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I. INTRODUCTION (5 min)

A. Opening Statement: Endoscopic procedures are the fastest growing, "state-of-the-art" specialties in surgery.  Recent developments in endoscopic equipment and instrumentation have made many major surgeries "closed" procedures. As a result patients' hospitalizations are shorter.  However, the benefits to patients have increased the demands on the Operating Room Specialist.  Great and numerous advances in endoscopic technology require the operating room specialist to continually stay abreast of new procedures.  This lesson will serve as a foundation upon which to build your knowledge of surgical endoscopic procedures.

B. OBJECTIVES

1. TERMINAL LEARNING OBJECTIVE: (TLO)

        CONDITION: Given an endoscopic system

        ACTION: Identify the use, assembly, and care of each component

        STANDARD: IAW cited references

2. ENABLING LEARNING OBJECTIVES:

        ELO # 1

        Condition: Given the appropriate information

        Action: Define endoscopic terms

        Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s.

C.  Definitions and Purposes of Endoscopic procedures.

1. Definitions:

a. Endoscope: Is a tube that is inserted into a natural body orifice or through a tiny incision to access internal organs or structures. (See Figure 1.)

NOTE:  Endoscopes are commonly called “scopes”.

       b.  Endoscopy: Use of device consisting of a tube and

              optical system for the purpose of observing the inside                                                                

            of a cavity or hollow organ.
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Figure 1.

NOTE: Endoscopies may be performed in traditional operating 

rooms, emergency rooms, ambulatory surgery settings, clinics, radiology and other areas where surgery may be performed. Endoscopic surgery is also called Minimally Invasive Surgery (MIS).

c. Insufflate – to enlarge a cavity to allow visualization      of the contents while maintaining a preset pressure within the cavity.
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Insufflation Tubing
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d. Pneumoperitoneum – air or gas collected in the peritoneal      cavity.
ELO # 2

Condition: Given the appropriate information

Action: Select the purposes of endoscopic procedures

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s. 
2.Purposes of Endoscopic Procedures  

a. Examine an organ or area in order to make a preliminary diagnosis or to confirm a suspected diagnosis.

b. Obtain specimens.

c. Remove foreign bodies.

d. Excise or cauterize tissue, polyps, or growths. 

ELO # 3

Condition: Given the appropriate information

Action: Identify the methods of endoscopic observation

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s. 

D.  Methods of Endoscopic Observation             

1. Endoscopes can be inserted into the body through natural body openings.                     

a. Rectum (Proctoscopy, Sigmoidoscopy)

b. Mouth (Laryngoscopy, Bronchoscopy)

   c. Urethra (Cystoscopy)

       d. Cervix (Hysteroscopy)

2. Endoscopes may be inserted through small incisions into body cavities, usually called “keyhole” or “band-aid” surgery.
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a. Abdomen (Laparoscopy)

b. Knee/Shoulder Joint (Arthroscopy)

c. Chest (Thoracoscopy)

d. Head (Ventriculoscopy)

e. Sinuses (FESS - Functional Endoscopic Sinus Surgery)

ELO # 4

Condition: Given a list of procedures

Action: Identify the differences between open versus endoscopic      procedures

Standard: IAW Alexander’s. 

 E. Open vs. Endoscopic Surgery

1. Open surgery requires an incision into body tissues or into a body cavity.

2. Advantages of open surgery (“Invasive surgery”)

a. Large incisions allow for good visualization of the inside of the body.

b. Faster and easier access during emergency procedures.

c. Some open procedures are completed more quickly than endoscopic ones. Not all surgical procedures have been perfected using an endoscopic method.

3. Advantages of endoscopy                 

a.  Visualization of the inside of the body without the need for large incisions.                 

b. Prevents unnecessary invasive surgery- Diagnostic              procedures can be performed to determine the patients problem.
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c. Patient experiences less pain

(1)  Decreased trauma to major tissue/systems.

