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Department of Dermatology 
Dermatology 

9866: Dermatology and Pathology 

Course: 9866: DERMATOLOGY and PATHOLOGY 

Duration: 10 Weeks  

Time:  TBD 

Scheduled: Quarterly  

Location: University of Oxford - UK, Harvard University - MA, National 

University of Singapore, University of MD, University of Cambridge 

– UK, Tsinghua University – Beijing CHINA and other Universities 

Instructor: Dr. Valerie Masoda Njee; Staff 

 

Objective: Understanding the diagnosis and treatments of DERMATOLOGY and 

PATHOLOGY, their importance and roles played in the Human 

Appearance, Pathology and Physiology.    

 

 

Necessary Requirements: Laptop and note book (optional). 

 

 

Description: Dermatology and Pathology – Is the science and studies of 

Human Appearance and Fluid Circulation. Surgical Skincare also 

referred to as Dermalogical Surgery deals with the diagnosis and 

treatments of medical and cosmetic conditions of the skin, hair, veins, 

mucous membranes and adjacent tissues by various surgical 

reconstructive, cosmetic and non-surgical methods. The purpose of 

surgical skincare is to repair and/or improve the functionality and 

cosmetic appearance of the skin tissues. 

 Dermatogen – Is the layer of dividing cells from which the epidermis 

is formed. 

Aesthetic medicine is an inclusive term for specialties that focus on 

improving cosmetic appearance through the treatment of conditions 

including skin scarfing, scurvy and micropigmentation.  
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 This course will cover in detailed Skin Rejuvenation and 

Replenishments. The causes and effects as related to body postures. 

Development and consumption of healthy Nutritious Food groups. 

Emphasis on quantitative analysis of nutrient transportation, patterns 

and determinants of (molars) protein and fatty structures.  

 Specific topics includes physiologically - based nutritive kinetic 

analysis, microcirculation, oxygen molecular transportation, specific 

analysis in delivery and rejuvenating cells and genes.  

Computer graphics of biological Micro and Macro molecules of three 

- six - nine dimensional structures using high resolution microscopes 

such as lens, MRI, X-Ray, Ultrasound.                                        

 

Background Knowledge: 9840 - Nutritive Transport Analysis; offered in the 

Department of Digestive Health Neurosciences. 

Assessment: Completion of course work, assignments, tests and final 

paper. 

Assignment: Read and be prepare with topics of 

discussion per week 

Test: Review and follow through with 

practical work / examples 

Final paper:  Comprises of topics covered during 

this course and elaborated diagrams 

and examples following each section.  

Audience: This course is strictly for Post Graduate students. 
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o Surgical Skincare 

o Varicose Veins 

o Neuromodulation  
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 Lumbar Spine (Back) 

o Vein Treatment 

o Liposuction 

o Chemical Peels 

o Blepharoplasty 

o Dermabrasion 
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o Cytology 
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Chapter 1 

Surgical Skincare   

Definition 
Surgical Skincare also referred to as Dermalogical Surgery deals with the diagnosis 

and treatment of medical and cosmetic conditions of the skin, hair, veins, mucous 

membranes and adjacent tissues by various surgical reconstructive, cosmetic and 

non-surgical methods. The purpose of surgical skincare is to repair and/or improve 

the functionality and cosmetic appearance of the skin tissues. 

Description 
Aesthetic medicine is an inclusive term for specialties that focus on improving 

cosmetic appearance through the treatment of conditions including skin scarfing, 

scurvy and micropigmentation.  

The necessary steps to take when going through surgical Skincare.  

Most often, my patients are amaze on the processes and procedures available for 

Surgical Skincare. There are many options when it comes to Surgical Skincare. 

Getting back to your natural self, I would advise my patients to eat healthy food 

groups produce and keep to a healthy life style. Here are a list of food groups 

which would aid in rejuvenating your skin cells and makeup products to give you a 

brilliant, glamourous and luscious looks. 

Diagnosis / 

Observation 

Recommended 

Food Group 

Recommended 

Food Product 

 
Skin Scurvy Fats and Oils Sardine, Butter, Juice, 

Water, Chocolate 

products 

Stunt Growth Proteins and 

Carbohydrates 

Fish, Poultry, Meats, 

Tuber Foods 

Un-Relax Small amounts of 

Carbohydrates  

Potatoes, Corn, Nuts, 

Drinks, Ice cream 

Lack of Sleep Small amount of Protein 

+ Carbohydrates + 

Potatoes, Corn, Nuts, 

Hormel Sausages, 
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Drinks and at most 4 

hours of sleep 

Salmon, Drinks, Ice 

cream  

Varicose Veins Vegetables and Fruits Water, Apricots, Melons, 

Fresh and Can Fruits, 

Salmon Fish 

Allergies  Fats and Chips Oils, Nuts, Chips, 

Lettuce, Drinks, Sardine 

Thin Skin Proteins, Carbohydrates, 

Iron and Calcium 

Pork products, Peas, 

Potatoes, Plantains, Dairy 

products, Fish 
 

The Food Pyramid can be used as a guide to determine the type of balance meals 

to your patients while they combat certain weight losses or unwanted skin changes.  

Other products demand surgical procedures on the skin leading to therapeutic 

management which last for a month before you can start applying makeup 

products. These procedures are performed at the doctors’ office during an 

outpatient visit and depending on the patient’s needs, regular follow up are always 

necessary. 

Professionals are advice not to administer these products to students, especially 

those who are studying away from their home city. Medically, I would advise this 

groups of individuals to refer to the food groups listed above. 

In other cases, others have found some of surgical skincare cosmetics products sold 

in department stores to be helpful when the complete set of skin peels (Surgical) 

goes alongside with the recommended series of product routine to use at 

appropriate moments. Most often, its’ nice to couple perfumed or cologne products 

to keep a healthy and attractive smell. These products should be used in a minimal 

to avoid causing nuisance to others who may be sensitive. Although, the world is 

full of mixtures of oxygen, oxides, and other gases, we should all keep in mind that 

there isn’t any perfect atmosphere without different mixtures of air and different 

gases we inhale every blessed day of our life. 

These oxidize air, may generally smell, what they are produce from around their 

environment, which ranges from restaurant foods, flowering products, natural 

plants, outdoor sprinkling systems and perfumes. Long and deep breadth are 

essential during intervals and eatable fruits and vegetables, crackers will definitely 

keep you on your feet.  
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Chapter 2 

Varicose Veins 

Definition 

Varicose veins are dilated, tortuous, elongated superficial veins that are usually seen in the legs. 

Description 

Varicose veins, also called varicosities, are seen most often in the legs, although they can be foun

d in other parts of the body. Mostoften, they appear as lumpy, winding vessels just below the surf

ace of the skin. There are three types of veins, superficial veins that arejust beneath the surface of

 the skin, deep veins that are large blood vessels found deep inside muscles, and perforator veins 

that connectthe superficial veins to the deep veins. The superficial veins are the blood vessels mo

st often affected by varicose veins and are theveins seen by eye when the varicose condition has 

developed. 

The inside wall of veins have valves that open and close in response to the blood flow. When the 

left ventricle of the heart pushes bloodout into the aorta, it produces the high pressure pulse of th

e heartbeat and pushes blood throughout the body. Between heartbeats, thereis a period of low bl

ood pressure. During the low pressure period, blood in the veins is affected by gravity and wants 

to flow downward.The valves in the veins prevent this from happening. Varicose veins start whe

n one or more valves fail to close. The blood pressure inthat section of vein increases, causing ad

ditional valves to fail. This allows blood to pool and stretch the veins, further weakening thewall

s of the veins. The walls of the affected veins lose their elasticity in response to increased blood 

pressure. As the vessels weaken, 

more and more valves are unable to close properly. The veins become larger and wider over time

and begin to appear as lumpy, windingchains underneath the skin. Varicose veins can develop in 

the deep veins also. Varicose veins in the superficial veins are called primaryvaricosities, while v

aricose veins in the deep veins are called secondary varicosities.          

What are bulging veins? 

Bulging of the veins is a symptom that commonly occurs in different conditions, such as 

thrombophlebitis, pregnancy, older age, and congenitally defective valves in the veins. Varicose 

veins are dilated, often distorted, and swollen veins that may be painful. Varicose veins are most 

frequently seen in the legs. 

Veins have valves that act as one-way flaps to prevent blood from flowing backward as it moves up 

the legs. Bulging of the veins results when the valves do not function properly, allowing the blood to 

pool and enlarge the vein. It may occur in conditions affecting the vein itself or in association with 
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more generalized conditions, such as pregnancy and aging. Inflammation and swelling of a vein 

(thrombophlebitis) is a common cause of bulging veins. Other common causes include lack of 

movement and obesity. Obstructions to the flow of blood in the veins can also cause bulging. 

Pregnancy can lead to bulging veins in some women. Pregnancy increases the volume of blood 

within the body but decreases the flow of blood from the legs to the pelvis. The decreased blood flow 

from the legs can result in bulging veins in the legs. Bulging veins may worsen during late 

pregnancy, when the uterus exerts greater pressure on the veins in the legs. 

Advancing age can also cause bulging veins. The aging process can cause veins to weaken and 

lose elasticity, and they become unable to effectively push the blood back toward the heart. As blood 

pools in the veins, they become enlarged and bulge. 

In some cases, bulging of the veins can be a symptom of a serious condition. Seek prompt medical 

care if you experience bulging veins along with skin ulcers or sudden swelling in the area of the 

bulging veins. These are symptoms of peripheral vascular disease and blood clots. In addition, if 

your bulging veins are persistent or cause you concern, seek prompt medical care. 

 

  



Page | 23  
 

What other symptoms might occur with bulging veins? 

Bulging veins may accompany other symptoms, which vary depending on the underlying disease, 

disorder or condition. Symptoms that frequently affect the veins may also involve other body 

systems. 

Leg symptoms that may occur along with bulging veins 

Bulging veins may accompany other symptoms affecting the legs including: 

 Aching pain that may get worse after sitting or standing for a long time 

 Darkening of the skin 

 Feeling of heaviness in legs 

 Rash that is itchy or irritated 

 Swelling 

 Throbbing or cramping 

Other symptoms that may occur along with bulging veins 

Bulging veins may accompany symptoms related to other body systems including: 

 Symptoms of diabetes, such as damage to blood vessels, skin ulcers near the ankle, and slow-

healing wounds 

 Symptoms of obesity, such as increased weight and inactivity 

 Symptoms of pregnancy, such as increased weight, increased blood volume, and pressure in 

abdomen 

 Symptoms of thrombophlebitis, such as inflammation, pain, and redness or warmth of the skin in 

the affected area 

Symptoms that might indicate a serious condition 

In some cases, bulging veins may occur with other symptoms that might indicate a serious condition 

that should be immediately evaluated in an emergency setting. Seek immediate medical care (call 

911) if you, or someone you are with, have bulging veins along with other serious symptoms 

including: 

 Bleeding from injury to the vein 

 Feeling of pulling or pain in the leg 

 Redness, warmth or swelling in the leg 
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 Skin on the ankle or calf thickening and changing color 

 Sores or skin ulcers on the leg or ankle 

What causes bulging veins? 

Bulging veins usually result from weak or damaged valves in the veins. The heart pumps blood that 

supplies oxygen and nutrients to the whole body through the arteries. Veins then carry the blood 

from the body back to the heart. As leg muscles contract, they push blood back to the heart from the 

lower body against the flow of gravity. Veins have valves that act as one-way flaps to prevent blood 

from flowing backward as it moves up the legs. If the valves become weak, blood can leak back into 

the veins and collect there, making the veins bigger and bulging. 

Causes of bulging veins 

Bulging veins can be caused by different conditions. Although rare, tumors and infections may exert 

pressure on the veins in a localized area, resulting in bulging and congestion of the veins. Causes of 

bulging veins include: 

 Abdominal tumor or mass 

 Aging 

 Blood clot 

 Inactivity 

 Pregnancy 

 Structural abnormality of valves in the veins 

 Swelling 

 Thrombophlebitis 

Serious or life-threatening causes of bulging veins 

In some cases, bulging veins may be a symptom of a serious or life-threatening condition that should 

be immediately evaluated in an emergency setting. These include: 

 Blood clot 

 Infection 

 Tumor 
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Questions for diagnosing the cause of bulging veins 

To diagnose your condition, your doctor or licensed health care practitioner will ask you several 

questions related to your bulging veins including: 

 How long have you had bulging veins? 

 Did you experience an injury to the area where you have bulging veins? 

 Do you have any other symptoms? 

 What medications are you taking? 

What are the potential complications of bulging veins? 

Because bulging veins can be caused by serious diseases, failure to seek treatment can result in 

complications and permanent damage. Once the underlying cause is diagnosed, it is important for 

you to follow the treatment plan you and your health care professional design specifically for you to 

reduce the risk of potential complications including: 

 Blood clots 

 Skin ulcerations near bulging veins 

 Swelling and pain 

 

Varicose Veins 

DRG Category: 263 

Mean LOS: 6 days 

Description: SURGICAL: Vein Ligation and Stripping 

DRG Category: 299 
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Mean LOS: 5.8 days 

Description: MEDICAL: Peripheral Vascular Disorders With Major CC 

Varicose veins (varicosities) are the visible manifestations of abnormally dilated, tortuous veins. They occ

ur most often in the lowerextremities but can appear anywhere in the body. Primary varicosities are cause

d by incompetent valves in the superficial saphenous veins,whereas secondary varicosities are the result 

of impaired blood flow in the deep veins. Primary varicosities tend to occur in both legs,whereas secondar

y varicosities usually occur in only one leg. 

In a ladderlike fashion, perforator veins connect the deep vein and the superficial vein systems, promoting

 drainage of the lower extremities.Blood can be shunted from one system to the other in the event of eithe

r system’s being compressed. Incompetence in one system can leadto varicosities. Varicose veins are co

nsidered a chronic disease and, along with valvular incompetence, can progress to chronic venousinsuffic

iency (CVI). 

