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                   OPERATING ROOM BRANCH


Surgical Pharmacology (2 periods)

COURSE PRESENTED TO: 301-91D10, Operating Room Specialists.

PLACE: Classroom.

REFERENCES:  Atkinson, L. & Fortunato, N.,1996, Berry and 





 Kohns Introduction to Operating Room Technique. 




 (8th ed.) St.Louis: Mosby.  p. 253, 412, 414, 419,               457, 471-472, 482, 467-569, 591, 611-612, 636,692.  



 

           Fuller, J. R., 1994,  Surgical Technology 





Principles and Practices.  (3rd ed.) Philadelphia: 




W.B. Saunders Company. 151-155, 632.  

Clayton, L.T.,1997,  Tabers Cyclopedic Medical 




Dictionary. (18th ed.) Philadelphia: F.A. Davis.  




p. 666, 726,942, 952,1029, 1080, 1135, 1378, 1615, 




1826, 1860,1988, 2113.  1993.

RELATED SOLDIERS MANUAL/CRITICAL TASKS: None.

STUDY ASSIGNMENT: Read M NONZ118B-1 before class.

STUDENT UNIFORM AND EQUIPMENT: Uniform of the day.

TOOLS, EQUIPMENT, AND MATERIALS: Issue M NONZ118B-1 before class.

PERSONNEL: One primary instructor, (66E5K, 91D3/4H, 66F, GS-7 or above).

INSTRUCTIONAL AIDS: Diskette (see Annex A), Presenter, Television/Monitors.

TROOP REQUIREMENT: None.

TRANSPORTATION REQUIREMENT: None.

RISK ASSESSMENT LEVEL: Low.

SAFETY REQUIREMENT: None.

METHOD OF INSTRUCTION: Conference.
*This Lesson Plan supersedes LP 27NONZ341C, 0896

I.  
INTRODUCTION (5 min).


A.
Opening Statement:  During surgical 





procedures the surgical technologist will be 



required to handle medicines on the sterile 




field.  The surgeon is depending on the 




surgical technologist to accurately identify 



and handle the medicines in the appropriate 




manner.  Knowledge of the types and uses of 




these medicines are needed to ensure the 




safety of the patient.  Miss-handled or 




improperly identified medicines could result 



in injury and perhaps even death of the 




patient.  It is one of the many duties the 




surgical technologist is required to perform.


B.
Objectives.


1.
Terminal Learning Objective.  Given a 






surgical procedure and the necessary 






supplies and 
equipment, as a scrub 






technician; pass prepared medications, 






local anesthetic agents, hemostatic 






agents, dyes, and solutions in an 







operating room setting IAW cited 







references.


2.
Enabling Learning Objectives.


a.
Given lists, select the definitions IAW 





Tabers Cyclopedic Dictionary.


b.
Given lists, select the types, 







description, action, uses, and/or 







preparation and handling of irrigating 






solutions used in surgery IAW Berry and 





Kohns Introduction to Operating Room 






Technique.


c.
Given lists, select the types, 







description, action, uses, dosage, 






and/or preparation and handling of 






injectable solutions and medicines used 





in surgery IAW Fullers Surgical 







Technology Principles and Practices.


d.
Given lists, select the types, description,





action, uses, and/or preparation and handling 




of dyes and contrast used in surgery IAW 





Berry and Kohns Introduction to Operating 





Room Technique.


e.
Given lists, select the types, description, 





action, uses, and/or application of 






hemostatic agents IAW Berry and Kohns 






Introduction to Operating Room Technique.


f.
Given lists, select the safety precautions 





used while receiving dyes, solutions, or 





hemostatic agents on to the sterile field 





during surgery IAW Fullers Surgical 






Technology Principles and 








Practices.

C.
Class Procedure and Lesson Tie-in: The use of solutions 


will be used during teaching/testing of the Big P.E. in 


Phase I.  These subjects will be expanded upon and 



reinforced during Phase II instruction.

