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Non-shockable rhythms (PEA and asystole)

Pulseless electrical activity (PEA) is defined as cardiac arrest in
the presence of electrical activity that would normally be associated
with a palpable pulse. These patients often have some mechani-
cal myocardial contractions, but these are too weak to produce a
detectable pulse or blood pressure—this sometimes described as
‘pseudo-PEA’ (see below). PEA is often caused by reversible con-




« Kan akimi saglayan kardiyak kontraksiyon +

» Kan akiminin ve basincinin basit bir sekilde
elle tespit edilemiyor

Focused echocardiography (FE) ile

‘pseudoPEA’ — ‘PEA’ ayriminin yapiimasi ve

mortaliteye etkisi

Prosen G et al. J Int Med Res. 2010;38(4):1458-67.
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FIGURE 1: Duagammatic_representation of a modified protocol for focused
schocardognphic (F) pustion during reusctaton, fokowng autokhosphal
ardac arrest (s, bas e support: ALS, achanced If 3 Amrican
Heart Association, ERC, European Resuscltation Counct; ILCOR, Intemational Lalson
“ommittee on Resuscitation; US, ultrasound; CPR, cardiopulmanary resusciation; VF,
ventricular fiorlation; VT, pulseless venticular tachycarda; PEA, pulseless electrical
activity; PE, puimonary embolism; ROSC, restoration of spontaneous dirculation)

TABLE 1:
Demographic and clinical characteristics of a study group with pseudo-pulseless electrical
activity (pseudo-PEA) and an historical group with pulseless electrical activity (PEA)

following out-of-hospital cardiac arrest
Pseudo-PEA  PEA historical

study group Statistical

Characteristic (n=16) (n=48) slgnificance
Age (years), mean + SD 5011 6513 P=0.044
Gender, n (%)

Male 12(75) 32 (67) Nsb

Female 4(25) 16 (33) Nsb
Cardiac arrest in urban area, n (%) 13 (81) 37 (77) Nsb
Witnessed arrest, n (%) 16 (100) 46 (%6) Nsb
Bystander CPR, n (%) 8(50) 28(8) Nsb
Time from call to start of CPR (min), mean+ SD 52 6+3 Ns*
Cardiovascular aetiology of cardiac arrest, n (%) 14 (88) 42 (88) Ns®
Initial cardiac thythm, n (%)

VF/pVT 8(50) 21 (44) Ns®

PEA 2(12) 4(8) Ns®

Asystole (38) (48) Nsb
Duration of CPR (min), mean + SD + 11 +13 P=0.003

T——A_EU——@ given, mean
Adrenaline, mg 35426 60£32  P=0.009

Second vasopressin, IU
P,CO, (mmHg), mean + SD
Tnitial

21.5+128 67127 P=0.003*

2919 17+9 P=0.022
1 min 38421 3219 Ns*
S min 37+11 3516 Ns*
10 min 38+8 3515
15 min 40112 3413
20 min 3127 3312
Stable with PEA 38+ 14 30+13
Difference in P, CO, 2810 28x13

Prosen G etal. J Int Med Res. 2010,38(4):1458-67.

ation outcomes in a study group witl

lseless electrical activity (pseudo-PEA) and an historical group wi
pulseless electrical activity (PEA) following out-of-hospital cardiac arrest

Pseudo-PEA PEA historical

study group  group

Statistical significance® 0Odds ratio (95% CI)

(n=16) (n=48)
Outcome n (%) n(%)  Unadjusted  Adjusted®  Unadjusted  Adjusted®
Primary
ICU admission 14 (88) 24(50)  P=0009  P<0.001 8. 224
(1.7-365) (4.2-86.9)
Secondary
ROSC 15 (94) 26(54)  P=0006  P<0.001

1.3 284
(28-486) (3.9-96.1)
Survival at 24 h 20(42)  P=0009  P<0.001 77 19.8
— (15-338) (3.1-726)
Survival to hospital discharge

Good neurological outcome (CPC 1-2)

7015) P=0.002 P<0.001 A g
(24-637) (29-85.7)
4(8) P=0.001 P<0.001 298 36.4

(28-828) (4.8-115.4)

*Analysed using the Wald test.

vAdjusted by covariates with known predictive value (age, male sex, witnessed arrest, time from call to start of cardiopulmonary resuscitation [CPR],
bystander CPR, initial rhythm and initial end-tidal partial pressure of carbon dioxide).

€I, confidence interval; CPC, Cerebral Performance Category; ICU, intensive care unit; ROSC, return of spontaneous circulation.

Prosen G etal. J Int Med Res. 2010,38(4):1458-67.

* Sonug olarak

— FE élimcul ritimlerden PEA'da, pseudo PEA’yi
ayirmada kullanilabilir

» Use of bedside cardiac echosonography has finally enabled
diagnostic differentiation between PEA and pseudo-PEA.

