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▪ Born 1943 Bannu, Pakistan

▪ King Edward Medical College, Lahore, Pakistan

▪ 1968-1971 Residency in Medicine, Buffalo, NY

▪ 1971-1977 USPHS Hospital, Staten Island, NY

▪ 1977-2019 The Milwaukee years



Clinical Cardiac Electrophysiology

Evolution 1969-2019

Descriptive

Interventional

Physiology & 
Mechanisms



History of The Cardiological Doctrines - Diego Rivera 1944 Institute of Cardiology Mexico City



Willem Einthoven (1860-1927)
Professor of Physiology, University of Leiden, The Netherlands

Nobel Prize in Physiology and Medicine 1924



ECG Laboratory-Massachusetts General Hospital 1914



First His Bundle Recording - Jesus Alanis, MD 1958
National Institute of Cardiology, Mexico City 

Alanis, J et al. Electrical activity of the bundle of His. 

J. Physiology; 142:127, 1958.





Anthony N. Damato, MD  (1930-2001)
U.S. Public Health Service Hospital Staten Island, NY



U.S. Public Health Service Hospital 

Staten Island, New York (1831-1981)







Scherlag & Damato Circulation 1969; 39:13-18.





USPHS Hospital Staten Island, NY 1973



Anthony N. Damato Laboratory 

USPHS Staten Island (1960-1981/1967-1977)

• Ben Scherlag - University of Miami; University of Oklahoma

• Andrew Wit - Columbia University

• Ken Rosen - University of Illinois

• Bruce Goldreyer - University of Pennsylvania

• John Gallagher - Duke University Medical Center

• Mark Josephson - University of Pennsylvania; BIDMC

• William Batsford - Yale University Medical Center

• Jeremy Ruskin - Massachusetts General Hospital

• Anthony Gomes - Mt. Sinai Medical Center NY

• Masood Akhtar - University of Wisconsin



Clinical Intracardiac Electrophysiology

The Early Years

• Programmed electrical stimulation techniques

• Reliable catheter based recording of the His Bundle EGM in humans

• Refractory periods (RRP, ERP, FRP) of cardiac tissues

• Functional properties of the normal and abnormal AV and VA CS

• Effects of autonomic NS and drugs on functional properties of AVCS

• Localization of site(s) of AV blocks; prediction of outcomes

• Decremental and concealed conduction; reentry

• Differentiation of reentry from triggered and automatic rhythms 

• Mechanisms and anatomic substrates of SVTs and VTs



Clinical Cardiac Electrophysiology

Interventional Techniques 

• Surgical Correction of WPW 1968

• Map Guided Surgery for VT 1980

• DC Ablation of AV Junction for SVA 1982

& Accessory Pathways 1984

• ICD First implant & FDA approval 1980/1985

• Surgical Correction of AF (MAZE) 1987

• RF Ablation for AVNRT 1989

• RF Catheter Ablation for WPW 1991

• RF Ablation for Atrial Flutter 1992

• RF Catheter Ablation for AF 1998 

• Mechanisms/Energy Sources/Advanced Mapping



Masood Akhtar, MD

USPHS Staten Island (1971-1977)

• Effects of vagus on the human AV Conduction System

• Unusual gap phenomena and gaps during retrograde conduction

• Comparative analysis of antegrade and retrograde conduction in humans

• Functional bundle branch blocks

• Effect of atrial stimulation site on properties of the AV node

• Iatrogenic electrocardiographic patterns during EP studies

• Antegrade and retrograde conduction patterns in different forms of PSVT

• Effects of abrupt changes in cycle length on EP properties of HPS

• Demonstration of reentry within the His Purkinje System and elucidation of 

reentrant circuit utilizing right bundle branch and His bundle recordings

• Bundle branch reentry VT (BBRVT) – mechanisms and curative ablation

• Preexcitation; Unexplained syncope; ICDs; SP ablation in AVNRT



Circulation 1974; 50:1150-62 



Repetitive Ventricular Responses











Circulation1989;79:256-270



Reentry Within the His Purkinje System (Re-HPS/BBR) 

vs Local Microreentry

▪ Re-HPS occurs over a narrow range of V1V2 intervals and 

depends on a critical V2-H2 delay

▪ Inverse relationship between V2H2 and H2V3

▪ No evidence of local conduction delay

▪ Re-HPS never occurs when V2 blocks below the bundle of His

▪ Re-HPS is independent of retrograde AV nodal delay

▪ Re-HPS rarely occurs in patients with preexisting RBBB

▪ Re-HPS is always preceded by a His bundle deflection with HV

interval > HV in sinus

▪ These criteria exclude local reentry near site of stimulation
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