(2)  Reduced need for pain medications.

d. Less time spent in bed after the procedure meaning fewer post-operative pulmonary and gastrointestinal complications and stronger blood circulation.

e. Lower risk of postoperative infections.

f. Patient has quicker recovery - faster return to full activity and diet. 

g. Cosmetically appealing (3 or 4 incisions usually ½” or less instead of 1 large one).

NOTE:  Today, 95% of gallbladder removals are accomplished laparoscopicly.

4. Disadvantages of open (invasive) surgery

a. Hospital admission/stay often required.

b. Four to six week recuperation

c. Postoperative pain related to surgical incision.

5. Disadvantages of endoscopy              

a. Equipment is complex - OR staff must gain proficiency in operating multi-component equipment systems. 

b. OR staff must continually be educated to keep up with technical advances. 

c. Extensive equipment systems require careful maintenance, cleaning and monitoring during use, and are expensive to purchase and repair.

d. Intra-operative complications are very severe when they occur and most will require open surgery on the patient.
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(1) Perforation of organs or blood vessels, i.e.   intestines, arteries. 

(2)  Bleeding from an area where tissue has been cut.

(3) Electrosurgical energy could leak from a break in instrument insulation causing internal burns.

e.  Surgeons may have:

(1) Restricted vision - endoscopic surgery is performed with the surgeon looking through a lens or watching monitor.

(2) Restricted mobility - surgeon has limited or difficult movement of instrumentation during endoscopic procedures. 

ELO # 5

Condition: Given the appropriate information

Action: Identify the types of endoscopes

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s and Ball. 

F. Basic Types of Endoscopes

NOTE:  Endoscopes come in different sizes and lengths; there is 1 of 2      basic types.                                                                                                                                                                  

1. Flexible

a. A one-piece instrument that allows for limited bending when placed into a body cavity facilitating forward, side and retrograde visualization of the cavity

(1) Scopes with hollow sheaths and an eyepiece and                 telescopic lens systems that permit viewing in a variety of directions, such as bronchoscopes.

(2) Sheaths are made of a plastic material.

(3) Flexible scopes have “built-in” light bundles.
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b. Instruments are passed through working channels that partially compromise the body of the scope.

2. Rigid 

a. A non-flexible instrument made of surgical stainless steel containing viewing optics.

b. Commonly consists of multiple components (scope, sheath, light cable, etc.)

c. Instruments are passed through a hollow working channel or access port into a body cavity in order to perform a procedure.

NOTE: Endoscopes come in a variety of diameters and lengths, based on specific patient and procedural requirements.

ELO # 6

Condition: Given the appropriate information

Action: Identify components of rigid endoscopes

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s. 
G.  Components of Rigid Endoscope
1.The Endoscope comes in different viewing angles

a. 120( angle - retrospective (backward)

b. 90( & 70( angle- lateral view

NOTE:  The angle of the lens used is determined by the position of the structure being viewed.

c. 30( angle- forward oblique view 

d. 0(- usually the easiest to use because it provides a straightforward view.
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3. Cannulas and Trocars   

a. Cannulas - plastic or metal tubes that are inserted into the body to provide passageways for rigid endoscopes and instruments. They have valves that prevent the escape of the insufflation gas while also allowing for the passage of endoscopes and instruments. There are two different types of valves commonly used.

(1) A trumpet valve has an external plunger that is depressed to allow the passage of an endoscope or instruments.

(2) A trap door or flap valve automatically opens when an endoscope or instrument is passed through the lumen of the cannula.

b. Trocar - a sharp cutting or blunt-tipped rod that is placed through the lumen of a cannula in order to gain entry into the abdomen or bone joint.

(1) The trocar is used as an obturator and in conjunction with the cannula provides the portal entry.

(2) Once the cannula is inserted, the trocar is removed and replaced with an endoscope or an endoscopic instrument.
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ELO # 7

Condition: Given the appropriate information

Action: Identify endoscopic support equipment

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s and Ball. 