« “CAUSE” Cardiac Arrest Ultra-Sound Exam
Hernandez C et al. Resuscitation 2007,76:198-206.

* “FEER” Focused Echocardiographic Evaluation in

Resuscitation
_ Breitkreutz R et al. Crit Care Med 2007,35:5.




2-Genis QRS
Kompleks

Tasikardilerde

VT-SVT ayrimi

Genig QRS Tasikardiler

»VT (en sik)

»Aberan iletili SVT

_ SVIVT Aynimi

 Spesifik ritmi belirlerken %50’ye varan yanlig
karar verme

* Amag, VT olan hastayi yanlislikla SVT olarak
dederlendirip ‘AV nodal blokaj yapan ajanlar’
vererek dlumcul sonuglar ortaya ¢ikmasini
Onlemek

* ‘Wellens kriterleri’ ve ‘Brugada algoritmi’nin
sensitivite ve spesifitesi iyi degil

* Ayrimi yapilamayan tim genis QRS’li
tasikardiler VT gibi tedavi edilmeli !

« Wellen-1978

e Kindmall-1988

* Brugada-1991

Wellen Kriterler:

_ Ventrikiiler Tagikardi | Supraventrikiiler Tagikardi

Klinik Ozellikler Yas 50 ve uzeri Yas 35 ve alti
MI, KKY ve yapisal kalp Hicbirinin olmamasi

hst
VT oykusl SVT dykusu
Fizik Muayene Cannon A dalgalar Yok
Arteryel nabizda Yok
degisiklikler
S1'de varyasyonlar Yok
EKG Fazyon atimlar Yok
AV disosiasyon P dalgasini takiben QRS
QRS>14 ms QRS <14 ms.
Aks<-30 Normal aks
Vagal manevralara cevap Vagal manevralara yanit
olmamasi
Spesifik QRS patern V1:R, gR, RS V1: rSR’
VE: S, 18, qR V6: gRs

Defleksiyon konkardansi




Brugada algorithm
1. Absence of an RS complex in all precordial leads?
no

VT diagnosed
2.  The longest R to § interval =100 ms in any precordial lead?

yes no

\;‘I diagnosed /

3. A-V dissociation?

./\'nn

¥es
\}T diagnosed

Eski kriterler-dezavantajlar

EKG kriterlerin timUnun kullanimiyla

WCTlerin ~%90’ninda dogruluk

* Komplike

4. Morphology criteria for VT present bath in leads Vy ; and V,?  Acil sartlarinda kullanish degil
yes no
VT diagnosed SVT diagnosed
. . . . . . New aVR algorithm
New algorithm using only lead aVR for differential diagnosis
R . Intead aVR:
of wide QRS complex tachycardia et
Step 1. Pre: f an initial R ?
Andras Vereckei, MD,* Gabor Duray, MD,' Gabor Szénasi, PhD,* Gregory T. Altemose, MD, FHRS,¥ P e —
John M. Miller, MD, FHRS® No Yes
From the *3rd Department of Medicine, Semmelweis University, Budapest, Hungary, "National Healthcare Center, |
Cardiovascular Center, Budapest, Hungary, *EGIS Pharmaceuticals PLC, Budapest, Hungary, "Mayo Clinic, Scottsdale, VT diagnosed
Arizona, and *Indiana University School of Medicine, Krannert Institute of Cardiology, Indianapolis, Indiana.
Step 2. Presence of an Initial r or q wave >40 ms?
Komplike morfolojik kriterleri No g
dahil etmeden algoritmi daha VT diagnosed
i i 171 Step 3. Presence of a notch on the descending limb of &
fazla basitlestirmek ve analiz s
aVR derivasyonuna P s
sinirlamak
Vereckei A et al. Heart Rhythm VT diagnosed
2008;5(1):89-98
Step 4. Vv, 1?7
No Yes
Vereckei A et al. Heart Rhythm SVT dhlym,.d VT 'n.glmna

2008;5(1):89-98

R = Rs=" V= ISR

(rapid)

Qs QS

notched) ﬂ (slow) |_ \

Vereckei A et al. Heart Rhythm
2008;5(1):89-98

Table 2 Percentage of correct diagnoses (test accuracy) made by different ECG criteria****##4#.545

Criterion Correct diagnosis
First new aVR algorithm criterion (initial R wave) 144/146 [98.6° (96.7-100.5)]
Second new aVR algorithm criterion (r or q wave >40 ms) 65/74 87.8 (80.4-95.3)]
Third new aVR algorithm criterion (notch) 32/37 [86.5 (75.5-97.5)]
Fourth new aVR algorithm criterion (v;/v,) 20 % (853-93.4)]
New aVR algorithm, all criteria P=.002 82 [91.5 (8-