Causes 

Primary varicose veins occur because of incompetent venous valves that result in venous hypertension. T

hey occur most commonly at thesaphenofemoral junction. Several factors cause increased venous press

ure and venous stasis that result in dilation and stretching of thevessel wall. Increased venous pressure r

esults from being erect, which shifts the full weight of the venous column of blood to the legs.Prolonged st

anding increases venous pressure because leg muscle use is less; therefore, blood return to the heart is 

decreased. Secondaryvaricose veins result from deep venous thrombosis and its sequelae or congenital 

anatomical abnormalities. 

Heavy lifting, genetic factors, obesity, thrombophlebitis, pregnancy, trauma, abdominal tumors, congenital

 or acquired arteriovenous fistulae,and congenital venous malformations are among the causes of varicos

e veins. Chronic liver diseases such as cirrhosis can causevaricosities in the rectum, abdomen, and esop

hagus. 

Genetic considerations 

Genetic transmission of varicose veins has been reported since the 1950s with various modes of transmis

sion suggested. Several loci havebeen identified through linkage analysis (FOXC2, LIPH), and candidate 

genes are being further investigated. Disruption of production of thegene coding for vascular endothelial g

rowth factor (VEGF) is one implicated mechanism. Family history accounts for an estimated 50% ofthe ris

k of disease. 

Gender, ethnic/racial, and life span considerations 

About 15% to 20% of all adults in the United States have varicose veins. Prevalence increases with age, 

peaking in the 50s and 60s anddecreasing dramatically after age 70. Varicose veins are more common in

 women; in the population over age 30, four times as many womenas men are affected. There are no kno

wn ethnic or racial considerations. 
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Global health considerations 

Varicose veins affect an estimated one in five persons in the world. The prevalence of venous disease an

d varicose veins is higher indeveloped than in developing nations, likely due to alterations in lifestyle, nutri

tion, body mass index, and physical activity. 

Assessment 

History 

Elicit a history of symptoms, paying particular attention to pain and discomfort, changes in appearance of 

vessels and skin, and complaintsof a sensation of fullness of the lower extremities. Ask the patient to des

cribe the amount of time each day spent standing. Take anoccupational history with particular attention to

 those jobs that require long hours of walking or standing. Question the patient about lifetimeweight chang

es, such as changes during pregnancy and sustained periods of being overweight. Ask the patient if there

 is a personal or familyhistory of heart disease, obesity, or varicose veins. 

Physical examination 

Superficial veins can be inspected for distension and prominence as well as accompanying symptom

s such as ulceration, swelling, 

blanching, and a sense of fullness of the legs. The number, severity, and type of varicosities determin

e the symptoms experienced by theindividual. With the patient standing, examine the legs from the groin t

o the foot in good lighting. Inspect the ankles, measure the calves fordifferences, and assess for edema. 

Time of examination is a factor because secondary varicosities are more symptomatic earlier in the day.P

alpate both legs for dilated, bulbous, or corkscrew vessels. Patients may complain of heaviness, aching, e

dema, muscle cramps, increasedfatigue of lower leg muscles, and itching. Severity of discomfort may be 

difficult to assess and is unrelated to the size of the varicosity. 

Psychosocial 

The patient with varicose veins has usually been dealing with a progressively worsening condition. Asses

s the patient for any problems withbody image because of the changed appearance of skin surface that is

 caused by varicose veins. Question the patient to determine possiblelifestyle adjustments to decrease sy

mptoms. The patient may need job counseling or occupational retraining. 

Diagnostic highlights 

General Comments: Incompetency of the deep and superficial veins can be diagnosed by several tests. 

Test Normal Result 
Abnormality With 

Condition 
Explanation 

Duplex 

ultrasound (

most 

commonly   

used 

diagnostic    

tool) 

Normal Doppler venous si

gnal with 

spontaneous respirations;  

no  evidence of occlusion 

Reversal of blood flo

w is noted 

as a result of  incom

petent 

valves in varicose       

veins 

Detects moving red blood cells,  thus 

demonstrating venous patency 
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Trendelenbu

rg’s test 

Veins fill from below in ab

out 30 sec after 

the tourniquet is in place a

nd the clientstands; no   fu

rther blood fills the veinsfr

om above after the tourniq

uet is released 

Additional blood flow

s into thevein from a

bove, indicating aval

ve is incompetent an

d has 

allowed a  backflow 

of blood 

Detects abnormal filling time andincomp

etent valves; veins normally fill frombelo

w; if the vein fills from above, theincomp

etent valve is allowing blood to flowback

ward 

Venous 

plethysmogr

aphy(cuff pr

essure test) 

Patent venous system wit

hout evidence of 

thrombosis or occlusion 

Venous obstruction 
Measures the volume of an extremity; r

ulesout a deep vein thrombosis 

Magnetic 

resonance 

venography 

and 

magnetic 

resonance 

imaging 

Normal blood flow without 

evidence of occlusion 

Reversal of blood flo

w noted 
Examines blood flow in extremities 

Venography 
No evidence of obstructio

n 

Abnormal venous flo

w seen 

X-

ray study designed to locate thrombi in 

lower extremities 

Other Tests: Contrast venography and color-flow duplex ultrasonography 

Primary nursing diagnosis 

Diagnosis 

Altered tissue perfusion (peripheral) related to increased venous pressure and obstruction 

Outcomes 

Tissue perfusion: Peripheral 

Interventions 

Circulatory care; Positioning; Pain management 

Planning and implementation 

Collaborative 

MEDICAL.  

Treatment for varicose veins is aimed at improving blood flow, reducing injury, and reducing venous press

ure. Pharmacologictreatment is not indicated for varicose veins. To give support and promote venous retu

rn, physicians recommend wearing elastic stockings. Ifthe varicosities are moderately severe, the physicia
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n may recommend antiembolism stockings or elastic bandages or, in severe cases, custom-fitted heavy-

weight stockings with graduated pressure. When obesity is a factor, the patient is placed on a weight-

loss regimen.Experts also recommend that the patient stop smoking to prevent vasoconstriction of the ve

ssels. 

A nonsurgical treatment is the use of sclerotherapy for varicose and spider veins. Sclerotherapy is palliati

ve, not curative, and is often donefor cosmetic reasons after surgical intervention. A sclerosing agent, suc

h as sodium tetradecyl sulfate (Sotradecol), hypertonic saline, aethoxysclerol, or hyperosmolar salt-

sugar solution, is injected into the vein, followed by a compression bandage for a period of time. 

SURGICAL.  

A surgical approach to varicose veins is vein ligation (tying off) or stripping (removal) of the incompetent v

eins. Removal of thevein is performed through multiple short incisions from the ankle to the groin. A comp

ression dressing is applied after surgery and ismaintained for 3 to 5 days. Patients are encouraged to wal

k immediately postoperatively. Elevate the foot of the bed 6 to 9 inches to keepthe leg above the heart wh

en the postoperative client is in bed. 

Pharmacologic highlights 

No medications are generally used to treat varicose veins, except for analgesics following surgery. 

Independent 

Nursing interventions are aimed at educating the patient to decrease venous stasis, promote venous retur

n, and prevent tissue injury. Toprevent vein distention by compression of superficial veins, teach the patie

nt to apply elastic support stockings before standing and to avoidlong periods of standing. The patient sho

uld be encouraged to engage in an exercise program of walking to strengthen leg muscles. Teachthe pati

ent to avoid crossing the legs when sitting and to elevate the legs when sitting or lying down. The patient 

should be taught to observethe skin when removing stockings to check for signs of irritation, edema, decr

eased nerve sensation, and discoloration. Preventive measuresare similar to those for a patient with thro

mbophlebitis. 

For patients who have had sclerotherapy, teaching should focus on activity restrictions. The patient shoul

d learn to avoid heavy lifting. Teachthe patient to wait 24 to 48 hours after the procedure before showerin

g and to avoid tub baths. Teach the patient to wear supportive stockingsas ordered. Prepare the patient b

y advising him or her to expect ecchymosis and some scarring, which will fade in several weeks. Cautiont

he patient that some residual brown staining may remain at the injection sites. Inform the patient that the 

sclerotherapy may need to berepeated in other areas. 

Evidence-Based Practice and Health Policy 

Karathanos, C., Sfyroeras, G., Drakou, A., Roussas, N., Exarchou, M., Kyriakou, D., & Giannoukas, A.D. (

2012). Superficial vein thrombosisin patients with varicose veins: role of thrombophilia factors, age and bo

dy mass. European Journal of Vascular and Endovascular Surgery,43(3), 355–358. 

 In a study among 230 patients with varicose veins, 55.7% experienced a superficial vein thrombosis (SVT

). 
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 Patients older than 60 were 3.56 times more likely to have experienced SVT than patients younger than 6

0 (95% CI, 1.9 to 6.68; p <0.001). 

 Obese patients were 3.3 times more likely to have experienced SVT than patients of normal weight (95% 

CI, 1.53 to 7.22; p = 0.002). 

Documentation guidelines 

 Physical assessment of both extremities: Presence of edema, pain, discoloration 

 Reaction to the medications used for sclerotherapy and pain management 

 Tolerance to activity and exercise 

Discharge and home healthcare guidelines 

PREVENTION.  

To prevent worsening of varicosities, teach the patient to avoid prolonged standing in one place, to avoid 

sitting with the legscrossed, to elevate the legs frequently during the day, to wear support stockings as or

dered, and to drink 2 to 3 L of fluid daily. The patientshould wear shoes that fit comfortably and are not to

o tight. 

MEDICATIONS.  

Teach the patient the purpose, dosage, route, and side effects of any medications ordered. 

COMPLICATIONS.  

Teach the patient to recognize and observe daily for signs of thrombophlebitis, which include redness, loc

al swelling, 

warmth, discoloration (not related to surgery area), and back pain on bending. Teach the patient which si

gns to report to the physician. 

POSTOPERATIVE COMPLICATIONS.  

Teach the patient to report any signs of infection, such as redness at incision sites or injection sites, 

severe pain, purulent drainage, fever, or swelling. 

 

  



Page | 31  
 

Chapter 3 
Neuromodulation 

Neuromodulation includes treatments that involve stimulation or administration of medications 

directly to the body’s nervous system for therapeutic purposes. The target cells for stimulation 

include nerves in the central and peripheral nervous systems, the autonomic nervous system, and 

the deep cell nuclei of the brain, resulting in modulation of their activity. Neuromodulation 

includes several modalities, and is a cross-disciplinary approach to pain control and neurologic 

dysfunction. Neuromodulation can be used to treat movement disorders, spasticity, and epilepsy, 

as well as pain syndromes. 

Devices are implanted which can either include drug delivery pumps or neural stimulators. The 

most common type is spinal cord stimulation, which is used for back or lower extremity pain. 

“Dr. Valerie Apricot releases new easy and comfortable methods to address Neuromodulation 

after reviewing and practicing numerous cases involving Spinal pains. She acknowledges the 

differences involve but insist on the Excitement and Happiness Therapy. This also includes 

regular defined exercises for a period of 3 to 6 months.  

Patients who have gone through this therapy usually are able to continue regular duties with 3 

weeks of rest and off their regular duties.”  

Spinal Cord Stimulation 

Spinal cord stimulation (SCS) involves electrical stimulation of the spinal cord to interrupt pain 

signals from the spinal cord to the brain, and to trade a painful sensation with a more pleasant 

tingling sensation. The technology has been present since the 1960s and in the past decade has 

become highly effective in the treatment of pain. A device consisting of electrical leads, 

implanted battery, and a remote programmer, delivers electrical current in therapeutic doses to 

the spinal cord, for relief of neuropathic pain. It can be thought of as a pacemaker for the spine, 

and can often lead to pain relief with less pain medication. The main advantage lies in the ability 

to treat pain without relying on medications, therefore limiting side effects. The other great 

advantage of spinal cord stimulation is in the ability to trial the system, with temporary external 

leads and battery, allowing for determining pain relief with permanent consequences. 

It is a proven safe and effective therapeutic approach for managing chronic pain of the neck, 

back, arms and legs, often after spine surgery, or for other neuropathic conditions. Advances are 

also being made in the treatment of pelvic pain, non-cardiac chest/angina pain, and chronic 

abdominal pain not due to inflammatory bowel disease. Finally, studies are showing improved 

blood flow following spinal cord stimulation for patients with peripheral vascular disease. 

Unlike most interventional therapies, spinal cord stimulators can be placed on a trial basis, 

allowing you to simulate with pain relief would be like in your own home for 5-7 days with the 
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use of temporary stimulator. This is often how most patients who qualify for the procedure 

determine whether to undergo the permanent implantation. 

Benefits of SCS may include: 

 Significant and sustained reduction in back and extremity pain 
 Improved ability to function and participate in activities of daily living 
 Less oral pain medications 
 Reversible and nondestructive, since the therapy can be turned off or surgically removed 
 Ability to adjust the therapy based on pain level 
 With improvements in a person’s pain, the potential ability to participate in other forms of 

therapy to better help manage the pain 

Deep Brain and Cortical Stimulation 

Another type of neuromodulator uses deep brain stimulation, delivering electrical current to the 

deep nuclei of the brain, to treat diseases that include Parkinson’s and other movement disorders. 

Deep brain stimulation is currently utilized as a cutting edge treatment for epilepsy. 

Cortical stimulation is used frequently in the treatment of epilepsy, and is also used to treat 

various types of pain syndromes, including neuropathic pain. Peripheral nerve stimulation, also 

used to treat epilepsy, is now being used to treat neuropathic neck pain and regions of local pain. 

Intrathecal Drug Delivery 

Drug delivery devices, the second class of neuromodulator treatments, include implantable 

pumps, which are able to deliver pain medication to a specific target, thus allowing a lower 

dosage and decreased systemic side effects. Intrathecal implants are pumps, which store and 

deliver medication through a catheter into the intrathecal space around the spinal cord. Before 

implanting an intrathecal pump, a trial intrathecal injection is performed to test the efficacy of 

the medication, which might be an opioid like morphine, or a muscle relaxant such as baclofen. 

Intractable pain from cancer and other neuropathic conditions may often only receive limited 

relief with standard medication therapy. This may be due to medication side effects caused by 

the nature of the drug or opioid, or the limitation of higher doses causing sedation, nausea, and 

vomiting. To provide equivalent effects on pain, roughly 300mg of morphine would need to be 

given for 1mg of Intrathecal morphine. 

