
Use of Electrosurgery  

and Argon Plasma Coagulation: 
Therapeutic Tools in GI Endoscopy 

 



Objectives 

ÅDefine the basics of Electrosurgery and how it is 

adapted for clinical use. 

 

ÅDescribe how to effectively use Electrosurgery 

and APC in GI Endoscopy.  

 

ÅDescribe the nursing considerations for safe use 

of Electrosurgery and APC. 



History of Electrosurgery 
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History of Electrosurgery 

In 1978, Dr. Glover published an article on the use of thermal knives.  

In comparison to other modalities, he stated: 

 ñThere is no group of instruments in the surgical armamentarium  

that is used as frequently and understood as poorly as Electrosurgery unitséò 
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Electrocautery vs. Electrosurgery 

    Direct Current 

    (Electrocautery)   

Electrocautery: 

 
Å  Uses direct current 

 

Å  Often used inaccurately to describe ñElectrosurgeryò 

 

Å  Current does not enter the patientôs body ï only the 

    heated wire tip comes in contact with tissue  
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Electrocautery vs. Electrosurgery 

Electrosurgery: 
 

Å  Uses High-Frequency Alternating Current (AC) 

 

Å  AC Circuit must be completed:  includes the 

   electrosurgical generator, active electrode, the  

   patient and return electrode   

350 kHz 
 

Alternating Current 

   (Electrosurgery)  

http://images.google.com/imgres?imgurl=http://www.olympuskeymed.com/images/content/products/EndoTherapy/EndoJaw Hot  two jaw types 250.jpg&imgrefurl=http://www.olympuskeymed.com/index.cfm/page/products.index.cfm/id/627/navid/627/parentid/619&h=154&w=250&sz=8&hl=en&start=2&tbnid=RQS1VAaLiZd8TM:&tbnh=68&tbnw=111&prev=/images?q=hot+biopsy&svnum=10&hl=en&lr=&sa=G


 

 

We are educatedébuté. 
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Survey of 400 Surgeons 



 

 

This Happened to Experts? 



 

 

The Electrical FREQUENCY Spectrum  

(Why patients do not feel electrosurgeryé) 
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Two Basic Principles of 

Å   Always seeks ground. 

 

Å  Always seeks the path of  

   least resistance. 
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Å  Circuit - flow of current  from the ESU to  

   the active electrode, to the patient, to the 

   pad, and back to the ESU.   

Å   Voltage - electrical force pushing current 

    around the circuit, through varying degrees 

    of  tissue resistance.  

Å   Resistance (Impedance) - literally the 

    tissue being treated, which has varying  

    characteristics. 

 

 

The Clinical Circuit 

Å  Current ï flow of electrons through the   

    electrical circuit. 
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Å Well vascularized area 

 

Å Shortest circuit possible 

 

Å Optimum ï on flank 

 

Å Alternatives ï  

  Thigh or Arm 

 

Å Avoid Buttock placement 

 

Å Remove pads carefully to  

  prevent shearing of skin 

GI Endoscopy Pad Placement 



Types of Electrical Waveforms 
CUT: Sinusoidal (continuous)  

Å  Voltage quickly raises water temperature in the  

   cell to the boiling point 

 

Å  Cell water turns to steam 

 

Å  Cell explodes, separating from adjoining cells 

 

Å  Cleavage plane is created = clinical ñCUTò  

 



 

Types of Electrical Waveforms 

 
 

CUT Waveform ï ENDO CUT 

Specialized proprietary waveform developed especially for GI endoscopy,  

involving a fractionated cutting mode characterized by controlled  

alternating cutting and coagulation cycles for  

polypectomy and sphincterotomy. 



Types of Electrical Waveforms 
COAGULATION: Modulated (with resting points) 

Å  Current waveform with spikes of high voltage 

    followed by rest periods  

 

Å  This allows the cellular proteins to slowly denature 

  

Å  Coagulation occurs  

 



Sinusoidal Modulated Blend     

Cut/Coag 
Fulguration 

Voltage  

All watts are not created equal! 

