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1. Introduction [Key points)

O In Pulze less Electrical Activity (PEA), the concerned person is unconszciouws
withont a palpable pulse and blood pressore, despite the heart™s electrical system
being intact. In other words, the patient has candiac electrical activity bat without s
meachanical trarslztion to action, that's why this i= ako kmown az electromecharical
dizsociation (MDY It is just to remind bere that FEA is wshockable rhython where cardiac
defibrillator does not work at all

O How to recognize FEA on the spot, the primary poitters nclude:

# The presance of coordinated electrical activity on ECG

®  Aszess responsiveness: Czll the petient’s name loudly or ask, “Are you akay™
and provide a painfol stiveulos if there is no respanse to verbal stivmli (2.2, an
stermal mib or pressing of the nail-bed) and / the responsiveness may also be
judzed by the clinician’s scumen) — uncomsciousmess, soszgestive of no
effective perfizion o the brain.

#  Unrecordable pulse and blood preszura (fee] the pulse at the canatid antary for 2
period of 10 seconds) — it confirme that there iz no mechanica] cardiac cwtpat
despite electrical activity an ECG.

# Do heartbeat is audible on the stethoscope. Mo respiratory movement is prasant.

All these stepa nmst be completed very quickdy. It is ared signal alanming sitoation.

O The concept to { coordinated electrical activigr on ECG.

« PEA produces visible electrics]l activity on ECG It withowut mechanical
supgport to cardiac conraction.

# The candiac slectrica] activity maost have a logical pattem in an organized or

semi-organized mammer. Thiz may inchede sims fothm, atrial fibrillation or
even paced rhythma.
The goal of identifiing orgamized slactrical activiny in PEA is to determine
whather the heart i3 zZeneratins electrical signals that wouold lead to
coordinzted conraction, the QRS complex whether norma] ar shaormal is the
rast relisble indicator for this, Tha P wave may precade QF.S complex or may
not be presemt there, T-wave: might be Zbnommally widened in severs
byperkelemia.

¢  Excluzion of Tenminzl Bhythms: PEA enclodes conditions like vemtricular
fibrillation (VF) , Ventricular tachycardia (VT) ar ventricolar asystole. Thess
are non-parfasing rhythen: as de pova.

O Fisk Factors and Frequency of Pulzalss: Electrical Activity

# PEA iz noticed in 30-38% of adults patient: who soffer from cardiac ammest
within their hospital-stay (such hospitzlized patients are more 2t risk of
experiencing the episodes of pulmonary embolizm).

# Tha sdministration of drugs like Beta-blockars and calcium chamnel blockers
may mzka the concemed parson mare vulnerahls to FEA.

# Females are at higher risk of developing pulse las: electrical activity compared
to males.

# The risk of having this condition increases more in persons over 70 years of
aze, particularky i females.

NB: There exivts a3 concept of pseudo-FEA, but 3 clinician shouold not strugsle to
establizh thiz, otherwize the valusble time to zave the life would be lost.
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2. Electro physioclogy in PEA

Mow it iz abwious that in case of PEA the moocardiom may fail to respond to mechanical
contraction daspite orgamized electrical activity on ECG. Therafore, it becomes szzential to
understand how sy=ztolic event: on ECG are baing inscribed-
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The mechanizm of normal myecardial contraction:

# (RS the wave of depolarization precedes the onzet of veamicular myvocardiom
confraction, initisted thronzh rapidly acting Ma+ conductance chanmels (Fhasel).

