Study Guide #2

Chapters 5-11
1) Define the following biomedical terms

A) Electrical energy-the movement of electrons from one atomic valence shell to the valence shell of an adjacent atom. When electrons leave their base atoms and move to adjacent atoms, the charges of the atoms are changed. Those having fewer electrons than protons become positively charged, those with more electrons that portons become negatively charged.
B) Conductivity- The ability of materials to carry an electrical charge. Metal conductors: copper, silver, aluminum, and brass. Non-metal conductors: water, salt water, and carbon.
C) Insulators- materials that inhibit the flow of free electrons; include rubber and plastic casing material.
D)  Active electrode-  contacts the patient tissues at the point of desired effect. ESU pencil is an active electrode.
E)  Bipolar flow- the active and return electrodes are contained within the same delivery device. The current flows from one jaw of the instrument to the opposite jaw of the instrument. 
F) Velocity- the direction and speed of an object when moving in a straight line.
G)  Newton’s Law of inertia- an object at rest tends to stay at rest and an object in motion tends to stay in motion with the same speed and direction unless acted upon by an unbalanced force.
H) Refraction- the ability to bend or redirect light rays as the light passes through an object.
I) Radiation- energy carried by waves. Examples include radiant warmers used for neonates during surgery or immediately after delivery.
J) Remote Surgical Manipulator- multiple armed robotic device guided by a surgeon seated at a remote manipulator console which translates actions of the surgeon’s hand movements to the robotic arms. Examples: Zeus, DaVinci.
K) Computer input devices- allow for input to the computer. Examples: Keyboard, Mouse, Scanner.
2) Operating room temperature should be maintained at: 68-75°F (20-24.4 °C); higher for pediatric, geriatric, and burn patients (up to 80°F)
3) For LASER procedures of the perineum or anus where should you insert a moist sponge to prevent escape of flammable methane gas?
The rectum

4) T or F - Static electricity can ignite flammable material or gases. True
5) Define the following legal terms:
A) abandonment-  leaving the patient when the patients condition warrants the presence of a health care professional.
B) defamation- injury to an individuals character orally (slander) or in writing (libel)
C) assault and battery-  Unlawful threat to harm and carrying out that threat (i.e.- the doctor goes beyond the limits to which the patient consented) .
D) doctrine of reasonable man-  Mandates that everyone is expected to his or her job as would any reasonable and prudent person in similar circumstances.
1. Negligence: lack of reasonable care by omission to fulfill a duty

2. Malpractice: professional misconduct, unreasonable lack of skill or judgement, or illegal or immoral conduct
E) doctrine of res ipsa loquitor-  Translated from latin,  “the thing speaks for itself”. The patients injury obviously came from the incident over which the defendant had control, as when a sponge or instrument is left in the body.
F) doctrine of respondeat superior-  master-servant employment relationship; an employer may be held responsible for an employee’s negligent acts (i.e.- your were assigned to a case you were not prepared for and the supervisor knew it).
6) (T or F) Air pressure in each OR is greater than that in corridors, scrub areas, and substerile rooms.  True.
7) Define the following terms:

A) aseptic-  the absence of germs, infection, and septic matter, and is focused toward cleanliness and the eradication of infectious agents
B) antiseptic-  organic or inorganic chemical compounds that combat sepsis by inhibiting growth of microorganisms without necessarily killing them. used on the skin and tissue to arrest growth of endogenous (resident flora) microorganisms, they must not destroy tissue.
C) contaminated-  soiled or infected with microorganisms
D) disinfectant-  agents that kill all growing or vegetative forms of microorganisms, thus completely eliminating them from inanimate objects
8) If a sterile package wrapped in pervious muslin or other woven material drops 
to the floor or other area of questionable cleanliness it (may/may not) be transferred to the sterile field.

9) If a package wrapped in an impervious wrapper drops to the floor or other area of questionable cleanliness it (may/may not) be transferred to the sterile field as long as the contact area is dry.

10) What is cidex a tradename for?   activated glutaraldehyde
11) You need to sterilize a pair of needleholders that the doctor brought in with him from a different hospital. They are marked with instrument marking tape to make them easy to identify at cleanup. You would run these instruments in a Flash Sterilizer at ___270___°F or __132_____°C at a pressure of ___27____PSI for ___10____ minutes in the gravity displacement cycle.
12) (T or F) When opening a sterile wrapper the unsterile person should open the corner farthest from the body first.  true
13) (T or F) For aseptic purposes, covering a sterile table for later use is permissible for up to 2 hours before the procedure.  False; it is not recommended.
14) Give a brief description of each of the following drapes. Use a diagram if you wish. Be prepared to draw the drape on the board in class.