An improvement in pain with a reduction in dose can be achieved through an intrathecal drug 

delivery pump, which provides medication directly from a pump implanted under the skin in 

your abdominal area, to the spinal fluid. This medication can last on average about 2-3 months, 

and can be refilled easily in the pain clinic. 

A pump can help lessen chronic pain caused by: 

 Failed back surgery syndrome: failure of one or more surgeries to control persistent leg pain 
(sciatica), but not technical failure of the original procedure. 
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 Cancer pain: constant pain caused by tumors compressing the spinal nerves, or scarring from 
previous radiation therapy. 

 Complex Regional Pain Syndrome a progressive disease of the nervous system in which patients 
feel constant chronic burning pain. 

 Peripheral neuropathy 

A pump can help lessen spasticity (muscle rigidity and spasms that make movement of the arms 

and legs difficult) caused by: 

 Cerebral palsy: a nervous disorder that impairs control of body movement. 
 Multiple sclerosis: a disorder of the brain and spinal cord caused by damage to the outer layer 

(myelin) of nerve cells. 
 Stroke: damage to the brain from lack of oxygen; due to an interruption of the blood supply. 
 Brain injury  
 Spinal cord injury 

Transcutaneous electrical nerve stimulation is a non-invasive and drug free method of pain 

control, using a device with electrodes attached to the skin. There is some evidence that there is a 

benefit to TENS in reduction of chronic musculoskeletal pain, and may be useful in diabetic 

neuropathy. There is evidence to support the claim that TENS modulates or suppresses pain 

signals is the brain. 

Electrical muscle stimulation is another form of neuromodulation, which has been thoroughly 

researched and is widely accepted in the rehabilitation field for pain management, treatment of 

neuromuscular dysfunction, tissue repair, improvement of joint range mobility, blood flow, and 

absorption of edema. 

Treatments at Weill Cornell Pain Medicine 

Our neuromodulation team, which includes specialized physicians and researchers from the Pain 

Medicine and Neurosurgery departments, is one of the largest and busiest in New York City. 

We currently perform deep brain stimulation for treatment of Parkinson’s disease, essential 

tremor, dystonia, and refractory complex regional pain syndrome. 

We also perform spinal cord stimulation for treating patients with failed back syndrome, 

radicular pain syndrome, post-laminectomy pain, peripheral neuropathy and complex regional 

pain syndrome. 

Furthermore, advance intrathecal delivery systems are implanted for relief from cancer and 

neuropathic pain, and in the treatment of spasticity. 

Currently, several research endeavors are underway to develop future neuromodulation 

procedures and applications. Our experts are hopeful that neuromodulation will continue to help 

bring relief, hope and increased function to patients with a variety of debilitating diseases and 

conditions. 



Page | 34  
 

Neurologic Exam 

Definition 

A neurological examination is an essential component of a comprehensive physical 

examination. It is a systematic examination that surveys the functioning of nerves delivering 

sensory information to the brain and caring motor commands (Peripheral nervous system) and 

impulses back to the brain for processing and coordinating (Central nervous system). 

Purpose 

A careful neurological evaluation can help to determine the cause of impairment since a clinician 

can begin localizing the problem. Symptoms that occur unexpectedly suggest a blood vessel or 

seizure problem. Those that are not so sudden suggest a possible tumor. Symptoms that have a 

waning course with recurrences and worsen over time suggest a disease that destroys nerve cells. 

Others that are chronic and progressive indicate a degenerative disorder. In cases of trauma, 

symptoms may be evident upon inspection and causes may be explained by third party witnesses. 

Some patients may require extensive neurological screening examination (NSE) and/or 

neurological examination (NE) to determine the cause. The NH will assist the clinician to 

diagnose illnesses such as seizure disorders, narcolepsy, migraine disorders, dizziness, and 

dementia. 

Description 

A neurological screening is an essential component of every comprehensive physical 

examination. In cases of neurological trauma, disease, or psychological disorders patients are 

usually given a very in-depth neurological examination. The examination is best performed in a 

systematic manner, which means that there is a recommended order for procedures. 

Neurological screening examination  

The NSE is basic procedure especially in patients who have a general neurological complaint or 

symptoms. The NSE consists of six areas of assessment: 

 mental status: assessing normal orientation to time, place, space, and speech 
 cranial nerves: checking the eyes with a special light source (ophthalmoscope), and also 

assessment of facial muscles strength and functioning 
 motor: checking for tone, drift, heal, and toe and walking 
 sensory: cold and vibration tests 
 coordination: observing the patient walk and finger to nose testing 
 reflexes: using a special instrument the clinician taps an area above a nerve to emit a reflex 

(usually movement of muscle groups) 
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Neurological examination  

The NE should be performed on a patient suspected of having neurological trauma, neurological, 

or psychological diseases. The NE is performed in a systematic and comprehensive manner. The 

NE consists of several comprehensive and in-depth assessments of mental status, cranial nerves, 

motor examination, reflexes, sensory examination, and posture and walking (gait) analysis. 

MENTAL STATUS EXAMINATION (MSE). There are two types of MSE, informal and 

formal. The informal MSE is usually done when clinicians are obtaining historical information 

from a patient. The formal MSE is performed in a patient suspected of a neurological problem. 

The patient is commonly asked his/her name, the location, the day, and date. Retentive memory 

capability and immediate recall can be assessed by determining the number of digits that can be 

repeated in sequence. Recent memory is typically examined by testing recall potential of a series 

of objects after defined times, usually within five and 15 minutes. Remote memory can be 

assessed by asking the patient to review in a coherent and chronological fashion, his or her 

illness or personal life events that the patient feels comfortable talking about. Patient recall of 

common historical or current events can be utilized to assess general knowledge. Higher 

functioning (referring to brain processing capabilities) can be assessed by spontaneous speech, 

repetition, reading, naming, writing, and comprehension. The patient may be asked to perform 

further tasks such as identification of fingers, whistling, saluting, brushing teeth motions, 

combing hair, drawing, and tracing figures. These procedures will assess the intactness of what is 

called dominant (left-sided brain) functioning or higher cortical function referring to the portion 

of the brain that regulates these activities. 

The MSE is particularly important in the specialty of psychotherapy. Psychotherapists 

recommend an in-depth MSE to all patients with possible organic (referring to the body) or 

psychotic disorders. This examination is also performed in a systematic and orderly manner. It is 

divided into several categories: 

 Appearance: This assessment determines the patient's presentation, i.e., how the patient looks 
(clothes posture, grooming, and alertness). 

 Behavior: This assesses the patient's motor (movements) activity such as walking, gestures, 
muscular twitching, and impulse control. 

 Speech: the patient's speech can be examined concerning volume, rate of speech and 
coherence. Patients who exhibit latent or delayed speech can indicate depression, while a rapid 
or pressured speech may suggest possible mania or anxiety.  

 Mood and affect: Normal mood is term euthymia. There is variation in mood presentations and 
patients may display a flat, labile, blunted, constructed or inappropriate mood. The patient can 
also be euphoric (elevated) or dysphoric (on the down side). 

 Thought processes and content: This category is typically assessed by determining word usage 
(can indicate brain disease), thought stream (whether thoughts are slow, restricted, blocked, or 
overabundant), continuity of thought (referring to associations among ideas), and content of 
thought (delusional thoughts). 

 Perception: This assessment examines the patient's ability to hear, see, touch, taste, and smell. 
Certain psychological states may cause hearing and visual hallucinations. Impairments of smell 
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and touch are usually caused by medical (organic) causes or as side effects from certain 
medications. 

 Attention and concentration: This clinician assesses the patient's ability to focus on a specific 
task or activity. Abnormalities in attention and concentration can indicate problems related to 
anxiety or hallucinations. 

 Orientation: The patient is examined for orientation to time, place, and identification of self 
(asking the patient his/her name). Disturbances in orientation can be due to a medical condition 
(other than psychological), substance abuse, or as a side effect of certain medications such as 
those used to treat depression, anxiety or psychosis (since these medications usually have a 
sedative affect). 

 Memory: Patients are examined for remote, recent, and immediate memory capabilities. 
Remote and recent memory can be assessed by the patient's ability to recall historical and 
current events. Immediate memory can be tested by naming three objects and asking the 
patient to repeat the named objects immediately, then after five and 15 minute intervals. 

 Judgment: This category evaluates the patient's ability to exercise appropriate judgment. It also 
determines whether the patient has an understanding of consequences associated with their 
actions. 

 Intelligence and information: The only precise measurement for this category can be obtained 
by administering specialized intelligence tests, However a preliminary assessment of intelligence 
can be made based on the patient's fund of information, general knowledge, awareness of 
current events, and the ability for abstract thinking (thinking of unique concepts). 

 Insight: Insight in the MSE pertains to the patient's awareness of their problem that prompted 
them to seek professional examination. Insight concerning the present illness can range from 
denial to fleeting admission of current illness. 

CRANIAL NERVES (CN). Cranial nerves are specialized nerves that originate in the brain and 

connect to specialized structures such as the nose, eyes, muscles in the face, scalp, ear, and 

tongue. 

 CNI: This nerve checks for visual capabilities. Patients are usually given the Snellen Chart (a chart 
with rows of large and small letters). Patients read letters with one eye at a time. 

 CN III, IV, and VI: These nerves examine the pupillary (the circular center structure of the eye 
that light rays enter) reaction. The pupils get smaller, normally when exposed to the light. The 
eyelids are also examined for drooping or retraction. The eyeball is also checked for 
abnormalities in movement. 

 CNV: The clinician can assess the muscles on both sides of the scalp muscles (the temporalis 
muscle). Additionally the jaw can be tested for motion resistance, opening, protrusion, and side-
to-side mobility. The cornea located is a transparent tissue covering the eyeball and could be 
tested for intactness by lightly brushing a wisp of cotton directly on the outside of the eye. 

 CNVII: Examination of CNVII assesses asymmetry of the face at rest and during spontaneous 
movements. The patient is asked to raise eyebrows, wrinkle forehead, close eyes, frown, smile, 
puff cheeks, purse lips, whistle, and contract chin muscles. Taste for the front and middle 
portions of the tongue can also be examined. 

 CNVIII: Testing for this CN deals with hearing. The clinician usually uses a special instrument 
called a tuning fork and tests for air conduction and structural problems which can occur inside 
the ear. 

 CN IX and X: These tests will evaluate certain structures in the mouth. The clinician will usually 
ask the patient to say "aah" and can detect abnormal positioning of certain structures such as 
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the palatel-uvula. The examiner will also assess the sensation capabilities of the pharynx, by 
stimulating the area with a wooden tongue depressor, causing a gag reflex. 

 CNXI: This nerve is usually examined by asking the patient to shrug shoulders (testing a muscle 
called the trapezius) and rotating the head to each side (testing a muscle called the 
sternocleidomastoid). These muscles are responsible for movement of the shoulders and neck. 
The test is usually done with resistance, meaning the examiner holds the area while the patient 
is asked to move. This is done to assess patient's strength in these areas. 

 CNXII: This nerve tests the bulk and power of the tongue. The examiner looks for tongue 
protrusion and/or abnormal movements. 

MOTOR EXAMINATION. The motor examination assesses the patient's muscle strength, 

tone, and shape. Muscles could be abnormally larger than expected (hypertrophy) or small due to 

tissues destruction (atrophy). It is important to assess if there is evidence of twitching or 

abnormal movements. Involuntary movements due to tics or myoclonus can be observed. 

Additionally, movements can be abnormal during maintained posture in neurological disorders 

such as Parkinson's disease. Muscle tone is usually tested by applying resistance to passive 

motion of a relaxed limb. Power is assessed for movements at each joint. Decreases or increases 

in muscle tone can help the examiner localize the affected area. 

REFLEXES. The patient's reflexes are tested by using a special instrument that looks like a little 

hammer. The clinician will tap the rubber triangular shaped end in several different areas in the 

arms, elbows, knees, ankles, and Achilles heal area. The clinician will ask the patient to relax 

and gently tap the area. If there is a difference in response from the left to right knee, then there 

may be an underlying problem that merits further evaluation. A difference in reflexes between 

the arms and legs usually indicates of a lesion involving the spinal cord. Depressed reflexes in 

only one limb, while the other limb demonstrates a normal response usually indicates a 

peripheral nerve lesion. 

SENSORY EXAMINATION. Although a very essential component of the NE, the sensory 

examination is the least informative and least exacting since it requires patient concentration and 

cooperation. Five primary sensory categories are assessed: vibration (using a tuning fork), joint 

position (examiner moves the limb side-to-side and in a downward position), light touch, 

pinprick, and temperature. Patients who have sensory abnormalities may have a lesion above the 

thalamus. Spinal cord lesions or disease can possibly be detected by pinprick and temperature 

assessment. 

COORDINATION. The patient is asked to repetitively touch his nose using his index finger 

and then to touch the clinician's outstretched finger. Coordination can also be assessed by asking 

the patient to alternate tapping the palm then the back of one hand on the thigh. For coordination 

in the lower extremities on legs, the patient lies on his or her back and is asked to slide the heel 

of each foot from the knee down the shin of the opposite leg and to raise the leg and touch the 

examiners index finger with the great toe. 

WALKING (GAIT). Normal walking is a complex process and requires usage of multiple 

systems such as power, coordination and sensation working together in a coordinated fashion. 

The examination of gait can detect a variety of disease states. Decreased arm swinging on one 

side is indicative of corticospinal tract disease. A stooped down posture and short-stepped gait 

http://www.encyclopedia.com/topic/Achilles.aspx
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may suggest Parkinson's syndrome. A high stepped, slapping gait may be the result of a 

peripheral nerve disease. 

Preparation 

The MSE is the first step in a continuous assessment to determine the diagnosis a 

psychotherapist should take a detailed medical history in the process of ruling out a general 

medical condition. If a general medical disease is suspected, referral is indicated to rule out this 

category. Once a medical condition has been fully excluded the therapist can then localize the 

components of an abnormal MSE to determine the underlying psychological disorder. Once this 

is determined treatment may include, but is not limited to therapy sessions and/or medication. 

For neurological diseases the clinician will use information gained from the NE for ordering 

further tests. These tests may include a complete blood analysis, liver function tests, kidney 

function tests, hormone tests, and a lumbar puncture to determine abnormalities in cerebrospinal 

fluid. In cases of trauma (car accident, sports injury) the NE is a quick and essential component 

of emergency assessment. One a diagnosis is determined emergency measures may include 

further tests and/or surgery. 