# Opening of the L-type Cal+ chammals for the bomopsnous euchanse in betwesn
Cal+FE+ — the imitiation of the emcitation-conmraction coupling leading to
veniricular systole. This coupling eooars in cardiac myocytes bying nndesmesth the
ispelactric 5T segrment (Phase 2)
(Phase 1 iz not discmssed hers, which demotes a fransisnt oubward potsssiom
currest with a2 transient potzssiom efflux out of the cells giving rize to J-point on
ECG;)

# The closing of the L-type Cal+ chamnels | followed by efflux of only potassiom
through B+ charmels —T-wave (Fhase 3)

# Hestoration to the previons polarized stzie mamly by Mzt — E+- ATPae pomp
(Phaze 4}

Some metabolic factors rexponsible for Myocardial Non-contractility in PEA

P Swrphe: potsssinom i estrecellular compartment impairs rapidly acting sodiom
cobductance chammel: amd the process of depolarization thersby as well — this
reduces myvocardizl excitability and contraciibility both,

¥ Surphes calcinm in extracellular compartment dizrapts the exchanze in betwean Cal+
oz and K+ ions— impairing the excitafion- confraction coupling essentiz] for
vantricular cantraction.

# Low potassiwm and calciom ions also reduce the cardiac comtractibility by impairing
the exchanze in between Cal+ and K+ jons
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¥ Severe metabolic acidosis: Hish concentrations of hvdropen ions reduce calcium
semEifivity m cardisc myocytes imparing contractiliy.

» Hypoxia — less production of ATP molecules — impainment of Mz - E+ ATPazs
pump — impaired regaiming of polarized state. Cardiac movocyites cannot generats

sufficisnt mechamical force for contraction

B Nhscellaneons factors:

= hlechanical constraints: Insofficient preload or excess pericardial fhrid with
precardizl temponads by compressimz the heart may prevest effeciive
cobiraction despite the presence of electrical activity.

= Tension puearpothorax, pulmonary embolizm and even myocardizl infarction
may impair the cardisc conwactlity by inducing hyposda and leas volume
refum o the heart. W may also canze the pump failurs,

3. Edology

The etiology of pulse less slecirical activity i= claszified into primary i.e., cardiac, amd

gaCondary ie., non cardiac causes.

Prireary pulze less electrical activiny is often cansad by the depletion of nryocardial ensrgy

reserves. It responds poorly to theragy

Ttz zapmz rather logical and essential to discuss the secondarny canses of PEA first becanse the
recogaition of which 13 the main key to suwocessiil tresbment.

Cauzes of secondary polse less alectrical actvity are acceszad on the basiz of mmemmonic "3

Hz and 5 Te." Thaze are as follows:

“Hs and Ts" of Pulse less Electrical Activity™

EH= ET=

1. Hypovolemiz 1. Thrombiosis, coronary (myocerdizl inferction)

2. Hypoxz 2. Thrombeermbolizm (palmaonary erpbalinm)

3. Hydrogeniom{acidosiz) 3. Temponade (pericardial}

4. Hypo'mvperkalemia 4. Tension pnemmotharas

5. Hypothermia 5. Tahlets (drogs: calciwn charmel blockers, bets-
blackers, Troicwclic antidepressant,  certain
anfipsychotc drugs, digomin in higsh doses,
coczing, etc) [ Toxins

4, Evaluation

# Inwaestizations should nclhade an electro cardiogram(ECT), artenal blood gaz analyzis,
ganm elecmalytes, chest radiclogy, and echocardiogram
[Vesms blood zas anatvsis provides earlier results of pH bicarbonate, COI and K)
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+ Care body temperature should also be azsessed (Body temperature drops below 957
F35'C - hypothenmiz)

5. Managing PEA through ACLS (Advanced cardiac life support)

protocol
# Start CPE: Perfonm high-quality chest comprassions with an adequate rate and
depth Allow the chest to fally recodl betovesn comnprazzions.
{(100Compreszions mimta, 10%reathes minate, 30: 2raticifunintubatad)
¢  Ezmablizsh IV ar IO access: gain vasoalar access as possible to administer medicatians.