II.
EXPLANATION (85 MIN).

A.
Definitions.

1.
Irrigation - Solution used for cleansing should be 




sterile.

2.
Solutes - substances that are dissolved in a 





solution, e.g., salt, glucose.

3.
Isotonic - Solutions having the same 






concentration as the body tissue, surrounds the 




tissue cells without causing water transfer in or 




out of the cell. 




4.
Hypertonic - Solutions having a greater 





concentration than that of cells or 






body fluid, water is drawn out of the cell to 




decrease the concentration in the solution.

5.  
Hypotonic - Solutions having a lower concentration 
of solutes than that of the tissue cells, water is 
drawn into the cells.




6.
Injectable - Cable of being injected.




7.
Hemostatic agent - Any drug, medicine that serves 



to stop bleeding.




8.
Anticoagulant - An agent that prevents or delays 




blood coagulation.




9.
Topical - Pertaining to a definite surface area; 




local. 




10.
Vasoconstriction - A decrease in the caliber of 




blood vessels.




11.
Vasospasm - A convulsion of a blood vessel.




12.
NKDA - No known drug allergies.

QUESTION: What is the difference between hypotonic and            


hypertonic?

ANSWER:
Hypotonic has a lower concentration of solutes than the 


tissue, where hypertonic has a greater concentration of 


solutes.

B.
Irrigating Solutions.


1.
Normal saline is distilled water with a 0.9% 




concentration of sodium chloride (salt).


a.
Action - isotonic.


b.
Common uses in surgery:

(1)  
Irrigate and wash body tissues.


(2)
Moisten sponges.


3.
Sterile water - a solution where all the 





minerals and solids are removed by the distilling 



process.


a.
Action - hypotonic.


b.
Used to rinse or wash instruments, (cleaning 




instruments with saline could cause 






corrosion).


4.
Glycine and sorbitol are solutions that contain 




1.5% glycine (amino acid) or sorbitol (inert 




sugar) premixed in distilled water.


a.
Action - isosmotic (isotonic).

NOTE: 
Isosmotic is a solution that has the same total 




concentration of osmotically active molecules or ions 



in solution as the solution or body fluid to which it 



is being compared.


b.
Used to fill and irrigate the bladder during 




endoscopic Urologic procedures.

NOTE: 
These are used because they are not conductors of 



electricity.  Normal saline is a conductor, therefore, 


it is not used during electrosurgical procedures.

C.
Injectable Solutions Used in Surgery.


1.
Solutions that are made to be injected 






intravenously (IV) or intramuscularly (IM).


2.
IV solutions.


a.
Sodium chloride 0.9% (normal saline).


b.
Normal saline with 5 or 10% dextrose.


c.
Distilled water with 5 or 10% dextrose.


d.
Lactated ringers.


(1)
Action - isotonic.


(2)
Used to restore blood volume from 







hemorrhaging and blood pressure in 






shock; compensates for fluid loss from 






burns, dehydration, and other similar 






conditions. Also used as a means of 






giving IV medications.


(3)
Rate of flow for these solutions is the 





responsibility of the anesthetist.

QUESTION: Why is it important for solutions to be isotonic?

ANSWER:
Isotonic solutions do not cause an damage to the tissue 


cells.

Second Period.




3.
Antibiotics.


a.
Action - kills or inhibits the growth of 





bacteria.


(1)
Broad spectrum attack many aerobic and 






anaerobic bacteria.


(2)
Narrow spectrum selectively destroy 






specific species.


b.
Uses.


(1)
Prophylactic use prevents the 







development of infection.  The organisms 





are attacked by the agent when they 






harbor in tissue before colonization 






takes place. These agents are effective 





as supplements to host defense 







mechanisms in selected patients.


(2)
Irrigation.

NOTE:
Antibiotics may be given by IV, mixed with irrigating 



solutions, or a combination of the two.