Aftercare 

Care is usually specific once the final diagnosis has been determined. In psychological cases the 

treatment may include therapy and/or medication. In causes of an acute insult such as stroke or 

trauma, the patient is usually admitted to the hospital for appropriate treatment. Some 

neurological diseases are chronic and require conservative (medical) treatment and frequent 

follow-up visits for monitoring and stability or progression of the disease state. The MSE and NE 

are good diagnostic tools. Further testing using advanced technological procedures is usually 

required for definitive diagnosis and initiation of disease-specific treatment. 

The outcome depends ultimately on the final diagnosis. Neurological diseases typically follow a 

chronic course. Situations that present as trauma may require surgical intervention and intensive 

care with an outcome usually proportional to extent of injuries. Psychological disorders may 

require long term (chronic) treatment and/or medication(s). Most neurological conditions require 

follow-up and periodic monitoring. 

Resources 

BOOKS  

Behrman, Richard E., et al, editors. Nelson Textbook of Pediatrics. 16th ed. W. B. Saunders 

Company, 2000. 

Goldman, Lee, et al. Cecil's Textbook of Medicine. 21st ed. W. B. Saunders Company, 2000. 
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KEY TERMS 

Corticospinal tract— A tract of nerve cells that carries motor commands from the brain to the 

spinal cord. 

Gait— Referring to walking motions. 

Reflex— A response, usually a movement, elicited by tapping on the nerve with a special 

hammer-like instrument. 

Thalamus— A part of the brain that filters incoming sensory information. 

Valerie Njee, M.D.; Ph.D. 
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Chapter 4 

Vein Treatment or Phlebitis 

Definition 

Thrombophlebitis is the inflammation of a vein, with blood clots forming inside the vein at the 

site of inflammation. Thrombophlebitis is also known as phlebitis, phlebothrombosis, and venous 

thrombosis. 

Description 

There are two aspects of thrombophlebitis, inflammation of a vein and blood clot formation. If 

the inflammation component is minor, the disease is usually called venous thrombosis or 

phlebothrombosis. Thrombophlebitis can occur in both deep veins and superficial veins, but most 

often occurs in the superficial veins of the extremities (legs and arms). Most cases occur in the 

legs. When thrombophlebitis occurs in a superficial vein, one that is near the surface of the skin 

and is visible to the eye, the disease is called superficial thrombophlebitis. Any form of injury to 

a blood vessel can result in thrombophlebitis. In the case of superficial thrombophlebitis, the 

blood clot usually attaches firmly to the wall of the affected blood vein. Since superficial veins 

do not have muscles that massage the veins and help the blood to circulate, blood clots in 

superficial veins tend to remain where they form and seldom break loose. When 

thrombophlebitis occurs in a deep vein, a vein that runs deep within muscle tissue, it is called 

deep venous thrombosis. Deep venous thrombosis presents the threat of producing blood clots 

that will break loose to form emboli. Emboli are clumps of cells that are carried by the 

circulation to other tissues where they can lodge and block the blood supply. Emboli typically 

come to rest in the lungs and cause tissue damage that can sometimes be serious or fatal. 

Causes & symptoms 

The main symptoms of phlebitis are tenderness and pain in the area of the affected vein. Redness 

and/or swelling may also be seen. In the case of deep venous thrombosis, there is more swelling 

than is caused by superficial thrombophlebitis, and the patient may experience muscle stiffness 

in the affected area. There are many causes of thrombophlebitis. The main causes can be grouped 

into three categories: injury to veins, increased blood clotting, and blood stasis. When blood 

veins are damaged, collagen in the vein wall is exposed. Platelets respond to collagen by 

initiating the clotting process. Damage to a vein can occur as a consequence of in-dwelling 

catheters, trauma, infection, Buerger's disease, or the injection of irritating substances. Increased 

tendency of the blood to clot can be caused by malignant tumors, genetic disorders, high-fat 

diets , and oral contraceptives. Stasis, in which the blood clots due to decreased blood flow in an 

area, can happen following surgery, as a consequence of varicose veins , as a complication of 

postpartum states, and following prolonged bed rest. In the case of prolonged bed rest, blood 

clots form because of inactivity, allowing blood to move sluggishly and stagnate (collect) in the 
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veins. Stasis can lead to blood clots. These clots (also called emboli) are sometimes released 

when the patient stands up and resumes activity. Emboli can present a problem if they lodge in 

vital organs. In the case of postpartum patients, a fever developing four to 10 days after delivery 

may indicate thrombophlebitis. It is also known that thrombophlebitis in some patients involves 

hereditary factors, including mutations of genes that control the amount of clotting factors in the 

blood. 

Questions have been raised in recent years as to whether frequent long-distance air travel 

increases the risk of thrombophlebitis in airline pilots and passengers. As of 2001, studies of the 

effects of long-distance flights on blood circulation in human test subjects have yielded 

conflicting results. 

Diagnosis 

In superficial thrombophlebitis, the location of the clot can sometimes be seen by the unaided 

eye. Blood clots are hard and can usually be detected by a physician using palpation (massage). 

Deep venous thrombosis requires specialized diagnostic instruments to detect the blood clot. 

Among the instruments a physician may use are ultrasound and x ray, coupled with dye injection 

(venogram). 

Treatment 

While patients have to rely on conventional medicine to resolve major blood clots in the veins, 

alternative therapies help prevent future blood clots and bring relief from pain due to superficial 

thrombophlebitis. 

Physical therapy 

Physical therapy helps prevent blood clots in patients who are temporary bed-ridden after a 

major surgery or accidents. Physical therapists help patients exercise their arms and legs while 

they are restricted in bed, use massage to stimulate muscles, and encourage them to regain their 

mobility as soon as possible. 

Nutritional therapy 

The following dietary changes may help prevent phlebitis and further vein damage: 

 Limit fat intake. Saturated and hydrogenated fats are associated with increased risk of 
thrombosis and poor blood circulation. 

 Eat a heart-healthy, high-fiber diet with emphasis on fruits, vegetables, grains, beans, nuts and 
seeds, and fish. 

 Eat lots of garlic, ginger , onions, and hot pepper. These spices have blood-thinning activity and 
prevent clot formation. 

 Increase consumption of cherries, blueberries, and blackberries. They contain chemicals called 
proanthocyanidins and anthocyanidins that help improve vein function and keep veins healthy. 
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 Take nutritional supplements. Supplements that help prevent blood clots and keep veins healthy 
include B-complex vitamins, especially folic acid (2,500 mg/day), vitamin B6 (25 mg/day) and 
vitamin B12 (2 mcg/day); vitamin C (500 - 3,000 mg/day) and vitamin E (800 - 1,200 IU). 

Herbal therapy 

Several herbs help keep veins healthy and strong and/or prevent blood clots. They include: 

 Butcher's broom (Ruscus aculeatus ) 
 Gingko biloba 
 Gotu Kola (Centella asiatica ) 
 Horse chestnut (Aesculus hippocastanum ) 
 Bromelain (a natural enzyme found in pineapple that inhibits clot formation therefore 

preventing thrombophlebitis). 

Allopathic treatment 

Superficial thrombophlebitis usually resolves without treatment. Application of heat or anti-

inflammatory drugs (aspirin or ibuprofen) can help relieve the pain. It can take from several days 

to several weeks for the clot to resolve and the symptoms to completely disappear. Rarely, 

anticoagulant drugs may be administered. 

Deep venous thrombosis is a serious condition. To prevent pulmonary embolism, anticoagulant 

drugs are given and the patient's limbs are elevated. The primary objective in treating deep 

venous thrombosis (DVT) is prevention of a pulmonary embolism. The patient usually is 

hospitalized during initial treatment. The prescribed anticoagulant drugs limit the ability of blood 

clots to grow and new clots to form. Sometimes, a drug that dissolves blood clots is 

administered. Recent advances in drug treatment of DVT include the use of low molecular 

weight heparin (LMWH), which is safer for use in pregnant women and also allows more 

patients with DVT to be treated on an outpatient basis. 

Surgery may be used to treat DVT if the affected vein is likely to present a long term threat of 

producing blood clots that will release emboli. The affected veins are either removed or tied off 

to prevent the release of the blood clots. Tying off superficial blood veins is an outpatient 

procedure that can be performed with local anesthesia. The patient is capable of immediately 

resuming normal activities. 

Expected results 

Superficial thrombophlebitis seldom progresses to a serious medical complication, although non-

lethal embolisms may be produced. Deep venous thrombosis may lead to embolism, especially 

pulmonary embolism. This is a serious consequence of deep venous thrombosis, and is 

sometimes fatal. 

Prevention 
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To prevent phlebitis, people should eat a high-fiber, heart-healthy diet and engage in regular 

physical exercises such as walking, bicycling, or running. If temporarily bedridden, they should 

stretch their arms and legs frequently and try to become mobile as soon as possible. 
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Chapter 5 

Liposuction 

Definition 

Liposuction, also known as lipoplasty or suction-assisted lipectomy, is cosmetic surgery 

performed to remove unwanted deposits of fat from under the skin. The surgeon sculpts and re-

contours a person's body by removing excess fat deposits that have been resistant to reduction by 

diet or exercise . The fat is permanently removed from under the skin with a suction device. 

Purpose 

Liposuction is intended to reduce and smooth the contours of the body and improve a person's 

appearance. Its goal is cosmetic improvement. It is the most commonly performed cosmetic 

procedure in the United States. 

Liposuction does not remove large quantities of fat and is not intended as a weight reduction 

technique. The average amount of fat removed is about a quart (liter). Although liposuction is 

not intended to remove cellulite (lumpy fat), some doctors believe that it improves the 

appearance of areas that contain cellulite, including thighs, hips, buttocks, abdomen, and chin. A 

new technique called liposhaving shows more promise at reducing cellulite. 

Demographics 

Liposuction is the most commonly performed cosmetic procedure in the United States. In 2002, 

there were 372,831 liposuction procedures performed in the United States, approximately 13% of 

all plastic surgical procedures. 

Description 

Most liposuction procedures are performed under local anesthesia (loss of sensation without loss 

of consciousness) by the tumescent, or wet, technique. In this technique, large volumes of very 

dilute local anesthetic (a substance that produces anesthesia) are injected under the person's skin, 

making the tissue swollen and firm. Epinephrine is added to the solution to reduce bleeding, 

which allows the removal of larger amounts of fat. 

The physician first numbs the skin with an injection of local anesthetic. After the skin is 

desensitized, the doctor makes a series of tiny incisions, usually 0.12–0.25 in (3–6 mm) in 

length. Flooding the area with a larger amount of local anesthetic, fat is then extracted with 

suction through a long, blunt hollow tube called a cannula. The doctor repeatedly pushes the 

http://www.encyclopedia.com/topic/United_States.aspx
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cannula through the fat layers in a radiating pattern creating tunnels, thus removing fat and 

recontouring the area. Large quantities of intravenous fluid (IV) are given during the procedure 

to replace lost body fluid. Blood transfusions might be necessary. 

Some newer modifications to the procedure include the use of a cutting cannula called a 

liposhaver and the use of ultrasound to help break up the fat deposits. The person is awake and 

comfortable during these procedures. 

The length of time required to perform the procedure varies with the amount of fat that is to be 

removed and the number of areas to be treated. Most operations take from 30 minutes up to two 

hours, but extensive procedures can take longer. The length of time required also varies with the 

manner in which the anesthetic is injected. 

The cost of liposuction can vary depending upon the standardized fees in the region of the 

country where it is performed, the extent of the area being treated, and the person performing the 

procedure. Generally, small areas such as the chin or knees can be done for as little as $500, 

while more extensive treatment such as when hips, thighs, and abdomen are done simultaneously 

can cost as much as $10,000. These procedures are cosmetic and are not covered by most 

insurance policies. 

Diagnosis/Preparation 

Liposuction is most successful when performed on persons who have firm, elastic skin and 

concentrated pockets of fat in areas that are characterized by cellulite. To get good results after 

fat removal, the skin must contract to conform to the new contours without sagging. Older 

persons have less elastic skin and, consequently, may not be good candidates for this procedure. 

People with generalized fat distribution, rather than localized pockets, are not good candidates. 

People with poor circulation or who have had recent surgery at the intended site of fat reduction 

are not good candidates. 

Candidates should be in good general health and free of heart or lung disease. 

The doctor will conduct a physical examination and may order blood work to determine clotting 

time and hemoglobin level for transfusions, in case the need should arise. The person may be 

placed on antibiotics immediately prior to surgery to ward off potential infection. 

Aftercare 

After the surgery, the person will need to wear a support garment continuously for two to three 

weeks. If ankles or calves were treated, support hose will need to be worn for up to six weeks. 

The support garments can be removed during bathing 24 hours after surgery. A drainage tube 

under the skin in the area of the procedure may be inserted to prevent fluid build-up. 
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Mild side effects can include a burning sensation at the site of the surgery for up to one month. 

The candidate should be prepared for swelling of the tissues below the site of the operation for 

up to six to eight weeks after surgery. Wearing the special elastic garments will help reduce this 

swelling and help to achieve the desired final results. 

The incisions involved in this procedure are tiny, but the surgeon may close them with metal 

stitches or staples. These will be removed the day after surgery. However, three out of eight 

doctors use no sutures, relying on dressings to cover the incisions. Minor bleeding or seepage 

through the incision site(s) is common after this procedure. Wearing the elastic bandage or 

support garment helps reduce fluid loss. 

Liposuction is virtually painless. However, for the first postoperative day, there may be some 

discomfort that will require light pain medication. Soreness or aching may persist for several 

days. A person can usually return to normal activity within a week. Postoperative bruising will 

go away within 10 to 14 days. Postoperative swelling begins to go down after a week. It may 

take three to six months for the final contour to be reached. 

Risks 

Liposuction under local anesthesia using the tumescent (wet) technique is exceptionally safe. 

Two recent large studies reached similar conclusions. One concluded that there were no serious 

complications or deaths with liposuction. The other study calculated the risk of any complication 

to be 1%. However, as with any surgery, there are some risks and serious complications. Death is 

possible, but extremely unlikely. 

