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RELATED SOLDIER’S MANUAL/CRITICAL TASK(S):  None.

STUDY ASSIGNMENT:  None.

STUDENT UNIFORM AND EQUIPMENT:  Uniform of the day.

TOOLS, EQUIPMENT, AND MATERIALS: None.

PERSONNEL:  One qualified instructor - 91DH, 66E5K, or GS-7 or above.

INSTRUCTIONAL AIDS:  Television/monitor, presenter, Slides (see Annex A).

TROOP REQUIREMENT:  None. 

This Lesson Plan supersedes LP 27NONZ567F dated 0800.

TRANSPORTATION REQUIREMENT:  None.

RISK ASSESSMENT LEVEL:  Low.

SAFETY REQUIREMENT:  None.

METHOD OF INSTRUCTION:  Conference.

I.
INTRODUCTION  (5 minutes)


A.
Opening Statement: As Operating Room specialists you will be required to assist on a wide variety of surgical procedures.  These classes on surgical specialties are designed to give you an overview of the specialty including related surgical anatomy, pathology or reasons for the procedures, descriptions of procedures, common instruments and supplies required for the procedures, and potential complications.

  Objectives.

B.
Terminal Learning Objective (TLO).  

   CONDITION: Given the appropriate information

     ACTION: Identify special requirements for thoracic                         and cardiac surgery

     STANDARD: IAW cited references.

2. Class procedure and Lesson tie-in: During this conference, you will learn: the terminology related to thoracic/cardiac surgery; descriptions of selected surgical procedures; and some possible complications of thoracic/cardiac surgery.  The class is linked to the Respiratory and Cardiovascular classes that you will or have received It is designed to assist you in preparing for cases during Phase 2.

3. Enabling Learning Objectives

  ELO # 1

     Condition: Given a list of terms

     Action: Define those related to thoracic surgery

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

  A.
Terminology and Abbreviations Related to Thoracic Surgery.

1.  Thoracic cavity - the cavity that lies above the 

diaphragm and contains the heart, lungs, bronchi,    trachea, espohagus, thymus gland, and several major   vessels (the thoracic aorta, pulmonary arteries, and pulmonary veins). 

2.  Negative Pressure - the normal pressure within the pleural cavities.  Required for normal respiration.

3.  Pleura - the membrane that surrounds the lungs. Consists of two layers: visceral and parietal.

4.  Pneumothorax - Collection of air in the pleural 

          cavity.  Causes the lung to collapse.

5.  Hemothorax - collection of blood in the pleural 

          cavity.  

6.
Water-seal drainage system - special containers or    bottles that are used to drain air and fluids out of      the pleural cavity.  The water seal prevents air from  going up the tubing and into the chest, which would     cause a pneumothorax.

7.
Thoracic Surgery - surgery in the chest or thorax.

8.
Abbreviations:

a.  LUL - left upper lobe.

b.  LLL - left lower lobe.

c.  RUL - right upper lobe.




     d.   RLL - right lower lobe.

ELO # 2

Condition: Given the appropriate information

Action: Identify indications for thoracic surgery
Standard: IAW Fairchild.

B.    Indications for Thoracic Surgery.

1.  Thoracic surgery may be indicated for patients with the following conditions:

a.  Malignant lesions/cancer.

b.  Tuberculosis.

c.  Cysts, blebs (blisters), abscesses, or empyema.

d.  Benign tumors.

e.
Bronchiectasis - chronic dilation of the bronchus or bronchi.

2.    Surgical procedures may be for:

a.  Diagnosis.

b.  Definitive (final; curative) treatment.

c.  Palliative treatment - done to achieve relief from symptoms and not a cure.

ELO # 3

               Condition: Given the appropriate information

Action: Identify preparations of the Operating Room (OR) and the patient for thoracic surgery



Standard: IAW Alexander’s.

C.   Preparation of the Operating Room.
1.  Thoracic procedures require some special equipment:

a.  Mayfield overhead table - used in place of a Mayo stand.

b.  Extra suction unit - there will probably be a 

lot of bleeding during the procedure.  It will also be used at the end of the case to apply suction to the water-seal drainage unit.