¢ Afgminister epinephrine: Givel ms of epinephrine inravenaasly (IV) or
miraoaseausly (I0) every 3-5 minutes,

# Looking for reversible canses and treat them accordingly
(Ezzentialhvfocosinzanthe” SHsand 5Te ™ maemonic to address potentiz] waderlying
CaLEes)

¢ Advanced sir way managemant to ensure adegquate ventilation 100%4 woygen

¢ Momitor rhoyviion and pulze:;
Fegularly check for a pulze and rhythem to access the effectivensss of intervention

+'NB: Iniraosseous {I0) acces: through bone marrow to administer drogs, fluid and
blood products when I'V ronte is not available.

6. Prognosis

# Tha prosmosis for Pulse less Electrical Activity (PEA) iz often poor, even with the
hiest erperzency resuscitsion efforts.

# In ome stody, anly 23% of patients with PEA were 2ble to be revived and lived until
they reached the hospital and even fower (11%0) were =tll alive when discharged
frorn the hospital. PEA is ofien a fata] condition.

# Onerall, progoosiz of PEA s far less favarzble then VENT, prosnosiz for out-of-
hospital cardiac arests (OOHCA) with mitial asystole or pulse less electrical activity
iz =3% survival .. though exception: may mclode PEA with heart rate >60'min and
‘paendo-PEA™

In putzhell, PEA tyvpically has & poor proguosis, with haalthy survival is dependent on rapid
mtervention and the reversibility of the anderhving cause, identifying the cauze. Jdentifiine
the czuze and providing effective CPF. are critical for impeoving outoomes,
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7. Hlustration by ECG

History: 60 yrs male who had PPI mmplantad, was brought unconscious. On exam EP,
PULSE warecordable. No Respiration. No heart beats audible. Pupil B'L Dilated (ultimately
the patient sucommbed to death soon after the recording of ECG, he did not give time to act
further). However no imvestigation other than ECG could be done.

ECG recorded at the prezentation:

Source: Global Heart Rhythm Forum (14.01.2025) by Dr. R K. Gupta,
Senior consultant physician, Yamuna nagar, Haryana

Finding: on ECG

« PPI implanted (RV apical pacing, evident by unipolar spikes with LEEB marphology
and negative complexes in inferior leads)
Prezence of pacemaker spike: indicate that the pacemaker is fanctioning (pacemakesr
spikes are appropriztely followed by electrical activity)

« Electrical activity s2en a: the widened QRS complexas merging with T-waves. Thers
is somewhat prolongation of zecond half of T (Peak to end T — proahythmmic T).

Comments

« This 1= the case of pulse less electrical acuvity (PEA), the concermned parson came
unconsious state without 2 palpizble pulse and EP but his ECG was showng the
display of electrical activity , as evident by the presence of spikes induced wide
QRS'T complexes.

« However, the non-contractile state of the myocardium as reflectad by his unconscious
with the absence of pulse and blood pressure might be attibuted to hypoxia, metabolic
dearrangements (acidosis, hyperkalemia =), etc.
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# Thea patiant came vary late with dilated pupils, suzgestive of prolonzed cerabral
parfusion. Thers is no time to act forther and the patient sucowmbed to death.

8. Take Home Message
O In *“Pulze lezz Electrical Activity (PEAY, the concerned person is unoonscions without
a palpable pulsa and blood presnae, despite the heart’s elecmical system being mtact.

O Have ECG to show the presence of coordinated elecmical activity
Aszzeas hiz orismtation to consciousness, see polse and record blood prassure Mo
heartheat is audible on the stethoscope. o respiratory movement is present

O Fisk factors:
¢ The adrminiztration of drugs like Betz-blockers and calciwm channe] blockers
may maks the concarned perzon more vilnerable to PEA

# Females ara at higher rizk of developms pulse less alectrical activity comparad
to males.

¢ The rizk of having this condition increaszes more in persons over 70 vears of age,
partcularhy in famales.

O Aszzeas the etiolozy as per mnewmonic— “Hs and Ts™ of, as discuzzed on page 4

O It i= red-signzl alanming simations adopt the ACLE protocol to save the life

O The prognosis for Pulse less Elecirical Activity (PEA) is often poor, even with the bast
EMETEENCY resusciiation eforis.
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