The main hazards associated with liposuction surgery involve migration of a blood clot or fat 

globule to the heart, brain, or lungs. Such an event can cause a heart attack, stroke, or serious 

lung damage. However, this complication is exceedingly rare. The risk of blood clot formation is 

reduced by wearing a special girdle-like compression garment after the surgery, and with the 

resumption of normal mild activity soon after surgery. 

Remaining in bed increases the risk of clot formation, but not getting enough rest can also result 

in increased swelling of the surgical area. Such swelling is a result of excess fluid and blood 

accumulation, and generally comes from not wearing the compression garments. If necessary, 

this excess fluid can be drained off with a needle in the doctor's office. 

Infection is another complication, but this rarely occurs. If the physician is skilled and works in a 

sterile environment, infection should not be a concern. 

If too much fat is removed, the skin may peel in that area. Smokers are at increased risk for 

shedding skin because their circulation is impaired. Another and more serious hazard of 

removing too much fat is that the person may go into shock. Fat tissue has an abundant blood 

supply and removing too much of it at once can cause shock if the fluid is not replaced. 
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A rare complication is perforation, or puncture, of an organ. The procedure involves pushing a 

cannula vigorously through the fat layer. If the doctor pushes too hard or if the tissue gives way 

too easily under the force, the blunt hollow tube could possibly injure internal organs. 

Liposuction can damage superficial nerves. Some persons lose sensation in the area that has been 

suctioned, but most feeling usually returns with time. 

Normal results 

The loss of fat cells is permanent. The person should have smoother, more pleasing body 

contours without excessive bulges. However, if a person overeats, the remaining fat cells will 

grow in size. Although lost weight may be regained, the body should retain the new proportions 

and the suctioned area should remain proportionally smaller. 

Tiny scars about 0.25–0.5 in (6–12 mm) long at the site of incision are normal. The doctor 

usually makes the incisions in concealed places such as along skin folds, where the scars are not 

likely to show. 

In some instances, the skin may appear rippled, wavy, or baggy after surgery. Pigmentation spots 

may develop. The re-contoured area may be uneven. This unevenness is common, occurring in 

5–20% of the cases, and can be corrected with a second liposuction procedure that is less 

extensive than the first. 

Morbidity and mortality rates 

The morbidity rate from liposuction is under 1%. Mortality is exceedingly rare. 

Alternatives 

Some of the alternatives to liposuction include modifying diet to lose excess body fat, exercise, 

accepting one's body and appearance as it is, or using clothing or makeup to downplay or 

emphasize body or facial features. 

See also Breast reduction; Face lift; Plastic, cosmetic, and reconstructive surgery. 
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WHO PERFORMS THE PROCEDURE AND WHERE IS 

IT PERFORMED? 

 

Many liposuction surgeries are performed by plastic surgeons or by dermatologists. Any licensed 

physician may legally perform liposuction. Liposuction may be performed in a private 

professional office, an outpatient center, or in a hospital. 

QUESTIONS TO ASK THE DOCTOR 

 

 What will be the resulting appearance? 
 Is the surgeon board certified in plastic and reconstructive surgery? 
 How many liposuction procedures has the surgeon performed? 
 What is the surgeon's complication rate? 
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Chapter 6 

Skin Resurfacing 

  

Definition 
Skin resurfacing employs a variety of techniques to change the surface texture and appearance of the 

skin. Common skin resurfacing techniques include chemical peels, dermabrasion, and laser resurfacing. 

Purpose 
Skin resurfacing procedures may be performed for cosmetic reasons, such as diminishing the 

appearance of wrinkles around the mouth or eyes. They may also be used as a medical treatment, such 

as removing large numbers of certain precancerous lesions called actinic keratoses. Physicians 

sometimes combine techniques, using dermabrasion or laser resurfacing on some areas of the face, 

while performing a chemical peel on other areas. 

Precautions 
As the popularity of skin resurfacing techniques has increased, many unqualified or inexperienced 

providers have entered the field. Patients should choose their provider with the same degree of care 

they take for any other medical procedure. Complications of skin resurfacing techniques can be serious, 

including severe infection and scarring. 

Patient's with active herpesvirus infections are not good candidates for resurfacing procedures. Persons 

who tend to scar easily may also experience poor results. Patients who have recently used the oral acne 

medication isotretinoin (Accutane) may be at higher risk of scarring following skin resurfacing. 

Description 

Chemical peel 

Chemical peels employ a variety of caustic chemicals to selectively destroy several layers of skin. The 

peeling solutions are "painted on," area-by-area, to ensure that the entire face is treated. After the skin 

heals, discoloration, wrinkles, and other surface irregularities are often eliminated. 

Chemical peels are divided into three types: superficial, medium-depth, and deep. The type of peel 

depends on the strength of the chemical used, and on how deeply it penetrates. Superficial peels are 

used for fine wrinkles, sun damage, acne, and rosacea. The medium-depth peel is used for more obvious 

wrinkles and sun damage, as well as for precancerous lesions like actinic keratoses. Deep peels are used 

for the most severe wrinkling and sun damage. 

Dermabrasion 

Dermabrasion uses an abrasive tool to selectively remove layers of skin. Some physicians use a handheld 

motorized tool with a small wire brush or diamond-impregnated grinding wheel at the end. Other 

physicians prefer to abrade the skin by hand with an abrasive pad or other instrument. Acne scarring is 

one of the prime uses for dermabrasion. It also can be used to treat wrinkling, remove surgical scars, 

and obliterate tattoos. 

http://medical-dictionary.thefreedictionary.com/acne
http://medical-dictionary.thefreedictionary.com/rosacea
http://medical-dictionary.thefreedictionary.com/Scars
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Laser resurfacing 

Laser resurfacing is the most recently developed technique for skin resurfacing. Specially designed, 

pulsed CO2 lasers can vaporize skin layer-by-layer, causing minimal damage to other skin tissue. Special 

scanning devices move the laser light across the skin in predetermined patterns, ensuring proper 

exposure. Wrinkling around the eyes, mouth, and cheeks are the primary uses for laser resurfacing. 

Smile lines or those associated with other facial muscles tend to reappear after laser resurfacing. Laser 

resurfacing appears to achieve its best results as a spot treatment; patients expecting complete 

elimination of their wrinkles will not be satisfied. 

Preparation 

Chemical peel 

Preparation for the chemical peel begins several weeks before the actual procedure. To promote 

turnover of skin cells, patients use a mild glycolic acid lotion or cream in the morning, and the acne 

cream tretinoin in the evening. They also use hydroquinone cream, a bleaching product that helps 

prevent later discoloration. To prevent reappearance of a herpes simplex virus infection, antiviral 

medicine is started a few days before the procedure and continues until the skin has healed. 

Patients arrive for the procedure wearing no makeup. The physician "degreases" the patient's face using 

alcohol or another cleanser. Some degree of pain accompanies all types of peels. For a superficial peel, 

use of a hand held fan to cool the face during the procedure is often sufficient. For medium-depth peels, 

the patient may take a sedative or aspirin. During the procedure, cold compresses and a handheld fan 

can also reduce pain. Deep peels can be extremely painful. Some physicians prefer general anesthesia, 

but local anesthetics combined with intravenous sedatives are frequently sufficient to control pain. 

Dermabrasion 

Dermabrasion does not require much preparation. It is usually performed under local anesthesia, 

although some physicians use intravenous sedation or general anesthesia. The physician begins by 

marking the areas to be treated and then chilling them with ice packs. In order to stiffen the skin, a 

spray refrigerant is applied to the area, which also helps control pain. Some physicians prefer to inject 

the area with a solution of saline and local anesthetic, which also leaves the skin's surface more solid. 

Since dermabrasion can cause quite a bit of bleeding, physicians and their assistants will wear gloves, 

gowns, and masks to protect themselves from possible blood-transmitted infection. 

Laser resurfacing 

Antiviral medications should be started several days before the procedure. Laser resurfacing is 

performed under local anesthesia. An oral sedative may also be taken. The patient's eyes must be 

shielded, and the area surrounding the face should be shielded with wet drapes or crumpled foil to 

catch stray beams of laser light. The physician will mark the areas to be treated before beginning the 

procedure. 

Aftercare 

Chemical peel 

Within a day or so following a superficial peel, the skin will turn faint pink or brown. Over the next few 

days, dead skin will peel away. Patients will be instructed to wash their skin frequently with a mild 

cleanser and cool water, then apply an ointment to the skin to keep it moist. After a medium-depth 

peel, the skin turns deep red or brown, and crusts may form. Care is similar to that following a 

http://medical-dictionary.thefreedictionary.com/pain
http://medical-dictionary.thefreedictionary.com/aspirin
http://medical-dictionary.thefreedictionary.com/sedation
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superficial peel. Redness may persist for a week or more. Deep-peeled skin will turn brown and crusty. 

There may also be swelling and some oozing of fluid. Frequent washing and ointments are favored over 

dressings. The skin typically heals in about two weeks, but redness may persist. 

Dermabrasion 

Following the procedure, an ointment may be applied, and the wound will be covered with a dressing 

and mask. Patients with a history of herpesvirus infections will begin taking an antiviral medication to 

prevent a recurrence. After 24 hours, the dressing is removed, and ointment is reapplied to keep the 

wound moist. Patients are encouraged to wash their face with plain water and reapply ointment every 

few hours. This relieves itching and pain and helps remove oozing fluid and other matter. Patients may 

require a pain medication. A steroid medication may be taken during the first few days to reduce 

swelling. The skin will take a week or more to heal, but may remain very red. 

Laser resurfacing 

The skin should be kept moist following laser resurfacing. This promotes more rapid healing and reduces 

the risk of infection. Some physicians favor application of ointments only to the skin; others prefer the 

use of dressings. In either case, care of the skin is similar to that given following a chemical peel. The 

face is washed with plain water to remove ooze, and an ointment is reapplied. Healing will take 

approximately two weeks. Pain medications and a steroid to reduce swelling may also be taken. 

Risks 
All resurfacing procedures can lead to infection and scarring. It is also possible that skin coloration will 

be altered, or that redness of the skin will be prolonged for many months. Some of the peeling agents 

used in deep chemical peels can affect the function of the heart. 

Normal results 
Depending on the resurfacing techniques selected, it is possible to improve the appearance of skin 

damaged by sun, age, or disease in many people. Skin resurfacing techniques address only the surface of 

the skin; procedures such as face-lift surgery or blepharoplasty may be needed to repair other age-

related skin changes. All resurfacing procedures are accompanied by some pain, redness, and skin color 

changes. These may persist for several months following the procedure, but they usually resolve over 

time. 

Abnormal results 
As noted above, resurfacing procedures can reactivate herpesvirus infections or lead to new, sometimes 

serious infections. All resurfacing techniques intentionally create skin wounds, creating the possibility 

for scarring. Abnormal results such as these can be minimized with use of antiviral medications prior to 

the procedure and good wound care afterward. Selection of an experienced, reputable provider also is 

key. 

Resources 

Organizations 

American Society for Dermatologic Surgery. 930 N. Meacham Road, P.O. Box 4014, Schaumburg, IL 

60168-4014. (847) 330-9830. 〈http://www.asdsnet.org〉. 

American Society for Laser Medicine and Surgery. 2404 Stewart Square, Wausau, WI 54401.(715) 845-

9283. http://www.aslms.org. 

http://medical-dictionary.thefreedictionary.com/itching
http://medical-dictionary.thefreedictionary.com/blepharoplasty
http://medical-dictionary.thefreedictionary.com/Wounds
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American Society of Plastic and Reconstructive Surgeons. 44 E. Algonquin Rd., Arlington Heights, IL 

60005. (847) 228-9900. http://www.plasticsurgery.org. 

Key terms 
Actinic keratosis — A crusty, scaly skin lesion, caused by exposure to the sun, which can transform into 

skin cancer. 

Herpesviruses — A family of viruses responsible for cold sores, chicken pox, and genital herpes. 

Isotretinoin — A powerful vitamin A derivative used in the treatment of acne. It can promote scarring 

after skin resurfacing procedures. 

  

http://medical-dictionary.thefreedictionary.com/actinic+keratosis
http://medical-dictionary.thefreedictionary.com/Herpesviruses
http://medical-dictionary.thefreedictionary.com/isotretinoin
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Chapter 7 

Face lift or Dermal Fillers 

Definition 

Face-lift surgery is a cosmetic procedure that involves removing sagging skin and tightening 

muscle tissue of the face and neck to counter signs of aging. The procedure is also called 

facialplasty, rhytidoplasty, and cervicofacial rhytidectomy. 

Purpose 

The purpose of face-lift surgery is to improve the appearance of the face by repositioning the 

skin and tightening some of the underlying muscle and tissue. The procedure is designed to 

counter sagging and looseness in skin and muscle tissue that becomes more pronounced as 

individuals age. Face-lift surgery will not eliminate all facial wrinkles. For example, wrinkles 

around the mouth and eyes may benefit little from face-lift surgery. Also, additional procedures 

including blepharoplasty , chemical peel, botox injections, or dermabrasion may be necessary 

to achieve desired results. 

Demographics 

The American Society for Aesthetic Plastic Surgery estimated that nearly 6.9 million cosmetic 

surgical and nonsurgical procedures were performed in the United States in 2002. The number of 

face-lift procedures increased by 6% from the previous year (2001). Among members of the 

American Academy of Cosmetic Surgery, 15,478 face-lift procedures were performed. The 

average fee for a face lift in 2002 was $7,000. 

Description 

A face lift takes about two hours and may be performed as an outpatient procedure or it may 

require hospitalization. General or local anesthetics will be used to sedate the patient. Typically, 

patients receiving local anesthesia will augment it with "twilight anesthesia," an intravenous 

sedative that helps to lower their awareness of the procedure being performed. An 

anesthesiologist will be present to administer the anesthetics and assist in monitoring and 

maintaining the patient's vital life functions. 

