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OBJECTIVESOBJECTIVES
• TO REVIEW BASIC FUNCTIONAL 

ANATOMY & THE ELECTRICAL 
CONDUCTION SYSTEM OF THE HEART

• BECOME FAMILIAR WITH THE LAYOUT 
OF AN EP LAB & STAFF

• TO DISCUSS EP PROCEDURES
• TO BECOME AWARE OF THE 

ANESTHETIC IMPLICATIONS OF 
THOSE PROCEDURES



HISTORY OF EPHISTORY OF EP

• FIRST DOCUMENTED VENTRICULAR 
FIBRILLATION WAS IN 1850

• FIRST UNDERSTANDING OF THE 
ELECTRICAL CONDUCTION SYSTEM WAS IN 
A DOG IN 1906

• WPW DESCRIBLED IN 1930
• DC DEFIBRILLATOR DEVELOPED IN 1962
• CATHETHER TECHNIQUE FOR ABLATIONS 

DEVELOPED IN LATE 1980’S
• FIRST HUMAN ICD IMPLANT IN 1985



WHAT IS CARDIACWHAT IS CARDIAC
ELECTROPHYSIOLOGY?ELECTROPHYSIOLOGY?



COMMON  EP  PROCEDURESCOMMON  EP  PROCEDURES

• EP STUDIES
• IMPLANTATION  AND REPLACEMENT OF 

PERMANENT & TEMPORARY  PACEMAKERS & 
LOOP RECORDERS

• IMPLANTATION AND REPLACEMENT OF 
CARDIODEFIBRILLATORS (SINGLE & DUAL 
AND/OR BIVENTRICULAR)

• LEAD REPLACEMENTS AND EXTRACTIONS
• CARDIOVERSIONS (ATRIAL FIB OR FLUTTER)
• CARDIAC ABLATIONS



CARDIAC STRUCTURESCARDIAC STRUCTURES



Cardiac Conduction SystemCardiac Conduction System



THE EP LABTHE EP LAB

GENERAL LAYOUTGENERAL LAYOUT

&&

EQUIPMENTEQUIPMENT



EP LABEP LAB



EP………

Wires are 
Us



ANESTHETIC ANESTHETIC 
IMPLICATIONSIMPLICATIONS

PREPRE--PROCEDUREPROCEDURE



PREPRE--PROCEDUREPROCEDURE

• NPO STATUS
• LAB RESULTS  ESPECIALLY:  INR, HGB/HCT, 

BUN/CRT
• ANTI-ARRTHYMICS STOPPED 7 TO 10 DAYS 

BEFOREHAND
• IF ON COUMADIN MUST STOP 3-5 DAYS BEFORE 

PROCEDURE
• BE PREPARED FOR IMMEDIATE CV
• VASOPRESSORS ON HAND
• ATROPINE 1 MG READY
• EMERGENCY AIRWAY EQUIPMENT READY
• PATIENTS WITH PROSTHETIC VALVES NEED PRE-

OP ANTIBIOTICS



PREPARE FOR STUDYPREPARE FOR STUDY

• DEFIBRILLATOR PADS ON PATIENT 
(BIPHASIC = > EFFICACY)

• MONITOR HR, BP,SAO2, TEMP,RR
• PREP-VENOUS ACCESS
• SEDATION
• ADMINISTER OXYGEN



WHY DO AN EP STUDY?WHY DO AN EP STUDY?

• TO DIAGNOSE THE CAUSE OF 
SYMPTOMS (PALPITATIONS, 
SYNCOPE)

• TO PINPOINT LOCATION OF AN  
ARRHYTHMIA & DECIDE TREATMENT

• PREDICT SEVERITY AND RISK OF A 
FUTURE CARDIAC EVENT (SCD)

• TO DECIDE ON NEED FOR DEVICE 
IMPLANT AND/OR ABLATION



TYPICAL EP PROCEDURETYPICAL EP PROCEDURE

• ELECTRODE 
CATHETERS  (CARRY 
ELECTRICAL IMPULSES 
TO AND FROM THE 
HEART)