CAUTION:  All allergies must be identified prior to the


   
administration of any antibiotic.
QUESTION: What are the two uses for antibiotics?

ANSWER:
Irrigation and prophylactic.




3.
Anticoagulants minimize the tendency of blood to 




clot, yet does not lead to excessive bleeding 




during or following a surgical procedure.





a.
Heparin sodium.






(1)
Action - prolongs clotting time by 






inhibiting the conversion of prothrombin 





to thrombin.






(2)
Used to flush IV lines and the lumen of 





blood vessels.  Does not dissolve clots 





but prevents clots from enlarging.

NOTE:
Prothrombin is a substance in the blood that mixes with 


calcium salts to create thrombin.  Thrombin reacts with 


fibrinogen to form the basis of a blood clot.




4.
IM medicines.





a.
Local anesthetic agents.






(1) 
Action - depresses the nerves and blocks 





the conduction of pain impulses.

CAUTION:
When injecting IM medicines, draw back slightly on 



the syringe plunger to ensure blood not is drawn 




into the syringe.  This will assure that no 





anesthetic is injected into a vessel.





(2)
Used to anesthetize a specific region to 





perform various surgical procedures.

NOTE:
Anesthetic agents may also be used topically or poured 


into an open wound.


(3)
The concentration is dictated by the 






surgeon, the dosage by the patients 






weight and type of tissue involved.






(4)
The anesthetic agent is commercially 






prepared and aseptically delivered into 





a medicine cup on the sterile field.

(5)  
The anesthetic agent is drawn-up into a 
syringe and a needle is attached.


D.
Dyes and Contrast Media Used in Surgery.




1.
Dyes.





a.
Methylene Blue and Indigo Carmine.






(1)
Action - colors tissue or 








identifies the condition of lumens 






and epithelium tissue.

NOTE:
The layer of cells forming the epidermis of the skin 



and the surface layer of mucus and serous membranes.






(2)
Uses.







(a)
To mark incision lines so it don’t 






wash off during prep of the site.







(b)
Tubal patency - normal saline and 







one of the dyes are mixed and 







introduced into the uterus via a 







50cc syringe, IV tubing, and a 







uterine cannula.  The laparoscope 







is used to observe whether the dye 






will pass through either one or 







both of the fallopian tubes.

NOTE:
Laparoscope is an endoscope that permits visual 




examination of the peritoneal cavity.

NOTE:
A uterine cannula is an instrument that has a hole 



through which fluid is allowed to pass through.






b.
Lugols solution is a strong iodine 






solution used to stain cervical squamous 





epithelium tissue for diagnosis of 






cervical cancer.  Normal epithelium 






tissue takes up the iodine to remain 






normal in color, while abnormal tissue 






is stained brown.

NOTE:
Squamous epithelium tissue consist of flat cells that 



form the outer layer of the cervix.





c.
3% Acetic acid.


(1)
Action - removes mucus from the cervix.


(2)
Used to facilitate the view of blood 






vessels on the surface of the vaginal 






wall and cervix during a colposcopy 






procedure.

NOTE:
Colposcopy is the illumination and magnification of the 


cervix to identify abnormal epithelium tissue.


(3)
Acetic acid is applied to the cervix 






with a cotton swab.

2.
Contrast media agents are composed of nonmetallic 



compounds or heavy metallic salts.





a.
Action - radiant energy is not permitted 





passage making them radiopaque.





b.
Uses.






(1)
Cholangiogram - to identify gallstones 






in the biliary tract, e.g., common duct.






(2)
Angiography - to assess the results of 






vascular reconstruction, and for the 






exact location of a lesion in 







extremities, brain, and thoracic and 






abdominal cavities.

CAUTION:
The syringe is tapped to insure all the air bubbles are 


removed from the mixture.  If air bubbles are left in 



the syringe, they will appear as stones on the x-rays.