The surgeon makes an incision within the hairline just above the ear. The incision continues 

down along the front edge of the ear, around the earlobe, and then up and behind the ear 

extending back into the hairline. The location of this incision is designed to hide any sign of the 

procedure later. The same procedure is repeated on the other side of the face. The surgeon 

http://www.encyclopedia.com/topic/United_States.aspx


Page | 56  
 

separates the skin of the face from its underlying tissue, moving down to the cheek and into the 

neck area and below the chin. Fat deposits over the cheeks and in the neck may be removed 

surgically or with liposuction at this time. The surgeon tightens certain bands of muscle and 

tissue that extend up from the shoulder, below the chin, and up and behind the neck. If these 

muscles and tissue are not tightened, the looseness and sagging appearance of the skin will 

return. The surgeon trims excess skin from the edges of the original incision and the skin is 

pulled back into place. The incision is closed with sutures or staples. 

Diagnosis/Preparation 

Prior to the procedure, candidates meet with the surgeon to discuss the procedure, clarify the 

results that can be achieved, and the potential problems that can occur. Having realistic 

expectations is important in any cosmetic procedure. People will learn, for example, that 

although a face lift can improve the contour of the face and neck, other procedures will be 

necessary to reduce the appearance of many wrinkles. Candidates will be advised to stop taking 

aspirin , birth control pills or female hormones, and other medications affecting blood clotting 

two weeks before the procedure. Some physicians prescribe vitamin C and K to promote healing. 

Candidates are advised to stop smoking  

and to avoid exposure to passive smoke at least two weeks before and after the procedure. Some 

surgeons also recommend taking antibiotics prior to surgery to limit the risk of infection. Often 

a steroid injection is administered before or after the procedure to reduce swelling. 

Aftercare 

A pressure bandage is applied to the face to reduce the risk of hematoma, which is a pocket of 

blood below the skin. The person may spend a few hours resting in a recovery room to ensure 

that no bleeding has occurred. The individual then returns home. Some surgeons recommend that 

people stay in a reclining position for the 24 hours immediately following surgery, consuming a 

liquid diet, and avoiding flexing or bending the neck. Ice packs for the first few days can help to 

reduce swelling and lower the risk of hematoma. Individuals continue taking antibiotics until the 

first stitches come out about five days after the procedure. The remaining sutures are removed 

seven to ten days later. Many people return to work and limited activities within two weeks of 

the procedure. 

Risks 

Candidates with other medical conditions should consult with their primary care physician before 

undergoing a face lift. Lung problems, heart disease, and certain other conditions can lead to a 

higher risk of complications. Persons who use medications that affect blood clotting (including 

female hormones, aspirin, and some non-aspirin pain relievers) should stop taking these 

medications prior to surgery to lower the risk that a hematoma will form. A hematoma is the 

most frequent complication of face-lifts. Most hematomas form within 48 hours of surgery. The 

typical sign is pain or swelling affecting one side of the face but not the other. 
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Another risk is nerve damage. Sometimes it can affect a person's ability to raise an eyebrow, or 

distort the smile, or result in limited sensation in the earlobe. Most of these nerve injuries, 

however, repair themselves within two to six months. 

Normal results 

Some swelling and bruising is normal following a face lift. There should be a noticeable 

improvement in the contour of the face and neck. Some fine wrinkling of the skin may be 

improved, but deep wrinkles are likely to require another cosmetic procedure to improve their 

appearance.  

Morbidity and mortality rates 

In general, mortality and morbidity rates for forehead lifts and similar facial cosmetic procedures 

are very low. Almost all cases of mortality following facial cosmetic surgery involve patients 

who were treated for facial disfigurement because they had been severely burned or attacked by 

animals. Moreover, many plastic surgeons do not consider morbidity and mortality rates to be as 

significant as other factors in evaluating the success of facial cosmetic procedures. One group of 

researchers at the University of Washington maintains that "[t]he most important measures of 

outcome in facial cosmetic surgery are quality of life and patient satisfaction, in contrast to other, 

more objective measures such as complications or mortality rates." 

Alternatives 

Isometric exercises are recommended as non-surgical alternatives to face-lift procedures. 

Injections of Botox (botulinum toxin) have been used to achieve the same results as a face lift. 

Botulinum toxin is a compound produced by the spores and growing cells of the organism that 

causes botulism, Clostridium botulinum. The toxin causes muscle paralysis. It was first used 

clinically in the 1960s to treat neurological disorders but also proved to be effective in paralyzing 

the facial muscles that cause "crow's feet" and frown wrinkles. Botulinum toxin, or Botox, was 

approved by the Food and Drug Administration (FDA) in April 2002 as a treatment for facial 

lines and wrinkles. Botox treatments must be repeated in approximately six months. 

Coherent ultrapulse carbon dioxide laser treatment is a promising new treatment alternative to 

traditional face lift procedures. As of 2003, this equipment has been used by a few major 

institutions.  

Some plastic surgeons have used a procedure called fat rebalancing to achieve outcomes similar 

to a traditional face lift procedure. Fat rebalancing involves relocation of fatty tissue from distant 

sites on the body to the face.  

Resources 

http://www.encyclopedia.com/topic/Food_and_Drug_Administration.aspx
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books 

Engler, Alan M. BodySculpture: Plastic Surgery of the Body for Men and Women, 2nd edition. 

Hudson Publishing, 2000. 

Irwin, Brandith, and Mark McPherson. Your Best Face: Looking Your Best Without Plastic 

Surgery. Carlsbad, CA: Hay House, Inc, 2002. 

Man, Daniel, and L. C. Faye. New Art of Man: Faces of Plastic Surgery: Your Guide to the 

Latest Cosmetic Surgery Procedures, New York: BeautyArt Press, 2003. 

Papel, I. D., and S. S. Park. Facial Plastic and Reconstructive Surgery, 2nd edition. New York: 

Thieme Medical Publishers, 2000. 

periodicals 

Bisson, M. A., R. Grover, and A. O. Grobbelaar. "Long-term results of facial rejuvenation by 

carbon dioxide laser resurfacing using a quantitative method of assessment." British Journal of 

Plastic Surgery 55 (2002): 652–656. 

Byrd, H. S. and J. D. Burt. "Achieving aesthetic balance in the brow, eyelids, and midface." 

Plastic and Reconstructive Surgery 110 (2002): 926–939. 

Donofrio, L. M. "Fat rebalancing: the new 'Facelift'" Skin Therapy Letter 7 (2002): 7–9. 

Morgenstern, K. E. and J. A. Foster. "Advances in cosmetic oculoplastic surgery." Current 

Opinions in Ophthalmology 13 (2002): 324–330. 

organizations 

American Board of Plastic Surgery. Seven Penn Center, Suite 400, 1635 Market Street, 

Philadelphia, PA 19103-2204, (215) 587-9322. <http://www.abplsurg.org/> 

American College of Plastic and Reconstructive Surgery. <http://www.breast-implant.org> 

American College of Surgeons. 633 North Saint Clair Street, Chicago, IL, 60611. (312) 202-

5000. <http://www.facs.org/> 

American Society for Aesthetic Plastic Surgery. 11081 Winners Circle, Los Alamitos, California 

90720. (800) 364-2147 or (562)799-2356. <http://www.surgery.org/> 

American Society for Dermatologic Surgery. 930 N. Meacham Road, P.O. Box 4014, 

Schaumburg, IL 60168-4014. (847) 330-9830. <http://www.asds-net.org>. 

http://www.encyclopedia.com/topic/New_York.aspx
http://www.abplsurg.org/
http://www.breast-implant.org/
http://www.encyclopedia.com/topic/Chicago.aspx
http://www.facs.org/
http://www.encyclopedia.com/topic/California.aspx
http://www.surgery.org/
http://www.asds-net.org/
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American Society of Plastic and Reconstructive Surgeons. 444 E. Algonquin Rd., Arlington 

Heights, IL 60005. (847) 228-9900. <http://www.plasticsurgery.org>. 

American Society of Plastic Surgeons. 444 E. Algonquin Rd., Arlington Heights, IL 60005. 

(888) 475-2784. <http://www.plasticsurgery.org/> 

other 

Mayo Clinic. [cited March 23, 2003]. <http://www.mayoclinic.org/facialcosmeticsurgery-jax/>. 

National Library of Medicine. [cited March 23, 2003]. 

<http://www.nlm.nih.gov/medlineplus/plasticcosmetic surgery.html>. 

Online Surgery. [cited March 23, 2003]. <http://www.online 

surgery.com/procedures/face_lift.php>.  

L. Fleming Fallon, Jr., MD, DrPH 

WHO PERFORMS THE PROCEDURE AND WHERE IS 

IT PERFORMED? 

 

Face-lifts are performed by surgeons with specialized training in plastic and reconstructive 

surgery. They are most commonly performed in outpatient facilities or in private professional 

offices. The procedure may also be performed in a hospital. 

QUESTIONS TO ASK THE DOCTOR 

 

 What will I look like after the surgery? 
 Is the surgeon board certified in plastic and reconstructive surgery? 
 How many face lifts has the surgeon performed? 
 What is the surgeon's complication rate? 

  

http://www.plasticsurgery.org/
http://www.plasticsurgery.org/
http://www.mayoclinic.org/facialcosmeticsurgery-jax/
http://www.nlm.nih.gov/medlineplus/plasticcosmeticsurgery.html
http://www.onlinesurgery.com/procedures/face_lift.php
http://www.onlinesurgery.com/procedures/face_lift.php
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Chapter 8 

Hair transplantation 

Definition 

Hair transplantation is a surgical procedure used to treat baldness or hair loss (alopecia). 

Typically, tiny patches of scalp are removed from the back and sides of the head and implanted 

in the bald spots in the front and top of the head. 

Purpose 

Hair transplantation is a cosmetic procedure performed on men and occasionally on women who 

have significant hair loss, thinning hair, or bald spots where hair no longer grows. In men, hair 

loss and baldness are most commonly due to genetic factors and age. Male pattern baldness, in 

which the hairline gradually recedes to expose more and more of the forehead, is the most 

common form. Men may also experience a gradual thinning of hair at the crown, or very top of 

the skull. For women, hair loss is more commonly due to hormonal changes and is more likely to 

be a thinning of hair from the entire head. Transplants can also be performed to replace hair lost 

due to burns, injury, or diseases of the scalp. 

Demographics 

An estimated 50,000 men receive hair transplants each year. 

Description 

Hair transplantation surgery is performed by a physician with specialty training in plastic surgery 

or, less commonly, dermatology. Each surgery lasts two to three hours during which 

approximately 250 grafts will be transplanted. A moderately balding man may require up to 

1,000 grafts to get good coverage of a bald area; consequently, a series of surgeries scheduled 

three to four months apart is usually required. Individuals may be completely awake during the 

procedure with just a local anesthetic drug applied to numb the areas of the scalp. Some persons 

may be given a drug to help them relax or may be given an anesthetic drug that puts them to 

sleep. 

The most common transplant procedure uses a thin strip of hair and scalp from the back of the 

head. This strip is cut into smaller clumps of five or six hairs. Tiny slits are made in the balding 

area of the scalp, and a clump is implanted into each slit. The doctor performing the surgery will 

attempt to recreate a natural-looking hairline along the forehead. Minigrafts, micrografts, or 

implants of single hair follicles can be used to fill in between larger implant sites and can provide 
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a more natural-looking hairline. The implants will also be arranged so that thick and thin hairs 

are interspersed and the hair will grow in the same direction. 

Another type of hair replacement surgery is called scalp reduction. This involves removing some 

of the skin from the hairless area and "stretching" some of the nearby hair-covered scalp over the 

cut-away area. 

Health insurance will not pay for hair transplants that are performed for cosmetic reasons. 

Insurance plans may pay for hair replacement surgery to correct hair loss due to accidents, burns, 

or disease. 

It is important to be realistic about what the final result of a hair transplant will look like. This 

procedure does not create new hair. Rather, it simply redistributes the hair that an individual still 

has. Chest hair has been experimentally transplanted onto the scalp. As of 2003, this procedure 

has not been widely used. 

 

Diagnosis/Preparation 

Although hair transplantation is a fairly simple procedure, some risks are associated with any 

surgery. It is important to inform the physician about any medications currently being used and 

about previous allergic reactions to drugs or anesthetic agents. People with blood-clotting 

disorders also need to inform their physician before the procedure is performed. 

It is important to find a respected, well-established, experienced surgeon and discuss the 

expected results prior to the surgery. The candidate may need blood tests to check for bleeding or 

clotting problems and is usually asked not to take aspirin products before the surgery. The type 

of anesthesia used will depend on how extensive the surgery will be and the setting in which it 

will be performed. The candidate may be awake during the procedure, but is usually given 

medication to cause relaxation. A local anesthetic drug that numbs the area will be applied or 

injected into the skin at the surgery sites. 

Aftercare 

The areas involved in transplantation may need to be bandaged overnight. People can return to 

normal activities within a day. Strenuous activities should be avoided in the first few days after 

the surgery. On rare occasions, the implants can be ejected from the scalp during vigorous 

exercise . There may be some swelling, bruising, headache, and discomfort around the graft 

areas and around the eyes. These symptoms can usually be controlled with a mild pain reliever 

such as aspirin. Scabs may form at the graft sites and should not be scraped off. There may be 

some numbness at the sites, but it will diminish within two to three months. 
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Risks 

Although there are rare cases of infection or scarring, the major risk is that the grafted area might 

not look the way the patient expected it to look. 

Normal results 

The transplanted hair will fall out within a few weeks; however, new hair will start to grow in the 

graft sites within about three months. A normal rate of hair growth is about 0.25–0.5 in (6–13 

mm) per month. 

Morbidity and mortality rates 

Major complications as a result of hair transplantation are extremely rare. Occasionally, a person 

may have problems with delayed healing, infection, scarring, or rejection of the graft; but these 

are uncommon. 

Alternatives 

There are several alternatives to hair transplantation. The two most common include lotions 

containing drugs and wigs. 

As of 2003, only lotions containing Minoxidil or Finasteride actually grow any new hair. This 

does not occur for all users. The new hair Minoxidil grows is usually only a light fuzz on the 

crown of the head. When Minoxidil treatment is discontinued, the fuzz disappears, in addition to 

any hairs that were supposed to die during treatment. In some cases, Finasteride does grow thick, 

strong, long-growing hair on the crown. 

Wigs and hairpieces have been used for centuries. They are available in a wide price range, the 

more expensive ones providing more realistic appearance than less expensive models. 

See also Plastic, reconstructive, and cosmetic surgery. 
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L. Fleming Fallon, Jr, MD, DrPH 

WHO PERFORMS THE PROCEDURE AND WHERE IS 

IT PERFORMED? 