60W 60W 60W 

< 200Vp ~1000Vp  ~4000-5000Vp 



Variables Impacting Tissue Effect 

 

Variables 
Impacting 

Tissue 
Effect 

Type of Generator: 
Constant voltage vs. 

constant power 

Type (size) of 
Electrode, 

current density 

Waveform: Cut 
vs. Coag, 

Preconditioning 

Physician 
technique 

Pad 
placement 

Patient variables: 
age, body type, 

hydration, tissue, 
IEDôs etc. 

Length of 
activation 

Anatomical 
location 



 

 

 

Temp   Tissue Effect 

 

  104ÁF:  Reversible  

  cellular trauma 

 

  120ÁF:  Irreversible  

  cellular trauma 

 

  158ÁF:         Coagulation 

                          (Desiccation) 

 

  212ÁF:    Cutting 

 

  392ÁF:  Carbonization 

 

ESU Thermal Effects on Cells 



  

 
 
  

       GI Thermal Tissue Sensitivity 



Electrosurgical Applications in GI Endoscopy 

 

ÅPolypectomy 

 

ÅSphincterotomy 

 

ÅMonopolar hemostasis 

 

ÅBipolar hemostasis 

 

ÅDevitalization of tissue 



Accessories for Polypectomy 



Types of Polyps 

Pedunculated 

- Stalk is present 

- Varying thickness 

- May contain vessel supply 

 

 

Sessile 

- No stalk is present 

- Varying sizes 

- Flat 

- Carpet 

- Laterally Spreading Tumor 

  (LST) 



Types of Polyps 

Hyperplastic 

- Most common type 

- Non-neoplastic 

- Inflammatory 

- Lower risk of malignancy 

 

Adenoma 

- Pre-malignant  

- Neoplastic 

- Dysplastic 

- Greater risk of malignancy 



Types of Adenomas 

Tubular 

-  Tube-like 

-  Most common 

Villous 

-  Ruffled 

-  Least common 

Tubulovillous 

-  Mixed tubular /  

   villous tissue 



Layers of the GI Tract Wall 

Submucosa=loose connective tissue 

           larger blood vessels 

           easily expanded by fluid 

500-1000 mm  

Mucosa=epithelium + lamina propria +  

                muscularis mucosae  

    capillaries, tight connective tissue 

Muscularis propria=smooth muscle 

           largest blood vessels 

           nerve plexuses 
2000-2500 mm  
  

250 mm  



GI Tract Wall 

Diameter of the esophagus  å   

24 mm = diameter of a quarter 

Esophageal wall thickness å   

4 mm = width of three pennies 

      Cecal wall thickness 

                 å  2 mm 

Millimeters 



  Submucosal Injection   

Submucosal injection provides an additional cushion to protect the muscularis 

by dispersing the current during electrosurgical procedures where thermal 

spread is a concern, i.e. saline assisted polypectomy, APC procedures. 

Needle-free submucosal injection  



Polypectomy Techniques 

Cold 
Biopsy 

Hot 
Biopsy 

Cold 
Snare 

Hot 
Snare 

Saline Assisted 
Polypectomy 

Piecemeal 
Resection 

En bloc 
Resection 



Potential Polypectomy Complications 

 
 

 

 

 

 

 

 

 

ÅBleeding 

 

ÅPerforation 



Endoscopic Mucosal Resection ï EMR 
Endoscopic Submucosal Dissection - ESD 

Å Endoscopic mucosal resection  (EMR) was developed for removal of sessile 

lesions confined to superficial layers of the GI tract.  Most lesions are less 

than 2cm.   
 

Å Studies suggest the most common EMR methods are:  injection-assisted 

EMR, cap-assisted EMR, and ligation assisted EMR.  EMR may be 

performed by piecemeal or en bloc. 
 

Å Endoscopic Submucosal Dissection (ESD) was developed to allow en bloc 

resection, tissue in one piece, which is less invasive than surgery.   
 