2.  Standard set-up (drape pack, basin set, prep set, 

etc.) plus:

a.  Water-seal drainage unit and a variety of sizes of chest tubes. 

b.  Magnetic mat - to prevent instruments from falling off the sterile field.  Since the patients are usually positioned on their sides, there is not a good place for the surgeon to lay instruments down.



3.
Instruments:

a.  Thoracotomy set - (also used for Cardiac Surgery) contains basic instruments needed to open the chest and expose the lungs (knife handles, scissors, forceps, etc.).

b.  Sternal Saw Set - the sternal saw is used to split the sternum in order to gain access to the lungs and heart.

c.  Long Instruments available - the chest cavity is very deep, so longer instruments may be needed to reach the deep structures.

d.  Major Vascular instruments available - in case a major vessel needs to be cut, or in case a major vessel is damaged during the procedure.

d.  Assorted stapling devices available - used in place of sutures during procedures on the lungs and bronchus. Staples are much faster than sutures.

CAUTION: Instruments that come in contact with the inside of the 

         bronchus are considered contaminated.

4.   Preparation of the Patient.

a. General anesthesia is used for most cases; patients may have an epidural placed before surgery for post-operative pain control.

b. Position - Usually lateral, but may be semi-lateral (open lung biopsy) or supine (mediastinoscopy).

c. Prep - standard prep of effected side; includes chest, axilla, shoulder, down to iliac crest.

d. Drape - standard drape of effected side.   

ELO # 4

               Condition: Given a list of thoracic surgery            procedures

               Action: Select the description of each

               Standard: IAW Alexander’s.

   D.  Selected Thoracic Surgical Procedures.
1.  Thoracoscopy - visualization of the thoracic cavity using a scope.

2.  Mediastinoscopy - visualization of the mediastinum (the cavity that lies between the lungs and contains the heart) using a scope.

3.  Open Lung Biopsy - The chest is opened and a small portion of the lung is excised and sent for examination.

4.  Thoracotomy - Making an opening in the chest cavity.  Is done to enable the surgeon to perform procedures such as those listed below:

a.  Wedge Resection - A pie-shaped portion of the lung is removed.

b.  Lobectomy - An entire lobe of the lung is removed.  

c.  
Pneumonectomy - An entire lung is removed.

ELO # 5

               Condition: Given the appropriate information

Action: Identify the possible complications following thoracic surgery

Standard: IAW Berry and Kohn’s.

E.    Possible Complications of Thoracic Surgery.

1.  Hemorrhage – A major vessel may be cut causing bleeding that may be excessive.

2.  Pneumothorax – A collection of air in the pleural cavity as a result of a perforation through the chest wall or pleura covering the lung (visceral pleura).

          3. Infection – A post operative infection may occur        causing pain and fever for the patient.


ELO # 6

Condition: Given a list of cardiac surgery terms

Action: Define each

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

F.   Terminology Related to Cardiac Surgery.
1.  Cardio-pulmonary bypass - special tubes are inserted into the heart and/or blood vessels to divert blood around the heart and lungs and through a mechanical pump (the heart-lung machine).  The pump oxygenates, filters, and then pumps the blood back to the patient’s body. Produces an empty or almost empty heart. Allows surgeons to perform procedures on and inside the heart.

2.  Cannulation - process by which cannulas (tubes) are inserted into the heart and/or vessels to allow for cardio-pulmonary bypass.

3.  Fibrillation - condition in which the heart quivers instead of beating.  Muscle fibers in fibrillation use more oxygen than they do when beating normally.  Fibrillation is a common occurrence during the re-warming stages of cardiac surgery.  Treated by defibrillation. 

4.  Heparinization - administration of heparin in a large dose to produce anticoagulation.  Necessary during cardio-pulmonary bypass to prevent blood clots from forming in the bypass lines/tubes.

5.  Hypothermia - lowered body temperature.  Done intentionally during many cardiac procedures as a means to protect the patient (at lower temperatures, cells use less oxygen).

ELO # 7




Condition: Given the appropriate information

Action: Identify OR and patient preparations and commonly used medications for cardiac surgery




Standard: IAW Seifert.

G.    Preparation of the Operating Room for Cardiac Surgery.
1.  Special monitors are required for cardiac surgery  (usually an anesthesia responsibility).

