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SECTION II
INTRODUCTION

	Method of Instruction: Lecture/Demonstration
Instructor to Student Ratio is: 1:4

Time of Instruction: 1hr 45min

Media: PowerPoint, Video tape


Motivator

Opening Statement: 

Electricity can be hazardous. Understanding how electricity behaves and relates to electrosurgical function and applications can contribute to its safe use. There are two natural properties of electricity that can impact patient care in the operating room. Electricity, which moves at nearly the speed of light, will, (1) always follow the path of least resistance; and, (2) always seek to return to an electron reservoir like the ground.

Over the years researchers constructed a variety of devices which used electricity as a means to heat tissue and control bleeding. Electrosurgery did not come into general use until the late 1920s. A neurosurgeon, Harvey Cushing, worked with a physicist, William T. Bovie, in efforts to develop a means to stop hemorrhage with electricity. In 1926, using Bovie's device, Cushing applied high frequency electrical current during a neurosurgical procedure with excellent results.
Many types of electrosurgical technologies are in settings where surgery and invasive procedures are performed including ORs, doctors' offices, ambulatory surgery units, and endoscopy suites. The healthcare team members must be aware of the implications for use for each technology in order to ensure safe patient care. 
Knowledge of the preoperative, intraoperative and postoperative medical and nursing considerations and interventions can impact positive patient outcomes.

Terminal 
NOTE: Inform the students of the following Terminal Learning Objective

Learning 
requirements.

Objective


At the completion of this lesson, you {the student} will:
	Action:
	Apply safety measures when using and inspecting an electrosurgical unit (ESU) and equipment before, during, and after surgery.

	Conditions:
	Given a simulated Operating Room (OR) and the necessary supplies and equipment.

	Standards:
	IAW cited references.


	Safety

Requirements
	Maintain small instructor to student ratio during PE. No human subjects will be used for actual electrosurgery. Equipment serviced routinely.

	Risk


Assessment 

Level
	Low.

	Environmental


Considerations
	Dispose of active and dispersive electrodes IAW local requirements; blades placed in sharps container.

	Evaluation
	PE

	Instructional
	


III. PRESENTATION

___________________________________________________________________________________

Note: Show slides 2-4 TLO/ELO
Note: Show video. Have students keep objectives in mind

 A. ENABLING LEARNING OBJECTIVE A

	Action:
	Match each term to its definition.

	Conditions:
	Given a list of electrosurgery terms and definitions. 

	Standards:
	IAW AORN and Berry and Kohn


Note: Show slides 5-13 in support of OBJ A

Learning Step / Activity 1. 

Electrosurgery - the use of radio frequency electrical current to cut, coagulate or destroy tissue.

Electrosurgical unit - generator, foot pedal, cords, active electrode and dispersive electrode designed to safely deliver electric current through tissue.  Abbreviated as ESU.

Current - flow of electric energy. The number of electrons moving past a given point per second, measured in amperes.

Active electrode (commonly known as a Bovie pencil although there are other types of electrode tips and handles) -accessory used to direct electric current to the surgical site.

Dispersive electrode (commonly known as a grounding pad) - accessory used to direct electric current from patient back to the generator. 

Coagulation - clotting of blood by burning the ends of vessels to control bleeding.

Cutting - electric current that is intense enough to divide tissue without coagulation. Use of the cut waveform to achieve an electrosurgical effect that results from high current density in the tissue causing cellular fluid to burst into steam and disrupt the structure. Voltage is low and current flow is high.

Blend - a combination effects of cutting and coagulating. 

Mono-polar (unipolar) - the flow of current from the generator to the active electrode (Bovie), through the patient, to the grounding pad and back to the generator.

Bipolar - current is delivered to the surgical site and returned to the generator by forceps (current passes only between tips of forceps).

QUESTION: True or false: Monopolar electrosurgery requires the use of a grounding pad.

ANSWER: True 

Note: Show animation. Point out placement of grounding pad – suggest alternate placements and consequences.

B. ENABLING LEARNING OBJECTIVE B

Note: Show slides 14-16 in support of OBJ B
	Action:
	Identify the safety factors involved in using the electrosurgical unit

	Conditions:
	Given a list of safety factors.

	Standards:
	IAW Fuller and Berry and Kohn’s


Learning Step / Activity 1. Safety Factors Involved in Using the ESU
1.Rings and other jewelry should be removed from patient prior to surgery.

CAUTION: Metallic jewelry presents a potential risk of burns for the patient. 

2. If flammable skin prep (i.e. alcohol) solutions are used, ensure skin surface is completely dry before draping patient.

3. ESU generators and other electrical equipment should be plugged into separate circuits if they are to be used at the same time.

NOTE:
ESU’s current could be interrupted or affected by equipment on the same circuit. (pumps, X-ray)

4. Position cords to prevent tripping of OR staff.

5. Investigate a repeated request for more current. This could signal a defect in the equipment or electrode connections.