St rferion of oty previous lgorithm (AV dissociation) . 43/43 (100 (100-100))
Second criterion of our previous algorithm (initial R wave in aVR) 130/133 [97.7%* (95.2-100.3)]
Third criterion of our previous algorithm (bundle branch block, fascicular block criterion) 145/162 [89.5 (84.8-94.2)]
Fourth criterion of our previous algorithm (v,/v,) 1207145 [82.8* (76.6-88.9)]
Our previous algorithm, all criteria 437/482 [90.7 (88.1-93.3)]
First Brugada criterion (absence of RS) 83/89 [93.3 (88-98.5)]
Second Brugada criterion (RS >100 ms) 208/225 [92.4 (89-95.9))

Third Brugada criterion (AV dissociation) 6/6 [100 (100-100)]
Fourth Brugada criterion (morphology in V, ; and V,) 115 X

Brugada algorithm, all criteria 482 [85.5**** (82.3-1

‘Numbers represent number of correct diagnoses/total number of tracings fnvestigated with the criterion [cpercentage = test accuracy (95% confidence
fntervals)). The overall (both for ventricular tachycardia [VT] and ventricular tachycardia [SVT] diagnoses) test accuracy of all four criteria of the new aVR,
our previous algorithm, and the Brugada algorithm was compared statistically. In addition, the overall test accuracy of each step of all three algorithms was
compared with that of their counterparts in the same ordinal rank n the other algorithm separately.

01, ***P <.001 vs all criterta of the new aVR algorithm.

01, %P <001 vs all criterla of our previous algorithm.

<.05, §8 <.01, §§5P <.001 vs the Brugada criterion at the same step of the Brugada algorithm.

4P .01 for the second criterfon of our previous vs the second criterion of the new aVR algorithm.

Vereckei A et al. Heart Rhythm
2008 Jan;5(1):89-98




Table 3 Sensitvity, secificiy, and positive and negative predicive values of different ECG citeia for differential diagnosis of wide ' R
GRS Complx tachycardigr -+ 4 <L aVR'de ilk R dalgasi

Neg basl. inen kisminda ve

q 9
Criterion Sensitivity VT diagnosis  Specificity VT diagnosis PPV VT diagnosis NPV VT diagnosis mevcuf, ilk basa mk bQSklr!l:IIarak "329' QR‘?.“?
First new aVR algorithm criterion (initial 389 (34-43.9) 98.2 (95.8-100.7) 98.6 (96.7-1005)  32.7 (27.7-37.8) i inti gentiklenme, 3. bas.
ot VTyi belirtir
Second new aVR algorithm criterion (r or 28.8 (22.9-34.7) 918 (86.7-96.9) 87.8 (80.4-953) 385 (32.7-44.4) '
Thitd new :::al;.)mmm criterion (notch) 10.9 (13.7-26) 865 (155-975) 427 (62-401) Ew'*"“m' =
id new 9 (13.7- 5 (75.5-97. e
Fourth new aVR algorithm criterion (v,/v,) 90.7 (85.7-95.7) 8 -95.7) (80.9-94.1) ’“’"“‘ l_
New aVR algorithm, all criteria (9A.svga.4) .1-95.3) (79 8-93. e)
First criterion previous algorithm (AV 7 (84-14.9) TOU (100-100) 00 (100-100) 3 (21.4-29.6)
dissociation)
Second criterion previous algorithm 306 (34.3-44.9) 973 (94.3-100.3) 7.7 (95.2-100.3) 355 (30.2-40.9)
(initial R in aVR)
Third criterion previous algorithm (bundle 732 (67.1-79.4) 844 (77.6-91.2) 80.5 (84.8-942)  63.4 (55.6-713)
branch block, fascicular block criterion)
Fourth criterion previous algorithm (v,/v,) 69.8°(57.5-82.2) 90.2 (84.1-96.3) 80.4 (69-91.9) 83.8 (76.6-91.1)
Previous algorithm, all criteria 95.7 (93.6-97.7) 74.1 (66-82.2) 92.4 (89.8-95.1) 838 (76.6-91.1)
First Brugada criterion (absence of RS) 94,6 (90.5-98.8) 93.3 (88-08.5) 27 (22.6-31.4)
Second Brugada criterion (RS >100 ms) 84 (77-90.9) 92.4 (89-95.9) 53 (45.4-60.5)
Third Brugada criterion (AV dissociation) 100 (100-100) 100 (100-100) 9.2 (52-66.4)

Fourth Brugada criterion (morphology in 92.1 (86.5-97.7) 82,5 (10.7-943) 67.2°° (53 9-75.5)

56
v, , and V)
Brugada algorithm, all criteria m---“ (86-92.4) _ (73:2)(65-81.4) (01.7)(88.8-94.5) (672} (58.9-75.5)