2.  Special OR equipment and supplies:

a.  Mayfield overhead table - used in place of a Mayo tray.

b.  Warming device (i.e. K-thermia machine) to re-warm the patient at the end of the procedure.

c.  Defibrillator with external and internal paddles to treat fibrillation.

d.  Slush machine - produces slush that will be poured over the heart to keep the heart cool during the procedure. Cold cells use less oxygen.

e.  Pleurovac and chest tubes for the end of the case; used to drain air and fluids post-operatively.

f.  Special tubes and cannulas for bypass - size and type depends on type of procedure, surgeon preference, and patient size.

g.
Other supplies depending on the specific procedure (i.e. an assortment of valves for a valve replacement).

3.  Other special equipment used by the perfusionists (specially trained individuals who operate the heart-lung machines):

a.  Heart-lung machine - pumps and oxygenates the blood during the procedure. Takes the place of the patient’s heart and lungs.

b.  Cell-saver or other auto-transfusion system.

c.  Lab machines to measure heparin levels, clotting times, etc.

4.  Special medications.

a.  Heparin.

(1)  A high dose of heparin is given to the patient before cardio-pulmonary bypass to achieve anticoagulation.

(2)  More heparin is mixed with intravenous normal saline and is used to fill the pump lines.

b.  Protamine - used to reverse the action of heparin at the end of the procedure and restore normal coagulation.

c.  Cardioplegia solution - a special solution that is high in potassium.  Used to keep the heart still during the procedure.

d.  Papavarine - may be used to prevent small arteries from going into vasospasms, which reduce blood flow through the vessel.

e.  Antibiotic irrigation solutions - for wound irrigation.

f.  Hemostatic agents of the surgeon’s choice (i.e. Avitene, Gelfoam, topical thrombin, etc.).

5.  Patient Preparation.

a. Special monitoring lines will be inserted before the procedure.

b. General anesthesia.

c. Prep - usually a minimum of chin to mid-thigh; may also do circumferential prep of both legs if the saphenous vein is to be harvested (i.e. for coronary artery bypass graft).It needs to start at the chin because the top end of the incision is at the notch at the top of the sternum.  It must extend down to mid-thigh in case there are problems and the surgeon needs to perform an emergency cannulation of the femoral vessels (artery and vein).

d. The patient will be draped so that the entire chest area and both groins are exposed.  The legs will be left exposed for a coronary artery bypass graft, but will be covered for other procedures.

ELO # 8

Condition: Given lists of cardiac surgery 



 procedures

Action: Select the description of each




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

H.
Selected Cardiac Surgical Procedures.

a.  Mediansternotomy - Means essentially that the sternum (breastbone) is divided down the middle.  Is actually the first step in most traditional heart procedures (described below).  May also be done to remove the thymus gland, or sometimes part of the thyroid gland.

b.  Coronary Artery Bypass Graft - A procedure in which a segment of vein (commonly the saphenous vein) or other vessel (internal mammary artery) is used to bypass a blocked area of a coronary vessel.

c.  Valve Replacement/Repair - Done for damaged, diseased, or defective heart valves (aortic valve or mitral valve are the most common, but could be any heart valve).  For severe damage or defect, the old valve is cut out and replaced with a new, prosthetic (artificial) valve; for less severe damage, the surgeon may try to repair the valve.

d.  Repair of Left Ventricular Aneurysm - A left ventricular aneurysm is an enlarged, thinned, and weakened wall of the left ventricle, the main pumping chamber of the heart.  Because of the aneurysm, the left ventricle cannot pump very well.  It may also rupture and cause the patient to bleed to death very rapidly.  To repair the aneurysm, the surgeon excises the weakened area of the ventricular wall.  The remaining tissue is reinforced and repaired to restore strength to the left ventricle.

e.  Other:  VSD, ASD - These are holes in the heart.  VSD = ventricular septal defect, a hole in the septum between the ventricles.  ASD = atrial septal defect, a hole in the septum between the atria.  The surgeon can open the patient’s heart and repair the holes with sutures or patch material.

ELO # 9

               Condition: Given the appropriate information

Action: Identify the possible complications cardiac surgery

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


Seifert.

