Gastroenierology

CDDW (Mar 4, 2017) UNIVERSITY OF TORONTO

CDDW:
Electrosurgery and You

Jeffrey Mosko
St. Michael's Hospital
University of Toronto
moskoj@smh.ca

Michael Sey
London Health Sciences Centre
Western University
msey2@uwo.ca

St.Michael's THIRTIETH INTERNATIONAL COURSE ON

THERAPEUTIC ENDOSCOPY

i

ERBE

Gastroenterology

CDDW (Mar 4, 2017) UNIVERSITY OF TORONTO

Objectives

By the end of this INTERACTIVE session, attendees
will be able to:

1. Identify (and appreciate) basic concepts of
electrosurgery as it relates to endoscopy

2. Recognize some trips and tricks with respect to
the management of:

— Gl bleeding (bipolar probe, APC, and hemostatic
forceps)

— Polypectomy
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Electrocautery vs. Electrosurgery

Direct Current
(Electrocautery)

4:,

Alternating Current

..there is a difference

Electrocautery:

« Uses direct current.

« Often used inaccurately to describe “Electrosurgery”.

« Current does not enter the patient’s body — only the
heated wire tip comes in contact with tissue.

(Electrosurgery)
Electrosurgery:
"LA AMAAAAAAA « Uses High-Frequency Alternating Current (AC).
VVVVVUVVUVEEL « The AC Circuit must be completed: includes the
350 kHz »f"J electrosurgical generator, active electrode, the
patient and return electrode.
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Fundamental Properties of Electricity
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The Clinical Circuit is complete when current flows from:
ESU - active electrode - patient > pad > ESU

Three variables are always present
during electrosurgery:

* Current — flow of electrons through
the electrical circuit (measured in amps, 1)

Voltage — electrical force pushing current
around the circuit, through varying degrees of
'9 tissue resistance (measured in volts, V)

Resistance (Impedance) — opposition to
current flow - literally the tissue being treated,
which has varying characteristics (measured in
ohms, R)

St.Michaeis
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Ohm’s Law

« a set of mathematical formulas used in
electronics to calculate an unknown amount of
current, voltage or resistance v

« helps predict how ESUs will interact with tissue

(1) Current = (V) Voltage
(R) Resistance
OR
V=IXR

(P) Power = Voltage (V) x (1) Current
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What is Current Density?

« Probably the most important element of
electrosurgery

The amount of current concentration
(intensity of heat generation) at a given
area

High frequency alternating current forced
through a small area > target tissue
cutting or coagulation
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Bipolar Circuit
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Using the Dispersive
Electrode Incorrectly
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Monopolar Circuit
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Pad Placement

* Well vascularized area
* Shortest circuit possible
* Optimum - on flank

* Alternatives —
Thigh or Arm

* Avoid Buttock placement!

* Remove pads carefully to
prevent shearing of skin
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Using the Dispersive Electrode Correctly
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Variables Impacting Tissue Effect
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Influencing Variables

Variables.

&
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COAGULATION
—_— od .

Waveform with spikes of
high voltage, followed by
rest periods

Tissue cools during rest
phase = heat builds up
around a large area around
electrode

r G

Allows cellular proteins to
slowly denature (dehydrate

Hemostasis due to

Constant Voltage Constant Power

Watts (power) maximum is selected Watts (power) setting is chosen and remains
constant.
Voltage remains constant regardless of

resistance Voltage varies to maintain Watts as resistance

changes.
Current (power/wattage) varies according to

circuit impedance variables Al tissue is treated with same Wattage up to

approximately 1000 ohms.

b
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CuT

28 ®1| el
| Low Voltage ‘\ * Voltage quickly raises water

= temperature in the cell to boiling
point

* Cell explodes, separating from
JV adjoining cells

k A Cleavage plane is created = clinical
“«CUT

e —.

PURE CUT

Duty Cycle: % of time current is ON vs OFF
High = Cut Low = Coag

Duty Cycle 100% 50% 40% 25%

e I

PURE CUT BLEND 1 BLEND 2 BLEND 3 COAG

Common Terms: ENDOCUT  Dry Cut
Pulse Cut 1
Pulse Cut 2

SWIFT Coag FORCED Coag SPRAY Coag
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cutdurston

Cutintercal

ENDO CUT
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Specialized waveform
« fractionated cutting mode
« spark recognition technology
« alternating cutting/coag cycles

Decreased thermal spread
« Rapid spark production with
limited ‘on’ time (depending on
duration)

More controlled, less zipper, less
bleeding

Yellow Pedal

CDDW (Mar 4, 2017)

« Endocut | vs Q
« diff voltages

« Effect
« hemostatic effect
(between cut cycles)

« Cut duration (1-4)
« time spent for each
“ON” cycle

« Cut interval (1-10)
« time between “ON”
cycles

Your generator...

11 SNARE/HOT BIOPSY
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Monopolar
receptacle

Mode
FORCED COAG

Upmax:ssovp
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Papillotomy

Sphincterotome

Needle knife

ES cutting with ENDO CUT - Spnx

ENDO CUT I, Efect 2, cutting duraton 3,
cutting intenal
ENDO CUT I, Effect 2, cutting duration 3,
cutting interval
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1c ERCP PAPILLOTOMY

Monopolar
receptacle

e FORCED COAG, Effct 2,60 Watt

Y FORCED COAG, Effect 2,60 Watt

SOFT COAG  <200vp

ENDOCUT Q g20¥€0

DRY CUT

700-900vp

FORCED COAG ~1000vp
2
/2
SPRAY COAG  ~s000,p

Tissue effect

o8 cpe
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Your generator...