E.
Hemostatic Agents Used in Surgery.




1.
Absorbable gelatin (Gelfoam).





a.
Action/use - controls capillary bleeding and 




is applied directly to the area of oozing.





b.
Comes in a sterile powder or compressed pad.  




If the powder form is used, a paste is made 





by mixing it with normal saline.




2.
Microfibrillar collagen (Avitene).





a.
Action/use - controls capillary bleeding and 




is applied directly to the area of oozing.





b.
Comes in sterile off-white fluffy, flour like 




material contained in a glass jar.




3.
Oxidized cellulose (Oxycel, Surgicel).





a.
Action/use - controls capillary bleeding and 




is applied directly to the area of oozing.





b.
Comes in the form of a sterile pad, similar 





to absorbent cotton (Oxycel), or a sterile 





knitted fabric strip (Surgicel).




4.
Thrombin.





a.
Action/use - controls capillary bleeding and 




is applied topically to the area of oozing.

CAUTION:
Thrombin is NEVER injected, this could be fatal to 



the patient.





5.
Adrenalin (epinephrine) is a hormone from the 




adrenal gland.






a.
Action - constricts the vessels locally.






b.
Used to keep the anesthetic agent 







concentrated within a specific area 






which extends the duration of the 







anesthetic effect and reduces the amount 





of bleeding.

QUESTION: Why is thrombin not injected?

ANSWER:
Thrombin will coagulate the blood in the vessels and 



cause the heart to stop.



F.
Safety Precautions While Receiving Prepared Medicines.




1.
Know route of administration prior to receiving 




the medicine, e.g., I.V., I.M., or irrigation 




solution.




2.
Have medicine glass available prior to receiving 




medicines.




3.
Positively identify the medicine.





a.
The nurse will show the medicine bottle to 





the scrub technician and point out the 






following:






(1)
Name of medicine.






(2)
Concentration (percentage).






(3)
Date of expiration.




4.
Mark medicines as they are received.





a.
Small glass balls are preprinted with 






the name and float in the medicine cup.





b.
Steri-strip attached to the syringe or 






medicine cup with the medicines name written 




on the strip.




5.
Keep track of the amount used for each medicine.  



Use a sterile pen to write the amount used.




6.
Do not accept chipped bottles, discolored 





medicines, labels that cannot be read, and any 




medicine that was not shown prior to being placed 



on the sterile field.



G.
Questions From Students.

III.
SUMMARY (5 min).



A.
Review of Main Points.




1.
Definitions and actions of solutions used in 




surgery.




2.
Types, description, action, uses, and/or 





preparation and handling of irrigating solutions.




3.
Types, description, action, uses, and/or 





preparation and handling of injectable solutions.




4.
Types, description, action, uses, dosage, and/or 




preparation and handling of dyes and contrast 




media in surgery.




5.
Types, description, action, uses, and/or 





application of chemical hemostatic agents.




6.
Precautions used while receiving medicines onto 




the sterile field.


B.  
Closing Statment:  There are many different types of 

  
medications and solutions used in the Operating Room.            Knowing what type of solution or medication to use, 


and how they are prepared, is an important part of the         
Operating Room Specialists ability to contribution as a      
member of the surgical team.  


ANNEX A

Diskette
The Surgical Pharmacology power point presentations is located in the central presentation diskette container.

6.
Mineral oil (Muri-Lube)- sterile purified 



lubricant.

a.
Action - lubricates the skin and suture, which 




reduces trauma to the tissue.

b.
Uses.

(1)
Applied to donor site during a skin graft 





procedure.  This allows the dermatome to 





slide easily over the skin.

NOTE:
A dermatome is an instrument that cuts thin layers of 


skin used for grafts.

(2)
Applied to suture during cardiovascular 





surgery, to help the suture pass smoothly 





through the tissue.

c.
Commercially prepared and packaged in a glass 




bottle.  Contents are delivered into a sterile 




medicine cup using aseptic technique.
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