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The term electrosurgery (also called radiofrequency surgery) refers to the passage of high-frequency
alternating electrical current through the tissue in order to achieve a specific surgical effect. Although the
mechanism behind electrosurgery is not completely understood, heat production and thermal tissue damage
is responsible for at least the majority—if not all—of the tissue effects in electrosurgery. Adjacent to the active
electrode, tissue resistance to the passage of current converts electrical energy to heat. The only variable that
determines the final tissue effects of a current is the depth and the rate at which heat is produced.
Electrocoagulation occurswhen tissue is heatedbelow the boiling point andundergoes thermal denaturation.
An additional slow increase in temperature leads to vaporization of the water content in the coagulated tissue
and tissue drying, a process called desiccation. A sudden increase in tissue temperature above the boiling
point causes rapid explosive vaporization of the water content in the tissue adjacent to the electrode, which
leads to tissue fragmentation and cutting. ( J Am Acad Dermatol 2014;70:591.e1-14.)

Key words: coagulation; current; electricity; electrocoagulation; electrodesiccation; electrofulguration;
electrosurgery; high frequency; radiofrequency.

INTRODUCTION
Key points
d In electrosurgery, an electric current flows
from the active electrode through the pa-
tient’s body to the return electrode

d Electrocautery differs from electrosurgery in
that an electrical current heats a metallic
probe that is then applied to tissue (hot iron
cautery). Because no heat is generated
in deeper tissue, electrocautery is more
suitable for the destruction of superficial
tissue layers

The concept of using heat for hemostasis goes
back hundreds of years. As technology evolved,
devices were created that used electricity to
heat tissue and control bleeding. These advance-
ments eventually developed into modern-day elec-
trosurgery. The term electrosurgery (also called
radiofrequency surgery) refers to the passage of
high-frequency electrical current through the tissue
in order to achieve a specific surgical effect, such as
cutting or coagulation (Table I). Each electrosurgical
device consists of a high frequency electrical gener-
ator and 2 electrodes (Fig 1). The electric current
flows from the active electrode through the patient’s
body and then to the return (dispersive) electrode,

where current flows back to the electrosurgical
generator. Adjacent to the active electrode, tissue
resistance to the passage of alternating current con-
verts electrical energy to heat, resulting in thermal
tissue damage. While heat generation occurs within
the tissue, the treatment electrode acts as a conductor
that only passes the current and may remain cooler
than the treated medium.1,2 Electrocautery differs
from electrosurgery in that an electrical current heats
ametallic probe that is then applied to tissue (hot iron
cautery). In electrocautery, no current flows through
the patient’s body (Fig 2).3 Because no heat is
generated in deeper tissue, electrocautery is more
suitable for the destruction of superficial tissue layers.

The term diathermy was originally applied to the
therapeutic (nonablative) heating effect of passing
high-frequency electrical current through deeper
parts of the body. This term was later used to
describe cutting tissue.4,5 While the term diathermy
is still used today, the term electrosurgery is
preferred when referring to cutting or coagulation.

Although electrosurgical instruments are used
routinely, familiarity with the principles behind
how these instruments produce their effect is
limited.6,7 An understanding of the basic principles
of electrosurgery can help increase efficiency of use
and reduce complications.
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