Because only two final diagnoses (ventricular tachycardia [VT] or supraventricular ventricular [SVT]) were possible with the algorithms used, the
specificity and positive predictive value (PPV) for VT diagnosis were the same as the sensitivity and negative predictive value (NPY) for SVT diagnosis
(respectively). Inversely, the sensitivity and NPV for VT diagnosis were the same as the specificity and PPV for SVT diagnoss, respectively. Therefore, only
the sensitivity, specificity, and predictive values for VT diagnosts are shown. Numbers represent percentage values; numbers in parentheses are 95%
confidence Intervals. The sensitivity, specificity, and predictive values of all four criterta of the new aVR, our previous algorithm, and the Brugada algorithm
were compared statistically; those of the fourth step of all three algorithms pared separately. A difference in predictive
values (#vs all criterla of the new aVR algorithm, qvs al criterta of our previous algorithm, *fourth Brugada criterlon vs fourth step of new aVR algorithm,
“fourth Brugada criterion vs fourth step of our previous algorithm) fs Indicated only by disfoint (nonovertapping) 95% confidence fntervals.

For sensitivity and specificity: *P <.05,**P <.01,***P <.001 vs all criterla of the new aVR algorithm.
WP <05, MdP <.01, dod P <001 vs all criterla of our previous algorithm.
P <.05, <P <.01, ““P <.001 for the fourth Brugada criterion vs the fourth step of the new aVR algorithn.
P .05, %9 <.01, “P <.001 for the fouth Brugada crterlon vs the fourth step of our previous 3lGorthn. /g rockei A ef al, Heart Rhythm
“P <.01 for the fourth step of the new aVR algorithm vs the fourth step of our previous algorithm. .

1 fourth step of the new aVR algorith rth step of our previous alg 2008 Jan:5(1):89-98
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 Acil sartlara tamamen uygun

VAKA SUNUMLARI

» Sadece aVR derivasyonu
—hizli
—dogru

— kolay
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q » Senkop, 18y, K
(I) - Birkag yil 6nce egzersiz
W, yaparken benzer senkop atagi
' * FM ve tetkiklerde 6zellik yok
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image courtesy of ECG Wave Maven: Self-Assessmert Program for Students and Clinicians (Hitp #eog bidme harvard edu).
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Uzun QT Sendromu

Saglikli geng bireylerde
aclklanamayan bas donmesi,
senkop ve ani kardiyak 6lum
sebebi
Tehlikesi torsade de pointes
olarak bilinen polimorfik VT'ye
dénlsim potansiyel

A A A A A
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» Konjenital LQTS’da kardiyak sodyum ve

potasyum kanallarinda kalitsal anormallik

— Romano-Ward sendrom
—Jervell ve Lange-Nielsen sendromu

» Akkiz formlar siklikla antiaritmik ilaclar, elektrolit

bozukluklari, miyokardiyal iskemi..

SLE
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» Bazzet esitligi uyarinca kalp hizina gére
diizeltiimis QTc=QT/VRR interval

Prolonged Borderline Reference
Age and Sex QTc QTc Range

(Seconds) (Seconds) (Seconds)
Children (<15y) >0.46 0.44-0.46 <0.44
'Adult males >0.45 0.43-0.45 <0.43
'Adult females >0.46 0.45-0.46 <0.45
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Arrhythmogenic Right Ventricular
Dysplasia/Cardiomyopathy: A Review

Epsilon dalgasi (%30)

V1-3 T negatifligi, Holterde VT
prezentasyonu

Ailevi

Genellikle 30 yas altinda

Ani 6lum riski

* Genglerdeki ani 6ltiimlerin %20 nedeni
+ Ablasyon, ICD hayat kurtarir

Epsilon dalgasi;

*QRS kompleksinin sonunda ST segmentinin
hemen basinda

*kliglk amplittdli bir post-eksitasyon potansiyeli

egecikmis sag ventrikil aktivitesini yansitir
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Brugada Sendromu

» Patofizyolojisinde hiicre membraninda volta]
badimli Na kanalini kodlayan SCN5A gen
mutasyonlari sorumlu tutulmakta

» Semptomatik, ailede ani 6lim hikayesi olan,
EPS’de VT indlUklenen hastalarda ICD en
etkin tedavi secenedi

" = w2 i Tanimlanabilen yapisal kalp hast. yok
IBYIRSY|SEN HoiE FR NENSREPERSN S SR G = 55 BRRY SN W B - Tipik EKG degisiklikleri (V1-V3'de ST
i i ylkselmesi, sag dal blogu).
T I'" | 1{" ey i + Genetik kusur dogumdanitibaren var
1 B e e e e « Hastalik 30'lu yaslarda baslar
i E | * Erkeklerde daha sik
e VF riski
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