H.  Endoscopic support equipment

1. Light source 

a. Transmits a cool light through the fiberoptic cable   and endoscope to the operative site.

b. Adjustable brightness modes (manual and automatic).

NOTE:  Light from the fiberoptic cables is cool only when scope is properly attached.  Extreme heat from an exposed cable end will damage tissue.

c. May use different types of lamps (light bulbs).

(1) Xenon type (white light - preferred) - Provides higher intensity and better clarity of images.

(2) Halogen type (yellow light) - used where illumination is required for general endoscopic work in physicians’ offices. They do not offer the light intensity usually needed for endoscopy.

d. Fiberoptic light source cable - transmits light from a light source through the endoscope and onto the operative field.                            
e. They are comprised of hundreds of glass fibers that transmit light along the length of the cable.

f. Rigid scopes use a separate light cable for illumination.

NOTE: Fiberoptic cables must be handled with extreme care. Fibers can be broken if the cable is kinked or dropped. Any fibers that appear as black dots (peppering) are broken.

2. Camera 
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a. Camera attaches to the flexible or rigid endoscope.  

NOTE: The camera is considered the most important component of an endoscopic video system.

b. Transmits image of procedure onto the monitor.

c. Allows the surgeon to view the procedure on the monitor instead of having to look directly into the scope.

3. Monitors                             

a. Designed to provide:               

(1) Sharp imagery

(2) Increased edge enhancement

(3) Increased contrast

(4) True color reproduction 

b. Strategically placed in the OR suite to ensure that the entire surgical team can view the procedure so they can better anticipate the surgical needs.

c. Place in a wheeled storage cart or suspended from the ceiling. These carts are commonly called towers.

d. Magnifies the laparoscopic surgical site up to 20 times the actual size.

NOTE:  Some surgical teams require the use of two towers during endoscopic procedures.

4. VideoCassette Recorder, video printer - allows                       surgeon to tape or take still photographs during a                    procedure for future use and diagnostic documentation.

5. Insufflator 

a. Special pump designed to pump gas - usually CO2, into the abdominal cavity creating a pneumoperitoneum for procedures of the abdomen.

b. Allow surgeons to better visualize abdominal organs.

c. Used for General and Gynecological (GYN) surgery.
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NOTE: The patient is normally placed in the Trendelenburg position for this procedure. This allows for better visualization of the operative area because the abdominal organs to move toward the head of the patient. 

6. Fluid pump

a. Similar in principle to insufflator, but pumps fluid instead of gas.

b. Fluid is pumped into joints during arthroscopies.

c. Fluids distend joint and wash away debris and blood.

d. Usually Ringer’s lactate.

7. Operative instrumentation and accessories (specific to type of instrument used i.e. rigid vs. flexible).

                                                                           Forceps, scissors, graspers, probes, dissectors, obturators, and trocars (5-15 mm diameter), are specifically designed to:

	(a) grasp


	(b) cut
	(c) dissect

	(d) clip


	(e) irrigate
	(f) aspirate 

	(g) guide


	(h) puncture
	(i) make a seal




b. Insulated vs. non-insulated instrumentation       

(1) Insulation is needed on endoscopic electrosurgical instrumentation to ensure that the electrical energy stays within the instrument until it reaches the exit area.

(2) Insulation can fail as the result of repeated processing because of the thin layer of insulation on the instrumentation.

(a) Energy can push through a compromised area in the insulation and possibly create a hole in that weakened area.
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(b) The escape of electrosurgical energy may cause burns to a non-targeted structure that is out of the surgeon’s endoscopic field of vision.

(3) Most endoscopic instruments are insulated or made of plastic. 

(4) Some endoscopic instrumentation is made of un-insulated metal and an electrosurgical current can energize the instrument, potentially causing patient injury. 

c. Draping materials: Usually case specific. Specialty drape packs are used in most circumstances.

d. Sterile antifogging solution: Because endoscopes have         a tendency to fog upon insertion into a body cavity, these solutions are used to coat the lens of an endoscope prior to insertion.