A) laparotomy-  
B) transverse laparotomy-  
C) thyroid-  
      D)  split-  

E) extremity-  
F) perineal-  

15) (T or F)  When handing drapes to the surgeon, the scrub person should stand on the opposite side of the OR table from the surgeon.  False
16) (T or F)  When draping a prep table, the circulating nurse should drape from back to front. True
17) Define the following terms: 

A) hypovolemia-  low blood volume
B) hypertension-  high blood pressure
C) tachycardia-  a rapid resting heart rate or pulse rate
18) Who has the ultimate responsibility of obtaining a surgical consent?  the surgeon
19) Define the following terms:

A) hyperthermia-  raising of body temperature
B) hypothermia-  lowering of body temperature

20) Match the position that would be optimal for better visualization of the following areas:

__3 __A) lower abdomen or pelvis

1) lithotomy

__5__B) liver and stomach


2) knee-chest

__6__C) cranial procedures, ENT,  

3) trendelenburg

and shoulders                               
4) Kraske

__4__D) hemorroidectomy


5) reverse trendelenburg

__1__E) perineal area                                  
6) Fowler’s

__2__F) laminectomy

21) Once CPR has begun, when may it be discontinued?  When pulse and respiration are restored.
22) For each of the following positions: a) describe the position and any positional aids required; b) describe the potential hazards; c)  Give examples of what procedures (or types of procedures) could be performed in that position.

A) supine-  This is the most natural position for the body at rest. Patient lies flat on back with arms secured at the sides, palms down or along side the body. Elbows may be padded if they are not secured in armband. Legs are straight and parallel, in line with the head and spine. Hips are parallel with spine. The safety belt is placed across thighs above the knees. Small pillows may be placed under head and lumbar curvature. Heels must be protected from pressure on the table by a pillow, ankle roll, or doughnut. Feet must not be in prolonged plantar flexion. The soles may be supported by a pillow or padded footboard to prevent foot drop. The position is used for procedures on the anterior surface of the body such as abdominal, abdominothoracic, and some lower extremity procedures. Position has several different possible modifications.
B) prone-  Patient is anesthetized and intubated in the supine position, usually on a stetcher. When the anesthesiologist gives permission, patient is slowly and cautiously turned onto abdomen on operating table by team of at least four persons to maintain patient’s body alignment. Body is rotated like rolling a log. Prone position is used for all procedures with a dorsal or posterior approach.

Chest rolls or bolsters under axillae and along sides of chest from clavicles to illiac crests raise weight of body from abdomen and thorax. Weight of abdomen will fall away from diaphragm and keep pressure off vena cava and abdominal aorta. This facilitates respiration, although the position reduces vital capacity and cardiac index. To ensure cardiac filling and to reduce hypotension, venous return by femoral veins and inferior vena cava must be uninterrupted. Female beasts should be moved laterally to reduce pressure on them. Male genitalia must be free from pressure.

Arms may lie supported along sides of the body, with palms up or inward toward the body. This position places more pressure on female breasts. Arms may be placed on angled armboards by lowering them toward the floor and rotating them upward in natural range of motion. Elbows are slightly flexed to prevent hyperextension, and padded. Palms are down. Arms may extend beyond head. Head is turned to one side, resting on a padded doughnut to prevent pressure on the ear, eye, and face.