ELECTRODES:  
MAP  SPECIFIC AREAS 
OF THE HEART

*NORMALLY ADVANCED
INTO FEMORAL VEINS

OTHER POTENTIAL 
SITES:  INTERNAL AND 
EXTERNAL JUGULAR 
VEINS, SUBCLAVIAN 
VEINS, BRACHIAL 
VEINS
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RV Apex

CS

HIS

HRA



EP MONITORS ELECTROGRAMS EP MONITORS ELECTROGRAMS 
INSTEAD OF EKGINSTEAD OF EKG ’’SS

• ELECTROGRAMS MEASURE 
INTRACARDIAC ELECTRICAL 
POTENTIALS AT VARIOUS SITES OF 
THE HEART 

• RELATES THEM TO THE SURFACE 
EKG (THE VIEW FROM THE ROOF IS 
DIFFERENT FROM THE LIVING ROOM)





WHAT THESE PACINGWHAT THESE PACING
TECHNIQUES IDENTIFYTECHNIQUES IDENTIFY

• AVNODE  RE-ENTRANT TACHYCARDIA 
(AVNRT)

• ATRIOVENTRICULAR RECIPROCATING 
TACHYCARDIA (AVRT) WHICH ARE THE 
(CONCEALED BYPASS TRACTS & WPW)    
30% OF ALL SVT’S ARE THESE

• SINUS AND AV NODE ABNORMALITIES

• VENTRICULAR TACHYCARDIA (IDIOPATHIC 
OR ISCHEMIC) OR PVC ORIGINATION



TERM USED IN EPTERM USED IN EP

• CYCLE LENGTH- THE LENGTH OF TIME 
BETWEEN EACH HEART BEAT

WE READ EKGS BY BEATS PER MINUTE
BUT IN EP THEY USE CYCLE LENGTH

FAST HR = LOWER CYCLE LENGTH
SLOWER HR = HIGHER CYCLE LENGTH



EKG RATE CONVERSIONEKG RATE CONVERSION

• CLOCK: 1 minute = 60 seconds
• EKG:  1 minute = 60,000 ms
• CONVERSION:

MS TO BPM

60,000/ pacemaker interval in ms = BPM

EX:  60,000 / 500 MS = 120 BPM



CYCLE LENGTH VS RATECYCLE LENGTH VS RATE
THE LOWER THE ms THE >BPMTHE LOWER THE ms THE >BPM
CYCLE LENGTH – ms

1200
1000
750
600
500
400
300
240
200

RATE – BPM

50
60
80

100
120
150
200
250
300



COMMON MEDICATIONS USED COMMON MEDICATIONS USED 
DURING AN EP STUDYDURING AN EP STUDY

ISUPREL
ADENOSINE
ATROPINE
AMINOPHYLLINE



ISUPRELISUPREL

• DOSE: 1 to 20 mcg/ min  
• PEAK EFFECT: 1 min 
• DURATION: 1 TO 5 min
• BETA 1 EFFECTS: INCREASES SA NODE RATE, AV 

CONDUCTION VELOCITY, DECREASES SINUS CYCLE LENGTH 
THUS INCREASES HEART RATE, DECREASES REFRACTORY 
LENGTHS

• WAKES THE ANESTHETIZED PATIENT-MAJOR CNS 
STIMULATION (SYNTHETIC CATECHOLAMINE EFFECT)

• WORSENS ISCHEMIA AND CAN CAUSE ANGINA (S TACH AND 
VENT ARRHYTHMIAS)

• BETA 2 EFFECT IS PROFOUND PERIPHERAL VASODILATION 
THUS DECREASED B/P-DOSE DEPENDENT, VOLUME 
AFFECTED

• INDUCES ATRIAL, AV NODAL, ACCESSORY PATHWAY AND V 
TACH’S (ESP RVOT V TACH)



ADENOSINEADENOSINE

• DOSE:  BOLUS 6-12 MG IV FOLLOWED WITH SALINE 
FLUSH (METABOLISM IS 3-7 SEC)