 

Hair transplantation is performed by a physician with specialty training in plastic and cosmetic 

surgery or dermatology. It maybe performed in a professional office, outpatient, or hospital 

setting. 

QUESTIONS TO ASK THE DOCTOR 

http://www.abplsurg.org/
http://www.breast-implant.org/
http://www.facs.org/
http://www.surgery.org/
http://www.asds-net.org/
http://www.plasticsurgery.org/
http://www.plasticsurgery.org/
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http://cosmeticsurgeryfyi.com/
http://www.cosmeticsurgeryfyi.com/surgeries/hair_transplantation.html
http://people.howstuffworks.com/hair-replacement6.htm
http://faculty.washington.edu/danberg/bergweb/page3.htm


Page | 65  
 

 

 What will be the resulting appearance? 
 Is the doctor board certified in plastic and reconstructive surgery or dermatology? 
 How many hair transplantation procedures has the doctor performed? 
 What is the doctor's complication rate? 
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Chapter 9 

Light therapy 

Definition 

Light therapy refers to two different categories of treatment, one used in mainstream medical 

practice and the other in alternative/complementary medicine. Mainstream light therapy (also 

called phototherapy) includes the use of ultraviolet light to treat psoriasis and other skin 

disorders, and the use of full-spectrum or bright light to treat seasonal affective disorder (SAD). 

Light therapy for SAD was first introduced in the 1980s and is now a widely approved form of 

treatment for the disorder. 

Light therapy in alternative or complementary approaches includes such techniques as the use of 

colored light or colored gemstones directed at or applied to various parts of the body. In some 

alternative forms of light therapy, the person visualizes being surrounded by and breathing in 

light of a particular color. 

Purpose 

Mainstream light therapy  

The purpose of light therapy in mainstream psychiatric treatment is the relief of seasonal 

affective disorder, a form of depression most often associated with shortened daylight hours in 

northern latitudes from the late fall to the early spring. It is occasionally employed to treat such 

sleep-related disorders as insomnia and jet lag. Recently, light therapy has also been found 

effective in the treatment of such nonseasonal forms of depression as bipolar disorder. Light 

therapy for SAD and nonseasonal forms of depression is thought to work by triggering the 

brain's production of serotonin, a neurotransmitter related to mood disorders. Other researchers 

think that light therapy may relieve depression or jet lag by resetting the body's circadian rhythm, 

or inner biological clock. 

In dermatology, ultraviolet (UV) light therapy is used to treat rashes, psoriasis, other skin 

disorders, and jaundice. Outpatient treatment for psoriasis usually requires three treatment 

sessions per week until the skin clears, which takes about seven weeks. 

Alternative light therapies  

Alternative light therapies are generally used to treat energy imbalances in the seven major 

chakras. Chakras are defined in Eastern systems of traditional medicine as energy centers in the 

human body located at different points along the spinal column. Each chakra is thought to absorb 

a certain vibration of light in the form of one of the seven colors of the rainbow, and to distribute 

this color energy through the body. When a specific chakra is blocked, light in the color 
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associated with that chakra can be used to unblock the energy center and balance the flow of 

energy in the body. 

The seven major chakras in the body and their associated colors are: 

 red: the root chakra, located at the base of the spine 
 orange: the sacral chakra, located in the small of the back 
 yellow: the solar plexus chakra 
 green: the heart chakra 
 blue: the throat or thyroid chakra 
 indigo: the so-called "third eye," located in the head at the level of the pineal gland 
 violet or white: the crown chakra, located at the level of the pituitary gland 

Alternative forms of light therapy also use colored light to heal different parts of the body 

associated with the various chakras. For example, yellow light would be used to heal digestive 

disorders, green to treat the circulatory system, and so on. Concentrating colored light into a 

narrow beam or applying a colored gemstone is thought to stimulate the acupuncture or 

acupressure points that govern the various organ systems of the body. This application of light 

therapy is sometimes called chromatherapy. 

Precautions 

Patients with eye disorders should consult an ophthalmologist before being treated with any form 

of phototherapy. Patients who are taking medications that make their skin sensitive to UV rays or 

bright light should also consult their health care provider. Although there are no reports of 

permanent eye damage from either light box therapy or UV treatment for skin disorders, patients 

sometimes experience headaches, dry eyes, mild sunburn, or fatigue . These problems can 

usually be relieved by adjusting the length of time for light treatments and by using a sunscreen 

and nose or eye drops. Lastly, patients who should have UV treatment for skin disorders should 

receive it from a board-certified dermatologist or other licensed health care professional; they 

should not attempt to treat themselves with sunlamps or similar tanning appliances. 

There are no precautions needed for alternative light therapies. 

Description 

Mainstream light therapy  

Mainstream phototherapy for skin disorders involves the exposure of the affected areas of skin to 

ultraviolet light. It is most often administered in an outpatient clinic or doctor's office. Light 

therapy for seasonal affective disorder and other forms of depression can be self-administered at 

home or in a private room in the workplace. The patient sits in front of a light box mounted on or 

near a desk or table for a period of time each day ranging from 15 minutes to several hours, 

depending on the severity of the SAD symptoms. Some SAD patients may have two or three 
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sessions of light therapy each day. Treatment typically begins in the fall, when the days grow 

noticeably shorter, and ends in the spring. 

The light box itself may be equipped with full-spectrum bulbs, which do emit UV rays as well as 

visible light; or it may use bulbs that filter out the UV rays and emit bright light only. Most light 

boxes emit light ranging from 2500–10,000 lux, a lux being a unit of light measurement 

equivalent to 1 lumen per square meter. For purposes of comparison, average indoor lighting is 

300–500 lux, and the sunlight outdoors on a sunny day in summer is about 100,000 lux. Patients 

are instructed to sit facing the light box but to avoid staring directly at it. They can read or work 

at their desk while sitting in front of the light box. Light boxes cost between $200 and $500, but 

can often be rented from medical supply companies. 

Newer forms of light therapy for SAD include the light visor, which resembles a baseball cap 

with a light source attached underneath the front of the device, above the wearer's eyes. The light 

visor allows the patient to walk or move about while receiving light treatment. Another new 

treatment is dawn simulation, which appears to be especially helpful for SAD patients who have 

difficulty getting up in the morning. In dawn simulation, the lighting fixture is programmed to 

turn gradually from dim to brighter light to simulate the sunrise. Dawn simulation is started 

around 4:30 or 5 o'clock on the morning, while the patient is still asleep. 

Alternative light therapies  

Chromatherapy may be administered in several different ways. The first step is determining the 

source or location of the patient's energy imbalance. Some color therapists or chromapaths are 

sensitive to the colors in the aura, or energy field surrounding a person's physical body that is 

invisible to most people. Dark or muddy colors in the aura are thought to indicate the locations of 

energy imbalance. Another technique involves suspending a quartz crystal on a pendulum over 

each chakra while the patient lies on a table or on the floor. The crystal swings freely if the 

chakra is open and energy is moving normally, but stops or moves irregularly if the chakra is 

blocked. 

In the second stage of treatment, colored light is directed at specific areas of the body. The 

chromapath may use either colored light bulbs or may filter white light through a colored plastic 

filter. The red, orange, and yellow rays are thought to enter the body more effectively through 

the soles of the feet; patients receiving these colors of light may be asked to sit on the floor with 

their bare feet 12–14 inches from the light source. The green ray is thought to enter through the 

solar plexus and the blue, indigo, and violet rays through the crown of the head. Blue light can be 

used to irradiate the whole body for the relief of physical pain, and violet light can be similarly 

used to relieve nervous strain and mental disorders. 

Another form of colored light therapy involves the use of gemstones in the colors appropriate to 

each chakra. The crystal structures of gemstones are thought to reflect and transmit energy 

vibrations, including color vibrations. In gemstone treatment, the chromapath first cleanses the 

patient's aura with a clear quartz crystal and then places colored gemstones (usually semiprecious 

rather than expensive precious stones) on the parts of the body corresponding to the location of 
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the chakras while the patient is lying on his or her back or stomach. The colored stones are 

thought to both cleanse the aura and recharge the energy centers. 

A third form of colored light therapy is called color breathing or color visualization. It can be 

self-administered at home or any other private space. The patient sits in a chair with both feet on 

the floor, or sits on the floor in the lotus position. He or she then breathes slowly and 

rhythmically while visualizing being surrounded by light of the appropriate color and breathing 

in that color. The patient may also repeat a verbal affirmation related to the color, such as "The 

orange ray is filling me with vitality and joy," or "The violet ray is healing every part of my 

being." 

Preparation 

Patients should consult their health care provider before mainstream phototherapy, in order to 

determine possible sensitivity to bright light and adjust medication dosages if necessary. 

Holistic and alternative practitioners usually ask patients to bathe or shower before 

chromatherapy, and to wear loosely fitting white or neutral-colored clothing. Washing is 

considered necessary to remove any negative energies that the patient has picked up from other 

people or from the environment. Wearing light-colored loose clothing is thought to minimize 

interference with the vibrations from the colored light or gemstones. The final step in preparation 

is a brief period of meditation or creative visualization for the practitioner as well as the patient. 

This step helps to create an atmosphere of calm and relaxation for the treatment. 

Aftercare 

No aftercare is necessary for mainstream light treatments. 

Practitioners of alternative light therapies recommend that patients sit or rest quietly for a few 

minutes after the treatment rather than returning abruptly to their daily routines. This brief rest is 

thought to maximize the benefits of the treatment. 

Risks 

As was previously mentioned, mainstream light therapies may produce minor side effects 

(headache, insomnia, mild sunburn or skin irritation, dry eyes) in some patients. In addition, 

some patients receiving phototherapy for SAD may experience hypomania, which is a feeling of 

euphoria or an exaggeratedly "upbeat" mood. As with the physical side effects, hypomania can 

usually be managed by adjusting the frequency or length of light therapy sessions. 

There are no known risks associated with alternative light therapies. 

Normal results 
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Normal results for mainstream light treatments are clearing of the skin disorder or a lifting of 

depressed mood or jet lag. 

Normal results for alternative light therapies include a sense of heightened energy and relief from 

negative thoughts or preoccupations. Some chromapaths also consider relief of physical pain or 

symptoms to be normal results for chromatherapy. 

See also Circadian rhythm sleep disorder 
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Chapter 10 

Laser in-situ keratomileusis (LASIK) 

Definition 

Laser in-situ keratomileusis (LASIK) is a non-reversible refractive procedure performed by 

ophthalmologists to correct myopia, hyperopia, or astigmatism. The surgeon uses an excimer 

laser to cut or reshape the cornea so that light will focus properly on the retina. 

Purpose 

LASIK is an elective surgery for patients who want to permanently correct myopia 

(nearsightedness), hyperopia (farsightedness), or astigmatism without eyeglasses, contact lenses, 

or refractive surgical procedures. The goal for most patients is to be free of any type of corrective 

lenses. Some patients may find wearing eyeglasses or contact lenses interferes with their careers 

or hobbies. Many professional athletes have chosen LASIK to improve their performance. 

However, patients with higher degrees of refractive error will still need some type of corrective 

lens. 

LASIK is most commonly performed on myopes. For myopia, the surgeon flattens the cornea; 

for hyperopia, the surgeon steepens the cornea. Surgeons correct astigmatism by creating a 

normally shaped cornea with the excimer laser. 

A new type of LASIK also can treat contrast sensitivity as well as refractive error. Custom 

LASIK incorporates new eye mapping technology into standard LASIK. The surgeon measures 

the eye from front to back creating a three dimensional corneal map. This much-more detailed 

map gives surgeons more specific information for the excimer laser and enables them to correct 

other abnormalities besides refractive error. 

Demographics 

LASIK candidates have myopia, hyperopia, or astigmatism; are 18 or older; and have had stable 

vision for at least two years. The American Academy of Ophthalmology (AAO) estimated that 

1.8 million refractive surgery procedures were performed in 2002. LASIK was estimated to 

account for 95% of those procedures. 

The first LASIK patients in the late 1990s were in the upper class, or upper middle class, and in 

their early 30s to mid-40s. The market was limited for the elective procedure that at first could 

range as expensive as $5,000 per eye. The number of younger patients receiving LASIK (in their 

early to mid-20s) was expected to rise in 2003 and beyond. The number of procedures also was 

expected to increase as prices continued to stabilize, and surgery centers and physicians offered 

payment plans. 
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Description 

LASIK is a relatively new procedure. In April 1985, German physician Theo Seiler was the first 

to use an excimer laser to attempt to correct astigmatism in blind eyes. Experiments with excimer 

lasers on blind eyes were also completed in the United States in the mid-1980s. The term LASIK 

was invented by Greek ophthalmologist Ioannis Pallikari, the first surgeon to use the hinged flap 

technique. Dr. Stephen Brint, as part of a clinical trial in 1991, performed the first LASIK 

procedure in the United States. 

As of 2003, there are two types of LASIK. The standard LASIK procedure and custom LASIK, 

which relatively few surgeons have the technology to perform. 

Standard LASIK  

Standard LASIK takes from 10 to 20 minutes to perform and the results are immediate. It's 

standard practice in LASIK operating rooms to have a clock on the wall so patients immediately 

can note they are able to read a clock face or other items that previously were blurry. 

Immediately before the procedure, the ophthalmologist may request corneal topography (a 

corneal map) to compare with previous maps to ensure the treatment plan is still correct. The 

surgeon may also measure the cornea's thickness if he didn't previously. After these tests, a 

technician or co-managing optometrist will perform a refraction to make sure the refractive 

correction the surgeon will program into the laser is correct. 

Three sets of eye drops will be administered twice before surgery. The first drop anesthetizes the 

cornea, the second drop prevents infection and the third drop controls inflammation after LASIK. 

Patients may be given a sedative, such as Valium. This is administered to calm nervous patients 

or to help patients sleep after the procedure. 

After the prep work is completed, the patient reclines on a laser bed and the surgeon is seated 

directly behind the patient. If the procedure is being done on both eyes on the same day, the 

surgeon will patch the second eye. An eyelid speculum is inserted in the eye to be treated first to 

hold the eyelids apart. The patient stares at the blinking light of a laser microscope and must 

fixate his or her gaze on that light. The patient must remain still throughout the procedure. 