A pillow or padding under ankles and feet prevents pressure on toes and elevates feet to aid in venous return. Donuts under knees prevent pressure on the patellae. Safety belt is placed above the knees. 
C) Fowler-  Patient lies on back with buttocks at flex in table and knees over lower break. Foot of table is lowered slightly, flexing knees. Body section is raised 45 degrees, thereby becoming the back rest. Arms may rest on armboards parallel to table, or on a large soft pillow on the lap. Safety belt is secured above the knees. The entire table is tilted slightly head end downward to prevent patient from slipping caudad. Feet should rest on padded footboard to prevent footdrop. For cranial procedures, head is supported in a headrest. The table looks like a modified armchair in this position. This may be used for shoulder or breast reconstruction procedures.
D) Kraske-  (AKA- jacknife)  Patient is supine until anesthetized, then turned onto abdomen into prone position by rotation. Hips must be over center break of table between body and leg sections. Chest rolls or bolsters are placed to raise the chest, if patient is under general anesthesia. Arms are extended on angled armboards with elbows flexed and palms down. Head is to side, supported on donut or pillow. Feet and toes rest on a pillow. Safety belt is placed below knees. Leg section of table is lowered desired amount, usually about 90 degrees, and the entire table tilted head downward so that  hips are elevated above the rest of the body. Patient must be well balanced on the table. For procedures in the rectal area such as pilonidal sinus or hemorrhoidectomy, buttocks are retracted with hemorrhoid straps. Because of the dependent position, venous pooling occurs cephalad and caudad. It is very important to return patient slowly to horizontal from this unnatural position.
E) lithotomy-  Cotton boots are put on the patient’s legs prior to transfer to OR table for perineal, vaginal, endourologic, or rectal procedures. Patients buttocks rest along break between body and leg sections of the table. Stirrups are secured in holders on each side of the table. They must be adjusted at equal height on both sides and at appropriate height for length of the patients legs to maintain symmetry when positioned. After the patient is anesthetized, legs are raised simultaneously by two persons.  Each grasps sole of a foot in one hand and supports the calf at the knee area with the other. Feet are then placed in canvas slings of the stirrups. one loop of canvas encircles sole; other loop goes around the ankle. Simultaneous movement is essential as knees are flexed to avoid straining the lower back. If legs are properly placed, undue abduction and external rotation are avoided. Lower leg or ankle must not touch metal stirrup. Padding is placed as necessary. If legs are put in stirrups prior to induction, the patient can identify discomfort and pressure on back and/or legs.

Lower section of mattress is removed and leg section of the table is lowered. The mattress is pulled down on table as necessary, until buttocks are even with the table edge.  They must not extend beyond the edge, causing strain to lumbosacral muscles and ligaments, as body weight rests on sacrum.

arms may be placed on armboards or loosely cradled over lower abdomen and secured by lower end of the blanket. arms must not rest on chest and impede respiration. Lung compliance is decreased by pressure of the legs on the abdomen, which hinder descent of the diaphragm. Hands should not extend along table where they could be injured at break during manipulation of the table or movement of the patient. Hands have been crushed in the break as leg section was raised at conclusion of operation.

Antiembolic stockings are usually worn or legs are wrapped in elastic bandages before operation to prevent formation of thrombi or emboli. Blood pools in lumbar region of torso, especially during prolonged operation. Distal pulses, skin color, and edema in legs should be checked during long procedures. Although nerve damage is rare, compartment syndrome can occur in lithotomy position from direct pressure and/or ischemia of muscles that compromises viability of tissues. Legs must be lowered slowly and remover simultaneously from the stirrups  to prevent hypotension as blood reenters legs and leaves torso. Raise leg section of table and replace lower section of mattress. As they are lifted from stirrups, legs are fully extended to prevent wide abduction of thighs. Safety belt should be reapplied over thighs during emergence from anesthesia.
F) lateral-  Patient is anesthetized and intubated in the supine position, Then turned to unaffected side. In the right lateral position, patient lies on right side with left side up for a left-sided procedure: left lateral exposes the right side. These positions are used for access to hemothorax, kidney,  or retroperitoneal space. The position contributes to physiologic alterations. Respiration is affected by differing gas exchange ratios in lungs. Because of gravity, the lower lung receives more blood from right heart so has increased perfusion, but has less residual air because of mediastinal compression and weight of abdominal contents on diaphragm. Positive pressure to both lungs helps  control respiratory changes. Circulation is also compromised by pressure on abdominal vessels. In right lateral position, compression of vena cava impairs venous return.

Patient is turned by no less than four people to maintain body alignment and achieve stability. Patent’s back is drawn to edge of table. Knee of lower leg is flexed to prevent rolling and to aid in stabilization. Knee may need to be padded to prevent pressure. Upper leg remains straight. A large soft pillow is placed lengthwise between the legs. This prevents undue pressure on peritoneal nerve and circulatory complications by taking pressure off lower leg. Ankle and foot of upper leg should be supported to prevent foot drop. A safety belt or three inches wide tape is placed over the hip for additional stability.

Arms may be placed on padded double armboard; lower arm with palm up, upper arm slightly flexed with palm down. Blood pressure should be taken from lower arm. A small roll or pad under the axilla relieves pressure and protects neurovascular structures. Shoulders should be in alignment.