• TREATS SVT
• SLOWS AND/OR BRIEFLY STOPS CONDUCTION 

THRU AV NODE
• MAY APPEAR AS BRIEF EPISODE OF ASYSTOLE
• MAY CREATE AT FLUTTER OR FIB AFTER 

ADMINISTERED – BE READY TO CV
• DON’T USE WITH 2ND OR 3RD DEGREE HEART 

BLOCK OR SSS  UNLESS PPM IS PRESENT
• MAY CAUSE PROFOUND BRONCHOCONSTRICTION 

THUS USE WITH CAUTION IN PATIENT WITH 
ASTHMA



ATROPINEATROPINE

• BOLUS: 0.4 – 1 mg 
• ONSET: 30 – 60 sec
• PEAK EFFECT: 2 min
• DURATION: 1-2 hrs
• INCREASES SA NODE CONDUCTION, 

DECREASES A-H INTERVAL, INDUCES 
AVNRT AND TACHYARRHYTHMIAS



AMINOPHYLLINEAMINOPHYLLINE

• BOLUS: 5 – 6 mg / kg over 20 -30 min
• ONSET:5 min
• PEAK EFFECT:1 hour
• DURATION:15 to 60 min
• INCREASES SINUS NODE RATE IN PTS WITH 

SINUS NODE DYSFUNCTION, DECREASES 
VENTRICULAR REFRACTORY TIME-
INCREASE VENT ARRHYTHMIA POTENTIAL)

• AVOID RAPID INFUSION-B/P DROPS, DEATH 
DUE TO CARDIAC DYSRHYTHMIAS



PROCEDURAL COMPLICATONSPROCEDURAL COMPLICATONS

• PNEUMTHORAX
• ARTERIAL / VENOUS INJURIES

• CARDIAC TAMPONADE
• CARDIAC PERFORATION
• HEMORRHAGE-RECOGNIZED & UNRECOGNIZED
• EMBOLISM (AIR, FAT, BLOOD)
• LIFE-THREATENING ARRHYTHMIAS
• HYPOTENSION THUS HYPOPERFUSION RELATED 

INJURIES
• DEATH: (MORTALITY RATE < 0.01%)



DEVICE IMPLANTS IN THE EP DEVICE IMPLANTS IN THE EP 
LABLAB

• ICM (IMPLANTABLE CARDIAC MONITOR)
• TEMPORARY AND PERMANENT 

PACEMAKERS
• ICD
• BIVENTRICULAR ICD



ICMICM

• SMALL CIGARETTE LIGHTER SHAPED METALLIC 
DEVICES INSERTED UNDER THE SKIN ON THE 
ANTERIOR LEFT SIDE OF THE CHEST WALL

• PRIMARILY PROVIDE ON THE MOMENT 
RECORDINGS OF CARDIAC EVENTS MUCH LIKE A 
HOLTER MONITOR BUT CAN BE USED FOR AT 
LEAST 1 YEAR

• PATIENTS CARRY A PAGER-SIZED EVENT BOX 
THAT THEY CAN MAKE 1 OR 2 MINUTE 
RECORDINGS OF THEIR HEART RHYTHM WHEN 
THEY ACTUALLY EXPERIENCE SYMPTOMS; ESP. 
USEFUL IN INFREQUENT AND BRIEF SYMPTOM 
EVENTS



Implanting RevealImplanting Reveal®®

• Single incision 
(2 cm in length)

• Subcutaneous 
pocket

• Electrodes 
facing 
the skin

• Secure with 
sutures



PACEMAKERSPACEMAKERS

TEMPORARY OR PERMANENTTEMPORARY OR PERMANENT
((TransvenousTransvenous or Epicardial)or Epicardial)



ANESTHETIC PREANESTHETIC PRE--PROCEDUREPROCEDURE
CONSIDERATIONSCONSIDERATIONS

• PROPHYLACTIC ANTIBIOTICS- (TIMING) DECREASE 
INCIDENCE OF INFECTION, PACEMAKER EROSION, AND 
SEPTICEMIA

• NPO STATUS

• SELECT SEDATION

• 2 PERIPHERAL LINES (PROPOFOL & CONTRAST DYE)

• ARE PICC LINES PRESENT-MAY NEED TO PULL BACK

• MAY NEED TO USE VISAPAQUE  (ID VENOUS ACCESS)