Å ESD allows intact specimens, optimizing pathological assessment and 

attempts at curability. 
 

Å In the US, physicians are currently not adequately reimbursed for this 

procedure, which is one of the barriers for adopting this method. 

 



 

 

 

 

 

 

 

 

 

 

 

Argon Plasma Coagulation              

APC is a non-contact monopolar application 



 

 

 

 

 

 

 

 

ÅNon-flammable 

 

ÅNon-toxic 

 

ÅColorless, odorless, tasteless 

 

ÅIonizes easily  

 

ÅRelatively inexpensive 

 

ÅNoble gas ï very stable 

 

Å99.99% pure 

 

 

Properties: 

Properties of Argon Gas 



Argon Plasma Coagulation 

 
Å APC is a monopolar application in which HF electrical energy is transferred to 

the target tissue using ionized (conductive) argon gas (plasma), without the 

electrode coming into contact with the target tissue. 

 

Å APC is generated by electrically charging argon gas to ionize it, forming a 

plasma.  

 

 
Electrode 

Argon Plasma 

Argon Gas 

Gas Flow in Probe 

Mucosa 
Self-Limiting 

Desiccation Zone 



 

 

 

 

 

 

 

 

ÅNon-contact application 

 

ÅAs target tissue becomes coagulated, 

current automatically seeks new 

conductive tissue, resulting in a more 

uniform hemostasis 

 

ÅSmoke is reduced 

 

ÅThinner eschar, more flexible  

 

ÅLimited penetration depth of 

approximately 3mm 

 

 

Argon Plasma Coagulation              

  Advantages:   

      Non-contact  

(no sticking to tissue) 



Argon Plasma Coagulation offers particular advantages for endoscopic 

applications as it allows APC to be applied en face or tangentially, enabling 

less accessible areas to be easily treated. 

 En face APC 

 Tangential APC 

   Argon Plasma Coagulation              

Ar 

 Ionized Argon Gas 

Ar 
Ar 



Argon Plasma Coagulation 

 

 

   Application techniques: 

Static: 

Å  The probe is focused in one  

    single area, thermal penetration will  

    increase over time. 

 

Å  If applied for long periods of time in 

   the same area, carbonization and   

   vaporization can occur. 

 

Å  For superficial treatment, short  

   activation times of 1 to 2 seconds are 

   used. 

  

Dynamic:   

Å   The probe is moved with paintbrush-like 

     strokes over the target area while  

     observing the target tissue effect. 

 

 



 

 

 

 

 

 

 

 

ÅSufficient voltage to jump 

    the air gap. 

 

ÅProximity to tissue: 1-5 mm.  

 

ÅConductive tissue ï moist 

surface, feeder vessels. 

 

 

 

 

Three items needed for Argon 

Plasma Use: 

Argon Plasma Coagulation  



 

 

 

 

 

 

 

 

 
ÅPurge probe at least twice before 

placing in the scope. 

 

ÅAdvance the tip of the probe until 

   the first black line is visible on the  

   monitor. 

 

ÅLeave the probe stationary ï move 

the SCOPE. 

 

ÅActivate only when the tissue being 

treated is within the field of view. 

 

Argon Plasma Coagulation 

Scope Technique: 

          Probe tip 

First Black Line 

APC probe tip must always remain in the  

clinicians field of vision during activation.  



Argon Plasma Coagulation  

The extent of the thermal effect of APC on tissue 

depends on several factors: 



Argon Plasma Coagulation 

Å  Radiation Induced Proctopathy 

Å  Watermelon Stomach  (GAVE) 

Å  Treatment of Residual Adenomatous Tissue 

Å  Stent Shortening (e.g. migrated stents) - off label use 

Å  Strictures 

Å  Exophytic Benign or Malignant Tumors 

Å  Oozing from Vascular Lesions (e.g. Angiodysplasias, 

    Arteriovenous Malformations (AVMs), Telangiectasias) 
 

Gastroenterology Uses found in Clinical Literature 



Nursing Considerations for Clinical Safety 