Head must be in cervical alignment with spine. It should be supported on a small pillow between shoulder and neck to prevent stretching the neck and brachial plexus, and to maintain a patent airway. Head will need to be elevated by supports to level that shoulder keeps head elevated off table. 
23) Define the following terms

A) pinocytosis-  “cell drinking”. the engulfed material is a tiny droplet of extracellular fluid rather than a solid
B) phagocytosis-  The engulfment of large particles, sometimes called “cell eating”. 
24) List at least 5 factors that influence wound healing:  physical condition of the patient, age, nutritional status, obesity, fluid and electrolyte balance, general health hematology, immune responses, drug therapy, radiation therapy, postoperative complications, physical activity, smoking.  (B&K 408-410)
25) Explain healing by first intention, primary union( ideal healing ): Wound  edges are approximated ( brought together  ) layer by layer. Clean, incised wounds. Healing occurs from side to side; all layers at the same time; minimal edema. Minimal tissue loss and drainage. Freedom from infection. Minimal scarring; results in a strong union.
26) Explain healing by second intention, granulation ( indirect union ): excessive tissue loss and drainage. Bacterial contamination. Wound left open to heal from the inside out. Granulation tissue forms in defect between the wound edges from bottom up, and epithelial cells migrate from the wound edges. ( Note: Granulation is small masses of tissue formed from budding capillaries and collagen during wound healing. Good granulation tissue appears pink and clear and bleeds easily). Excessive granulation tissue ( proud flesh ) may extend above the skin margins. Requires longer to heal, leaves a wide irregular scar, and results in weak union or hernia.
27) Explain healing by third intention, ( delayed primary closure ): (examples: ruptured appendix, gunshot wound to bowel, or other infected traumatic wound). Wound is debrided ( cleansed of debris ) and purposely left open to heal by second intention for several days. Absorbent packing material and/or drains are placed between wound edges to avoid premature closure or trapping of infection deep inside. Patient is brought back to surgery ( secondary closure ), after danger of infection period has passed, for wound closure ( approximating two surfaces of granulating tissue).
28) From the list of dressings below, circle the dressings that are nonadherent:

4 X 4


adaptic

fluffs

4 X 8
 

kling


NuGauze


xeroform

elastoplast

Scarlet Red

Note: Scarlet Red is a dressing that is coated with red azo dye that is used to stimulate the healing of ulcers, burns and wounds.

29) A contaminated wound with acute inflammation present would be a class __3__.
30) What are the characteristics of :

A) a first degree burn-  Only the outer layer of the epidermis is involved. Superficial erythema, redness of the skin, and tissue destruction occur, but healing takes place rapidly.
B) a second degree burn-  (AKA partial thickness burn). All epidermis and varying depths of the cornium are destroyed. This is usually characterized by blister formation, pain, and a moist, mottled red, or pink appearance. Hair follicles and sebaceous glands may be destroyed. 
C) a third degree burn-  The skin with all it epithelial structures and subcutaneous tissue is destroyed. This is characterized by a dry, pearly white, or charred-appearing surface void of sensation.
D) a fourth degree burn-  (AKA char burns)  May damage bones, tendons, muscles, blood vessels, and peripheral nerves. An electrical burn, for example, causes damage much deeper than is apparent on the skin surface. Often muscle and bone necrosis must be excised.

31) When preparing for a mediastinoscopy the endoscope should be: (circle the correct answer)
A) Surgically Clean

B) Sterile

C) High-Level disinfected for 5 minutes in Cidex
32) Draw the staple patterns of the following staplers and give at least one trade name for each:

A) linear stapler – TA, TL, TX, and fancy bendable versions called the Roticulator and the Access 55

B) intraluminal stapler – EEA, CDH, circular, Stealth,ILS

C) ligating and dividing stapler – GIA, TLC, Linear cutter

33) What type of needle would you use on soft tissue, such as intestines and peritoneum?

taper point
34) On friable tissue, such as liver and kidney?

rounded blunt point
35) In ophthalmic surgery, to prevent penetration of underlying tissue?
side cutting
	Type of Suture


	Trade names
	Abs or Non
	Absorption time
	Special characteristics

	Plain Surgical Gut

(untreated)


	
	Abs
	Loses tensile strength in 5-10 days, digested within 70 days
	Used to ligate small superficial vessels, suture subcutaneous and rapidly healing tissues, tie tonsil knots. Yellow package and suture. Causes marked tissue reaction.

	Chromic Surgical Gut


	
	Abs
	Supports wound about 14 to 21 days; completely absorbed in 90 days.
	Treated with chromium salts to resist absorption. Used to ligate larger vessels and in urinary and biliary tracts; may be used in infected tissues. Brown suture in a beige package. Cause limited tissue reaction. Exhibits a marked decrease in knot security and tensil strength when wet; tails must be long to prevent knot slippage.