O Coag. effect
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« Endocut | vs Q

« Effect
~/ Cutduration
« Cut duration 2] /| duration
S © Cut interval
« Cut interval Vel oy o Y .

Highe
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ENDOCUT - polypectomy
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35a PR M BOURKE

Monopolar
receptacle

Mods.
SOFT COAG

Effect

St.Michael's

Inspired Care. Inspiring Science
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Electrosurgery in Gl bleeding

8 Cross-section of

Mechanism of electrocoagulation

1. Electrical current + tissue
resistance = heat (~70°C)

2. Heat leads to tissue protein
coagulation, activation of
coagulation cascade,
vasoconstriction

Stomach wail

v,
I London Health scences centre

Caring fo ou. innovatng forthe Word”

Gastrointest Endosc 2009;69:987-96.

Bipolar Electrocoagulation

* Thermal energy delivered by
closed circuit between two
electrodes on tip

* “Coag” peddle - desiccation

- /" electrical resistance >

limits temperature (<100°C)

and depth of burn

Contact thermal device =

coaptive coagulation if probe

pressure applied

* AKA gold, silver, bicap, etc...

v,
' London Health Sciences Centre

Caring for You. Inovating for the Wor ™
Gastrointest Endosc 2009;69:987-96.

Monopolar vs. Bipolar

Monopolar Bipolar

v,
I London Health scences centre

Bipolar Settings

Peptic ulcer Dieulafoy GAVE Post- Vascular
polypectomy ectasia

bleeding

Power 20 20° 15 15 15

Pressure Firm Firm Moderate Soft- Soft-
moderate moderate

Contact 8s 8s 3-4s 3-4s 3-4s

duration

Caring fo ou. innovatng forthe Word”
Am J Gastroenterol 2009;104:1563-74,

2Consider 15W for small bowel or right colon

v,
' London Health Sciences Centre

Caring for You. Inovating for the Wor ™
Adapted from Am J Gastroenterol 2009;104:1563-74.

Argon Plasma Coagulation
\

APC catheter

Electrode

\ Controlled release
of argon gas and
Excited argon plasma

electricity

v,
7 London Health scences Centre

Caring forYou. innavating for the World”
Courtesy of Erbe USA

Bipolar versus APC

Bipolar APC
-direct contact electrocoagulation -non-contact electrocoagulation
-good for small areas (ulcer) -good for large areas (GAVE)
-coaptive coagulation -no coaptive coagulation

v,
' London Health Sciences Centre

Caring for You. Inovating for the Wor ™
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* 56M presenting to ER
with fresh blood emesis,
BP92/45, HR117

* Resuscitation, PPI drip,
erythromycin, EGD

* What is your endoscopic
management?

Gastric antrum

v,
I London Health scences centre

Caring fo ou. innovatng forthe Word”

Casel

* Injection
— Saline £ 1:10,000 epi until bleeding controlled (~10 ml)
— 4 quadrant injection + submucosal lift + blanching

I=

Mucosa

Lamina
propria
Muscuaris

Submucasa ——
Obliqua ayer

e

Longiuial-
[ayer

— ~

Korean J Helicobacter Up Gastrointest Res 2012;12:112-115.

Casel

* Injection
— Saline + 1:10,000 epi until bleeding controlled (~10 ml)
— 4 quadrant injection + submucosal lift + blanching

* Bipolar
— 20W, firm pressure, 8 second bursts, repeated prn

Coaptive coagulation

Mucosa

Submucosa

- Artery
I London Health scences centre

Caring fo ou. innovatng forthe Word”
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Tissue impedance (OHMS)
Standard Monopolar

o ® BiCape
©2008 Monopolar “Constant Power"

v,
1 London Health scences centre
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Am J Gastroenterol 2009;104:1563-74.

Casel

* Injection
— Saline £ 1:10,000 epi until bleeding controlled (~10 ml)
— 4 quadrant injection + submucosal lift + blanching

¢ Bipolar
— 20W, firm pressure, 8 second bursts, repeated prn

* APC

— Consider avoiding due to lack of coaptive coagulation and
risk of failing to secure larger vessels

* Clip
— Reasonable option but may be very difficult due to large
fibrotic ulcer base
* Hemospray
— Rescue therapy

v,
I London Health scences centre

Caring fo ou. inovatng forthe Word”

* Ms. O is a 73F with obscure
occult Gl bleeding requiring
g2 week blood transfusions

* Perform push enteroscopy

* What is your endoscopic
management

4% part of duodenum

v,
1 London Health scences centre

Caring for You. novatng for the Word”
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Case 2

v,
I London Health scences centre

Caring forYou. innavating for the World™
Clin Exp Gastroenterol 2014;7:453-60.

Case 3

* Mr. Jis a healthy 64M
undergoing piecemeal
EMR of a 3 cm polyp in
the rectum

* During the procedure,
the following occurs

* What is your endoscopic
management?

v,
I London Health scences centre

e orid™
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QUESTIONS???

St.Michael's

Blood coagulum

/ APC catheter

{ﬂ\/ Argon plasma

oagulated blood
Angioectasia

Mucosa
Submucos:
Musculari

Serosa

v,
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Hemostatic forceps

¢ Very easy to use
* Works very well

* Locate>grab—>retract
slightly—>soft coag 70W

v,
' London Health Sciences Centre

Caring for forthe Worid
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