ANESTHETIC CONSIDERATIONSANESTHETIC CONSIDERATIONS

• PT’S INTRINSIC RHYTHM, THEIR EF & 
OTHER LABS MUST BE EVALUATED:

– INR MUST BE 1.7 OR LESS, IDEALLY 1.5 OR 
LESS

– MAY NEED DOPAMINE OR DOBUTAMINE TO 
SUSTAIN HEART RATE UNTIL PACER IS PLACED

– PROPHLACTIC ATROPINE IS INDICATED IN SSS 
AND 1 ST DEGREE AV BLOCK BUT NOT IN 2 ND

OR 3RD DEGREE BLOCK-MAY CAUSE ASYSTOLE



ANOTHER ANESTHETICANOTHER ANESTHETIC
CONSIDERATIONCONSIDERATION

• IF PATIENT HAS LBBB WITH AN INDICATION FOR A 
PPM THEY HAVE UNDERLYING HEART DISEASE 
(CAD, CMO, VALVULAR HEART ISSUES)

• THE LBBB ITSELF PRODUCES DISORDERED LV 
CONTRACTION

• WHEN PLACING THE RV LEAD BE READY TO 
PROVIDE PACING SUPPORT SINCE THE LEAD 
PLACEMENT CAN CAUSE TRANSIENT RBBB IN 5% 
OF PATIENTS AND THUS CHB

• IN ADDITION, IF PT HAS A BLOCK IN 1 OF THE 3 
FASCICULAR BRANCHES OF THE LBB IN 
COMBINATION WITH A RBBB (THIS IS CALLED 
BILATERAL FASCICULAR BLOCK ) WITH AN MI, 
THEY HAVE A  >  RISK OF CHB AND NEED A PPM



CONSIDERATIONS FOR DEVICECONSIDERATIONS FOR DEVICE
IMPLANT SITEIMPLANT SITE

• PREFERRED LEFT SIDED DEVICE IMPLANT 
PROVIDES FOR:

– EASIER ACCESS ANATOMICALLY
– GREATER EFFECTIVENESS ESP IN ICD 

PLACEMENT DUE TO PROXIMITY TO THE HEART
– LESS ARM AND SHOULDER MOBILITY ISSUES AS 

THEY RELATE TO RIGHT- HANDED VS LEFT-
HANDED PATIENT NEEDS (WRITING, RIFLE OR 
BOW PULL)



ENTRY SITE SELECTION FOR ENTRY SITE SELECTION FOR 
ALL DEVICESALL DEVICES

CEPHALIC-CUTDOWN PREFERRED
NO RISK OF PNEUMOTHORAX
DIRECT VISUALIZATION IS POSSIBLE 
DECREASED INCIDENCE OF LEAD FRACTURE FROM CRUSHING AT JUNCTION BETWEEN 1ST

RIB AND CLAVICLE (SEEN IN SUBCLAVIAN APPROACH)

AXILLARY VEIN
CAN BE SEEN UNDER FLOUROSCOPY
GUIDED BY ANATOMIC LANDMARKS
GUIDED BY VISUALIZATION  WITH CONTRAST DYE

SUBCLAVIAN VEIN
PNEUMOTHORAX POSSIBLE
GUIDED BY CONTRAST DYE AND FLOUROSCOPY
DIFFICULT SITE IF HYPOVOLEMIC
MORE UNCOMFORTABLE THAN THE OTHERS
UNABLE TO PROVIDE HEAD DOWN SIDE TILT DUE TO POSITION ON TABLE



ANATOMICAL VIEWANATOMICAL VIEW





INHALATION AGENTINHALATION AGENT

• SEVOFLURANE IS PREFERRED IN 
RANGES OF 1.5 TO 2.7 MAC
LEAST EFFECT ON HR WHEN CATECHOLAMINES 
ARE ADMINISTERED WITH IT
INCIDENCE OF ISCHEMIA, TACHYCARDIA, AND 
ADVERSE OUTCOMES ARE LESS
LESS MYOCARDIAL DEPRESSION IN LEFT 
VENTRICULAR DYSFUNCTION STATES