	Polydioxanone


	(PDS and PDS 2 suture)
	Abs
	Seventy percent of tensile strength remains after 2 weeks; completely absorbed in 6 months.
	Used in slow-healing tissue, when extended wound support is needed, as with eldery patients, or in the presence of infections. Silver package, violet or clear (for ophthalmic use) suture.

	Polyglecaprone


	(Monocryl)
	Abs
	Fifty percent of tensil strength remains after one week.
	Used in soft tissue, frequently for subcuticular closure. Peach colored package, clear or violet suture.

	Polyglyconate


	(Maxon suture)
	Abs
	Seventy percent of tensil strength remains after 2 weeks; absorbed in 6 months.
	Used in soft tissue except neural, ophthalmic, or cardiovascular tissue. Green color or clear.

	Polyglactin 910


	(Vicryl)
	Abs
	Fifty percent of strength remains after 2-3 weeks; absorbed within 90 days.
	Dyed violet, or undyed; smooth passage through tissue and precise knot placement; one of the most popular sutures used today.

	Polyglycolic acid


	(Dexon)
	Abs
	Fifty percent of tensile strength remains at 2-3 weeks; absorbed in 90 days.
	Dyed green in a gold package and undyed. Coated for smooth passage in tissue and good knot security.

	Surgical Silk


	Silk, SofSilk
	Non
	
	Natural fiber from silkworm cocoons; braided; available in black or white suture in light-blue package; loses much strength in 1 year and disappears in 2, gives good wound support, and is used dry; not used in the presence of infection or where a stone may form ( bile or urinary system); used on serosa of gastrointestinal tract, fascia, and for ligating larger vessels; excellent handling characteristics and average knot holding and tensil strength.

	Surgical Cotton


	
	Non
	
	Natural fiber twisted; weak; is stronger when wet; white suture in pink box; not commonly used today as suture, but cotton is used as umbilical tape which can be used as a retractor for vessel or ducts.

	Surgical Stainless Steel


	
	Non
	
	Must be compatible with other metals used in the area to avoid electrolytic reaction; Brown and Sharp (B&S) gauge 18-40, with 40 being smallest; most difficult suture to manipulate; inert with highest tensile strength of any suture, but lacks elasticity and knot tying is a problem; used for tendon repairs, bone repair, sternal closure, abdominal wound closure if infection; handling characteristics: keep strands straight to avoid kinking, and use wire scissors (Smith)

	Surgical Nylon


	(Ethilon, Dermalon, Monosof)
	Non
	
	Monofilament ( Ethilon, Dermalon, Monosof ), black  or green; used in ophthalmic, plastic, microsurgery, tendon repair, and retention sutures; one of the most inert suture materials; because of poor knot security requires extra knots and ends must be cut longer. 

Uncoated multifilament nylon ( Nurolon ), braided, black or white, high tensile strength.

Coated multifilament      ( Surgilon ), treated with silicone to enhance passage in tissue, high tensile strength.

	Mersilene and Dacron


	
	Non
	
	Braided polyester fiber, braided; white or green; useful in respiratory and cardiovascular procedures.

	Polybutilate


	(Ethibond)
	Non
	
	Coated polyester fiber, braided; green or white; in orange package.

	Polytetrafluroethylene


	(Polydek, 

Tevdek)
	Non
	
	Teflon-coated braided polyester; may produce foreign body granuloma; flexible and elastic; clear or blue.

	Silicone


	(Ti-cron)
	Non
	
	Polyester coated with lubricant; white or blue .

	Polybutester


	(Novafil)
	Non
	
	Monofilament, more flexible and elastic, clear or blue

	Polypropylene


	(Prolene, Surgilene, Dermalene, Surgipro)
	Non
	
	Monofilament, most inert of synthetic materials, acceptable substitute for stainless steel, can be used in the presence of infection. Choice for many plastic and cardiovascular procedures because of smooth pull through tissue and inertness. Used for abdominal fascia closures or for retention sutures. Blue or clear


36) When the circulator sends you out of the room to get a “tank” for the power equipment, what is in the tank?  Compressed nitrogen.

37) What is a verres needle used for?

To instill CO2 gas during a laparoscopy

38) What do the following initials represent?
A) AHA- American Hospital Association
B) AST- Association of Surgical Technologists
C) ACS- American College of Surgeons
D) AORN- Association of periOperative Registered Nurses
E) CDC- Centers for Disease Control
F) OSHA- Occupational Safety and Health Administration
G) JCAHO- Joint Commission on Accreditation of Healthcare Organizations