Note: Show slide 16 Comment: 
NOTE:   CHECK ON LEARNING

Question: Why do you think the ESU should not be plugged into the same circuit as other equipment?

Answer:  Possible interference to video equipment, etc; possible power drain to shared equipment leading to decreased effectiveness; possible over load on circuit resulting in loss of power

Question: The surgeon repeatedly complains that the tissue is not being cut/cauterized and tells you to increase the ESU power settings, what should you do?

Answer: This is a potential safety hazard for the patient. Assuming the original settings were as recommended by the manufacturer for the ESU, you should check the placement of the grounding pad, check that the patient is not in contact with any metal on the OR table or positioning devices, check the connections between the pen and the ESU, suggest trying a new active electrode (Bovie pencil).  

C.
ENABLING LEARNING OBJECTIVE C 

Note: Show slides 17-18 in support of OBJ C
	ACTION:
	Prepare the electrosurgical unit prior to use.

	CONDITIONS:
	Given steps for preparation of electrosurgical units.

	STANDARDS:
	IAW Berry and Kohn


Learning Step / Activity 1. Steps for Preparation of ESU Prior to Use
1. Personnel must be familiar with the manufacturer’s manual of operation for each different type of ESU.

2. Check biomedical sticker to ensure the generator has undergone recent inspection.

3. Have all equipment and accessories available, (i.e.; adaptors, cables/cords, foot pedal, pads/plates).

4. Check the cords and plug on ESU for exposed wires and frays.

CAUTION: Do not use any power and accessory cord that is broken, cracked, frayed or taped.

5. Test activation sound and lights before each use.

6. Set volume knob of the ESU loud enough to be heard.

7. When foot pedal is used, cover with plastic bag to protect from spills.

8. Avoid placing fluids on top of generator.

9. Confirm power settings with the surgeon before the unit is activated


NOTE:   CHECK ON LEARNING

Question: When the surgeon tests the active electrode for audible response, no sound is heard. What should you do?

Answer: Check that the volume is turned on and loud enough for the surgeon to hear.


Question: That’s not it, now what?

Answer: Recheck proper placement of the grounding pad and all connections. 

D.
ENABLING LEARNING OBJECTIVE D 

	ACTION
	Identify the roles of the OR team during and after use of the Electrosurgical Unit.

	CONDITIONS
	Given the appropriate information.

	STANDARDS:
	IAW AORN, Berry and Kohn, and Fuller.


Learning Step / Activity 1. Scrub and Circulator Duties During and After Use of ESU

Note: Show slides 19-20 
1. Scrub Duties.

a. Inspect Bovie for signs of defects (i.e. frays, cracks, indentations) and cleanliness. 

b. Secure Bovie handle in holster/container when not in use. This eliminates accidental activation. 

c. Clean Bovie tip between uses with a scratch pad or sponge.

NOTE:  A scratch pad is a 2X2 inch course pad used to scrape debris off the Bovie tip.

CAUTION: According to AORN, smoke generated during electrosurgery may be a potential hazard to the O.R. staff and patients.  Suction may be used to evacuate smoke from the surgical site.  Smoke evacuation systems are available to help clean up the air in the operating room.

Note: Show slides 21-26 
2. Circulator Duties. 

a. Ensure power unit is in the OFF position and set on “0” before cable is connected. 

b. Ensure cable connection is clean and dry prior to plugging into ESU. 

c. Cover and place foot pedal near surgeon’s foot as applicable. 

d. Place Dispersive Electrode (Bovie pad):
1) Check with anesthesia provider.
2) Avoid patient to metal contact.

3) Check equipment for damage.

4) Conductive material must cover pad completely.

5) Use appropriate size pad.

6) Place pad prior to drapes.

7) Place pad close to operative site. 

8) Avoid the following:
a. Bony prominences. 

b. Hairy surfaces. 

c. Scar tissue 

d. Pre-existing skin lesions. 

e. Metallic implants and pacemakers.

9) Pad must maintain uniform body contact.
10) Do not place tension on cord.
e. Check and recheck as necessary both Bovie and grounding pad cable connections to patient and machine. 

f. Adjust settings per the surgeon’s request. 

g. Be alert to possible malfunctions (i.e.; alarms, smells and sparks) with the unit and remove unit immediately if necessary.

NOTE:
 If connections are faulty, the alarm will sound. 

3. Circulator Duties Following Surgery 

a. Turn off the ESU.

b. Turn dials to 0.

c. Disconnect all cords.

d. Remove grounding pad, inspect site for possible burns.

e. Discard disposable items IAW hospital policy.

f. DOCUMENT condition of patient’s skin at grounding pad site

NOTE:
 ESU should be taken out of service and sent down to the Biomedical Maintenance department if it has caused an injury or burn to a patient.