I. Possible Complications of Cardiac Surgery.
a.  Severe hemorrhage if heart or a vessel is cut as the sternum is split, or due to DIC (see “d.”).

b.  Arrhythmias - abnormal heart rhythms.

c.  Anaphylactic reactions, especially to protamine (used to reverse the effects of heparin).

d.  Disseminated intravascular coaguation (DIC) - a condition in which blood coagulates abnormally; clots form throughout the circulatory system.  This uses up all the clotting factors, so the patient then bleeds profusely.  Treated with heparin.

e.  Stroke - from air bubbles or from clots.

f.  
Death.

J.
Questions from Students.

III.
SUMMARY (5 minutes)


A.
Review of Main Points.

1.   Definitions related to thoracic surgery.

2.   Indications for thoracic surgery.

3.  Preparation of the operating room and the patient              for thoracic surgery.

4.  Selected thoracic procedures.

5.  Possible complications of thoracic surgical procedures.

6.  Definitions of cardiac surgery.

7.  Operating Room and patient preparation and commonly used medications for cardiac surgery.

8.  Selected cardiac surgical procedures.

9.  Possible complications following cardiac surgical procedures.

B. Closing Statement: Thoracic/cardiac surgery is a very challenging surgical specialty.  Hopefully this information will help you be more prepared in the future to care for patients scheduled for

     thoracic/cardiac procedures.

ANNEX A

INSTRUCTIONAL AIDS

Slides

All slides are contained on the Thoracic and Cardiac Surgery PowerPoint presentation diskette.

Cardio-Thoracic Questions

1. What is the name of the membrane that surrounds the lungs?

a. The diaphram

b. The bronchus

c. The pleura

d. The pericardium

2. The proper name for the windpipe is the:

a. The esophagus

b. The laryngopharynx

c. The trachea

d. The oropharynx

3. What are the layers of the pleura?

a. The chest and thorax

b. The hilus and mediastinum

c. The parietal and visceral

d.    The trachea and bronchi
4. What type of anesthesia is used for most thoracic surgeries?

a. Regional anesthesia

b. Pudendal anesthesia

c.    General anesthesia

d.    Local infiltration anesthesia
Review Questions for Thoracic/Cardiac:

1.  What is the name of the membrane that surrounds the lungs? (the pleura).

2.  What are the two layers of the pleura? (parietal and visceral).

3.  The proper name for the windpipe is the what? (trachea).

4.  Why do you need a Major Basic Instrument Set for a thoracic case? (it has the instruments needed to cut, clamp, and retract).

5.  What other instrument sets do you need? (Thoracotomy set, long instruments, and vascular instruments).

6.  Name three supplies that you need for thoracic cases. (chest tubes, water seal drains/chest bottles, hemostatic agents, stapling devices, magnetic pad).

7.  In thoracic surgery, the surgeon may fill the chest cavity with normal saline at the end of the case.  Why? (to check for air leaks in the suture/staple lines).

8.  What position is used for most thoracic surgery? (lateral or semi-lateral).

9.  What type of anesthesia is used for most thoracic surgery? (general).

10.  What are the two incisions that may be used for thoracic surgery? (posterolateral and anterolateral).

11.  If an instrument comes in contact with the inside of the bronchus during surgery, what should be done with that instrument? (it is contaminated so should not be used again - isolate it or get rid of it).

12.  What are the procedures that may be done during a thoracotomy? (wedge resection, segmental resection, lobectomy, or pneumonectomy).

13.  What instrument sets would be needed for heart surgery? (open heart set, sternal saw, specialty instruments).

14.  What is the cell saver used for? (to save and process the patient’s own blood, so it can be given back to them).

15.  What is heparin used for? (anticoagulation).

16.  What is cardioplegia used for? (to stop the heart).

17.  Why are the patient’s groins prepped and left exposed for cardiac surgery? (to provide access to the femoral vessels).

18.   What is extracorporeal perfusion? (the diversion of blood from the body in to a heart-lung machine to allow the surgeon to operate on the heart).

19.  What are the two types of prosthetic heart valves? (mechanical and biological).

20.  What is the main purpose of an intraaortic balloon pump? (to increase coronary blood flow and protect the heart and brain).

21.  With cardiac tamponade, what happens to the heart? (it gets compressed due to pressure build-up in the pericardial sac)
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