ELO # 8

Condition: Given the appropriate information

Action: Identify the procedures for the processing of endoscopes and 

        Endoscopic instruments for sterilization

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s.  

I. Processing Endoscopes and Endoscopic Instruments for Sterilization.

1. During the procedure - Blood and tissue should be removed from endoscopic instruments by wiping them with a sponge soaked in sterile water. 

2. Post-operative cleaning and decontamination should occur immediately after the completion of the procedure.

a. Manually clean scopes and accessories with manufacturer’s recommended solution.

b. Suction/biopsy ports and channels of flexible scopes should be flushed with water and/or enzymatic detergent solution to prevent drying of operative secretions. 
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c. All scope accessories must be fully disassembled to ensure that crevices, joints, and channels have been thoroughly cleaned.
CAUTION:  Manufacturer’s written instructions should be followed when selecting a cleaning detergent to be used on all scopes and accessories. 

d. Instruments with channels should be flushed with cleanser using a syringe.  This prevents air from being trapped inside the instrument and allows for greater surface contact by the cleaner.

CAUTION: Abrasives, hard brushes and cleaning compounds are not to be used because they scratch the instrument surface and lens, contributing to corrosion and impede sterilization.

3. A cycle in the ultrasonic cleaner will enhance the removal of debris from hard to reach places on scopes and instruments.

4. Sterilization 

a. Hydrogen peroxide gas plasma (STERRAD) and peracetic acid vapor (STERIS) sterilization are two methods of sterilizing endoscopes and fiberoptic light cords.

b. Peracetic acid (STERIS)- allows for a quick turnover (30 minute complete cycle time) and can be used for accomplishing multiple surgical procedures in the same day. 

c. Steam - Steam is not recommended for older scopes and light cords. Steam degrades seals allowing moisture to enter scopes causing fogging or blind spots in the optics. Endoscopes are being manufactured to endure the steam sterilization process.

d. Ethylene Oxide (ETO) sterilization had been used extensively since the 1940’s. ETO is mixed with hydrochloroflurocarbon (HCFC) in order to accomplish the sterilization process. Because the HCFC is damaging to the ozone layer of the atmosphere, it is being phased out and should no longer be used by the year 2030.
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ELO # 9

Condition: Given the appropriate information

Action: Identify common endoscopic procedures

Standard: IAW Berry and Kohn’s, Fuller, and Alexander’s.

  J.  Common Endoscopic Procedures 

1. Diagnostic laparoscopy - examination of the abdominal cavity to confirm diagnosis or rule out medical conditions.                         
2. Laparoscopic bilateral tubal ligation (BTL) – occlusion of the fallopian tubes using clips, sutures, or cauterization. 

3. Laparoscopic Cholecystectomy – endoscopic removal of the gallbladder. 
4. Laparoscopic Appendectomy – endoscopic removal of the appendix.            

5. Laparoscopic Herniorrhaphy – endoscopic repair of a hernia.  

6. Arthroscopy – endoscopic examination of a joint.

7. Bronchoscopy - direct visualization of the trachea and bronchi performed for diagnosis and for treatment by use of a flexible or rigid endoscope.  

III. SUMMARY (10 min)

A. Review of main points

1. Definitions and purposes of endoscopic procedures.

2. Methods of Endoscopic observations. 

3. Open vs. Endoscopic surgery, advantages vs. disadvantages.

4. Basic Types of Endoscopes.

5. Components of Rigid Endoscopes.

15

6. Endoscopic support equipment.

7. Processing endoscopes and endoscopic instruments for sterilization.

8. Common endoscopic procedures.

B. Closing Statement: Endoscopy has become the fastest growing area of modern day surgery. The technology associated with it is expanding and becoming more sophisticated.  As operating room specialists, you must build on the information presented today in order to be capable tomorrow.
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