NOTE:   CHECK ON LEARNING 

Question: The active electrode cord is accidentally cut on the sterile field. What should be done and who should do it? Think about this in terms of the sterile field.

Question: You are the circulator, you see that the patient’s skin is red and blistered when the grounding pad is removed, what should you do? 

E. ENABLING LEARNING OBJECTIVE E 

Note: Show slides 21-26 
	ACTION:
	Select those applicable before and after the use of the electrosurgical unit.

	CONDITIONS:
	Given routine cleaning procedures.

	STANDARDS:
	IAW Berry and Kohn, and Fuller.


Learning Step / Activity 1. Steps for Routine Care of ESU.
NOTE:
 Clean ESU using manufacturers recommendations.

1. Remove and discard plastic bag covering the foot pedal. (If applicable)

2. Clean the ESU and foot pedal with cleaning solution recommended by manufacturer.

3. Clean all reusable accessories.

NOTE:   CHECK ON LEARNING

Question: You are turning the OR over between arthroscopies, water is everywhere. Should you remove the protective bag from the ESU foot pedal? Why do you think your answer is correct?

Answer: Yes, the equipment must be completely cleaned between patients.

Note: Show Summary Slides 28-29

Go to Section IV Summary:

Slide 30 – Questions?

Note: “We will take a break at this point and meet in the OR to resume with ELO F”
F. ENABLING LEARNING OBJECTIVE F 

	ACTION:
	Demonstrate the steps for inspection, placement, and connection of Electrosurgical Unit dispersive and active electrodes.

	CONDITIONS:
	Given the necessary supplies and equipment.

	STANDARDS:
	 IAW cited references.


Learning Step / Activity 1. Inspection, Placement, and Connection of ESU Dispersive Electrode and Connect Active Electrode.
1. Inspection of ESU and accessories.

a. Materials required.

i. Electrosurgical Unit.

ii. Dispersive electrode (grounding pad).

iii. Active electrode (Bovie).

b. Inspect ESU for cleanliness, cracks, frays, and possible defect.

i. Turn ESU on to check for proper operation and set dials to 0.

c. Inspect Bovie for defects (i.e.; package integrity, frays or cracked wires, gel completely covers pad)
NOTE:
 Inspect the integrity of the package of the disposable electrode before use.  Tears to package could result in dry patches which could lead to patient burns.

2. Ensure area is clean and dry and place grounding pad on patient avoiding inappropriate areas (i.e.; bony prominences, hairy areas, scars).
NOTE:
 Disposable or nondisposable grounding pad may be used. Follow the same instructions for application for both.

3. Pad necessary areas to avoid patient to metal contact (i.e., stirrups).

4. Ensure uniform body contact is maintained with pad.

5. Inspect Bovie for defects (scrub).

6. Connection to generator for Bovie is passed off the field by scrub and plugged in by the circulator.

7. Scrub secures Bovie in holster.

8. Power settings are confirmed orally with the surgeon prior to turning on ESU. 

9. Placement and connection of ESU dispersive and active electrodes.

a. Prior to placement check with the anesthetist for permission to touch or move patient.

b. Make sure patient’s skin has no contact with metal.  Pad areas as needed.

i. Carefully check dispersive electrode and cord for damage.

ii. Check to ensure the conductive material covers pad completely.

CAUTION:
If gel is not distributed evenly on plate, severe burns can occur.

iii. Always use the appropriate size pad for the patient (i.e., infant, peds, adult) and never cut to reduce size.

iv. Place pad as close to the operative site as possible avoiding the following areas:

1. Bony prominences.

2. Hairy surfaces.

3. Scar tissue.

4. Preexisting skin lesions.

5. Metallic implants and pacemakers.
NOTE:
 Metallic implants too close to pad site may draw electrical currents resulting in over heating of surrounding tissue.

6. Place pad to ensure entire surface area maintains uniform body contact.

7. Placement of pad should not pose tension between the cable and the ESU.

8. Place pad before patient is draped.

CAUTION:
If patient is moved or repositioned after placement of pad, check to ensure the grounding pad is still in good contact with the patient.

 Section IV.   SUMMARY

Review of Main Points

Given a simulated Operating Room Electrosurgical Unit (ESU) and relevant accessories, 

Apply safety measures when using and inspecting an ESU and equipment before, during, and after surgery. IAW Cited references.

This lecture provided you with all the necessary information to be able to:

A. Match each given electrosurgery term to its given definition 

B. Select the safety factors involved in using the ESU 

C. Prepare the ESU prior to use 

D. Identify the roles of the OR team during and after use of the ESU 

E. Select applicable routine cleaning procedures before and after the use of the ESU 

Closing

Electrosurgery came into wide use because of the urgent need to control bleeding in operative procedures. There have always been safety concerns when electricity is used in a therapeutic manner. Knowledgeable and cautious use and care of electrosurgical equipment can impact positive patient outcomes.
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