The surgeon checks the refractive numbers on the laser. Because each patient's cornea is shaped 

differently, the surgeon may have to adjust the level of correction. Laser companies provide an 

algorithm to determine the correction level, and the surgeon may alter the level because of a 

patient's special needs. The adjustments are called nomograms. After the adjustments, the 

surgeon checks the microkeratome blade for defects. 

The surgeon then indents the cornea to mark the flap location. The surgeon places a suction ring 

in the center of the sclera. A technician will activate the microkeratome's suction. The patient's 

vision dims at this point. The surgeon tests pressure by touching the cornea with a tonometer. 

Before using the microkeratome, sterile saline solution is squirted into the suction ring to 

lubricate the cornea. The microkeratome head is placed in the gear tracks of the suction ring, and 

http://www.encyclopedia.com/topic/United_States.aspx
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the surgeon guides the microkeratome across the suction ring to create a flap. The 

microkeratome stops just short of traveling completely across the cornea. It leaves a hinge of 

tissue, commonly called a flap. After the flap is created, the surgeon removes the suction ring 

and slips a spatula under it and moves it to the side, exposing the stroma (inner cornea). 

Once the stroma is exposed, the laser ablation begins, ranging from 30 to 60 seconds. The 

ablation flattens the cornea of myopic patients; steepens the cornea of hyperopic patients; and 

reshapes the cornea of astigmatic patients. After the ablation, the surgeon replaces the flap. More 

saline solution is squirted to remove any debris and enable the flap to move back into place 

without interruption. The surgeon ensures the flap is in place and removes any wrinkles. The 

surgeon places a shield over the eye to keep the flap in place. No stitches are used. 

If bilateral LASIK is being performed, the patient must remain still while he is prepared for 

treatment on the remaining eye. 

Custom LASIK  

As of early 2003, a handful of ophthalmologists in the United States had the technology to 

perform custom LASIK. The difference between standard LASIK and custom LASIK lies in the 

diagnosis and who can be treated. With custom LASIK, surgeons use a wavefront analyzer 

(aberrometer) that beams light through the eye and finds irregularities based on how the light 

travels through the eye. It creates a three-dimensional corneal map to create a customized pattern 

for each patient. For standard LASIK, each patient with the same refractive error is treated with 

the same setting on the excimer laser, barring a few adjustments. The new technology 

individualizes treatment not only for refractive errors, but also for visual disorders that previous 

corneal mapping technology could not detect. As of early 2003, there was only one FDA-

approved laser capable of the customized ablations, but others were awaiting approval. 

Besides the customized excimer laser, the surgical procedure is the same. Surgeons now can treat 

patients who have higher-order aberrations, such as contrast sensitivity. Therefore, custom 

LASIK can successfully treat glare, night vision and other contrast problems. 

Diagnosis/Preparation 

Before LASIK, patients need to have a complete eye evaluation and comprehensive medical 

history taken. Soft contact lens wearers should stop wearing their lenses at least one week before 

the initial exam. Gas permeable lens wearers should not wear their lenses from three weeks to a 

month before the exam. Contact lens wear can alter the cornea's shape, which should be allowed 

to return to its natural shape before the initial exam. 

The initial exam  

During the first exam, the surgeon's staff will take a comprehensive medical history to determine 

if there are underlying medical problems that will prevent a successful surgery. This screening 

process will determine patients who should not have the procedure including: 
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 pregnant women or women who are breastfeeding 
 patients with very small or very large refractive errors 
 patients with low contrast sensitivity 
 patients with scarred corneas or macular disease 
 people with autoimmune diseases 
 diabetics 
 glaucoma patients 
 patients with persistent blepharitis 

The physician will also ask about medication. Some prescription medicines have been known to 

cause post-surgical scarring or cause flecks under the corneal flap. It's important for the patient to 

disclose any prescriptions or over-the-counter medicines taken regularly. Allergies to 

prescription medicine must also be discussed. 

A complete eye exam will be performed to determine refractive error, uncorrected visual acuity 

and best corrected visual acuity. A cycloplegic refraction using eye drops to dilate the pupils also 

will be performed. Other examination procedures include corneal mapping, a keratometer 

reading to determine the curvature of the central part of the cornea, a slit lamp exam to determine 

any damage to the cornea and evidence of glaucoma and cataracts. A fundus exam also will be 

performed to check for retinal holes and macular degeneration and macular disease. Other tests 

are done to rule out glaucoma. 

While those tests check general eye health, others more closely relate to the outcome of LASIK 

surgery. A corneal pachymeter measures the cornea's thickness. This is important because 

surgeons remove tissue during surgery. A pupilometer measures the pupil when it is naturally 

dilated in a dark room without drops. Patients with large pupils have been known to have 

complications after LASIK, such as glare and halos. 

Treatment options/Informed consent  

After the exam, the patient and physician discuss treatment options and expectations. Patients 

who expect to see perfectly after LASIK are usually not considered good candidates because 

they usually are dissatisfied with the results. Surgeons also discuss how patients will handle 

presbyopia, which occurs during the patient's 40s. LASIK does not correct for presbyopia, and 

patients will need reading glasses to accommodate for reading when presbyopia occurs. 

Sometimes patients 40 and older opt for monovision to treat presbyopia, where one eye is left 

untreated or one eye is only partially corrected. Monovision means one eye is for short-term 

vision and the other is for distance vision. 

The doctor will advise the patient of any possible LASIK complications, explain the procedure 

and answer questions. After deciding on a treatment option, the patient is required to sign an 

informed consent form. 

At this time, payment will also be discussed. Insurance usually does not cover LASIK, although 

some offer a limited benefit for the procedure. Some laser centers offer payment plans and some 

physicians have begun using credit companies to handle payments. LASIK can cost anywhere 
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from $999 to $3,000 per eye. The cost varies greatly from surgeon to surgeon. Most of the fees 

are global, and cover all the pre-operative and post-operative exams as well as the procedure. 

Patients should be advised of what the fee covers, and if retreatments to the original surgery are 

included in that price. 

Pre-surgery preparations  

The patient is advised to discontinue contact lens wear immediately and refrain from using 

creams, lotions, make-up or perfume for at least two days before surgery. Patients may also be 

asked to scrub their eyelashes for a period of time to remove any debris. Patients also must find 

transportation to and from the surgery, and also to and from the first post-operative visit. 

Medication and distorted vision make it unsafe for the patients to drive after LASIK. 

Aftercare 

After LASIK, patients may experience burning, itching or a foreign body sensation. They should 

be advised not to touch the eye as that could damage the flap. Many physicians recommend 

sleeping after the surgery. Patients may also experience glare, starbursts, or halos that should 

improve after the first few days. Patients are advised to seek help immediately if they feel severe 

eye pain, or if symptoms worsen. 

The first follow-up visit is from 24 to 48 hours after surgery. The physician will remove the eye 

shield, check the patient's vision, and may prescribe more antibiotic drops or artificial tears. 

Patients must refrain from strenuous activity, such as contact sports, for at least a month. The use 

of creams, lotions, and make-up must also be avoided for at least two weeks. Hot tubs and 

swimming pools should be avoided for at least two months. Patients are advised that refraining 

from these activities and products will help stem infection and aid healing of the cornea. 

Patients will have regularly scheduled visits post-LASIK for at least six months. Vision 

gradually improves the first few months after surgery. In some cases, if the vision does not meet 

expectations and the surgeon believes it can be further corrected, he will perform an 

enhancement. Enhancements are usually done for under-correction. Overcorrected patients 

usually need eyeglasses or contact lenses. 

Risks 

Surgeons separate LASIK complications into two categories. 

Intraoperative risks  

 Cornea perforation. This complication has almost disappeared because of advances in 
microkeratome design. 

 Flap complications. Newer microkeratomes also have reduced the likelihood of "free caps," 
where the cap becomes unhinged. An experienced surgeon replaces the cap after ablation. In 
some cases, the procedure must be aborted while the eye heals. 
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 Laser hot spots. Higher energy surrounding the laser beam can cause irregular astigmatism. 
Proper laser testing before the procedure eliminates this risk. 

 Central islands. This refers to a raised area in the central part of the treated zone that receives 
insufficient laser treatment. Any raised area can decrease the laser's effectiveness. The island 
either shrinks by itself or can be remedied with retreatment. 

 Decentered ablation. This occurs when the laser beam is aimed incorrectly. This can result in 
permanent halos and ghost images. 

Post-operative complications  

 Undercorrection or overcorrection. Undercorrection can usually be treated with an 
enhancement, but over-correction will require the use of eyeglasses or contact lenses. 

 Debilitating symptoms. These can be permanent or transient, and include glare, halos, double 
vision and poor nighttime vision. Some patients may also lose contrast sensitivity. 

 Dry eye. This also can be permanent or transient. Most patients experience some dry eye 
immediately after surgery. Some patients continue to experience dry eye and are treated with 
artificial tears or punctal plugs. 

 Displaced flap. Occurs after the eye is hit or rubbed. If immediate attention is given by the 
surgeon, who must lift the flap and clean under it, no long-term effects occur. 

 Nonspecific diffuse intralamellar keratitis. Commonly known as Sands of the Sahara, this 
complication can range from corneal haze to eye clouding that resembles swirling sand. It is 
treated with topical steroids, although severe cases may require eye irrigation. 

 Epithelial ingrowth. The cells of the lower cornea migrate under the corneal cap. The surgeon 
must lift the cap and remove the cells. If untreated, vision is impaired. 

 Striae. These are wrinkles in the flap that can reduce visual acuity. The surgeon must lift the 
corneal flap and smooth the wrinkles. 

 Photophobia. Extreme sensitivity to light can last a few days or a week after surgery. 
 Infection. This rarely occurs after LASIK. It is treated with antibiotics . 

Normal results 

After LASIK, most patients are able to see well enough to pass a driver's license exam without 

glasses or contact lenses. Some patients will still need corrective lenses, but the lenses won't 

need to be as powerful. 

Because LASIK is a relatively new procedure, there is limited information on long-term 

regression. If patients are being treated for myopia, they should be aware they will have to rely 

on spectacles with the onset of presbyopia. 

Morbidity and mortality rates 

Information about mortality rates following LASIK is limited because the procedure is elective. 

Complications that can lead to more serious conditions, such as infection, are treated with topical 

antibiotics after LASIK. The most serious possible complication from LASIK is blindness from 

an untreated complication. As of 2000, there had been no reports of blindness-induced LASIK. 

http://www.encyclopedia.com/topic/Sahara.aspx
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One incidence of legal blindness was reported after a severely myopic patient had retinal 

hemorrhages. However, it was inconclusive whether or not LASIK was the causative agent. 

Alternatives 

Nonsurgical alternatives  

Nonsurgical alternatives to LASIK are contact lenses and eyeglasses, which can also correct 

refractive errors. Continuous-wear contact lenses, which a patient can sleep in for as long as 30 

days, can provide the same effect as LASIK if the patient wants good vision upon waking. 

Orthokeratology involves a rigid gas permeable contact lens the patient wears for a 

predetermined amount of time to reshape the cornea. After removing the lens, it takes weeks for 

the cornea to return to its normal shape. At that time, the patient repeats the process. 

Corneal rings and implants are another alternative for myopes. These require surgery without 

lasers and involve a corrective lens surgically implanted in the eye. One of the biggest benefits to 

these procedures is that they are reversible. However, they may not provide the crisp vision of a 

successful LASIK. There also are several different types of intraocular lenses being tested to 

treat myopia and hyperopia. 

Surgical alternatives  

There also are surgical alternatives to LASIK. They include: 

 Conductive keratoplasty. This uses radio frequency waves to shrink corneal collagen. It is used to 
treat mild to moderate hyperopia. 

 Photorefractive keratectomy (PRK ). PRK also uses an excimer laser and is similar to LASIK. 
However, in PRK, the surface of the cornea is removed by the laser. PRK patients have a longer 
recovery time and may need steroidal eye drops for months after surgery. Its success rate is 
similar to that of LASIK. 

 Radial keratotomy (RK). RK was the first widely used surgical correction for mild to moderate 
myopia. The surgeon alters the shape of the cornea without a laser. This is one of the oldest 
refractive procedures, and has proved successful on lower and moderate corrections. 

 Astigmatic keratotomy (AK). AK is a variation of RK used to treat mild to moderate astigmatism. 
AK has proved successful if the errors are mild to moderate. 

 Laser thermal keratoplasty (LTK). LTK was approved as to treat hyperopia in 2000. An LTK 
patient's vision is overcorrected for one to three months, and the effect of improved near vision 
may diminish over time as distance vision improves. Some regression has been noted. 
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An ophthalmologist performs LASIK, but because it is a relatively new technology, the surgeon 

may not have received training as part of his residency. It is more likely the surgeon has 

completed continuing medical education courses or may have had training provided by the laser 

companies. He may also have received training as part of membership in an organization such as 

the American Society of Refractive Surgeons. 

Before and aftercare probably will be provided by a co-managing optometrist. The optometrist 

usually performs the pre- and post-operative exams, and also discusses the patient's suitability 

for LASIK and any potential problems. 

Ophthalmic technicians may perform preliminary testing, including corneal topography and 

corneal measuring. Laser technicians are required to have special training provided by the laser 

manufacturer. 

Surgeons may perform LASIK in a hospital where they rely on the hospital staff for support. 

Because lasers are expensive, some surgeons pool their resources and purchase a laser that they 

share at a freestanding surgery center. LASIK is also provided by surgeons at surgery centers 

owned by refractive surgery companies. These businesses hire support staff, optometrists and 

surgeons to perform LASIK. 

QUESTIONS TO ASK THE DOCTOR 

 

 How many LASIK procedures have you performed and how long have you been performing 
them? 

 Who will handle the aftercare, the ophthalmologist or co-managing optometrist? 
 What is the experience of the laser support team? 
 How many of your patients achieve 20/20 or better? 
 What percentage of your patients have serious complications? Minor complications? 
 Who will treat complications, if any, after the procedure? 
 If the patient needs an enhancement, is that an extra expense, or is it covered in the original 

fee? 
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Chapter 11 

Laser Surgery 

  

Definition 
Laser (light amplification by stimulated emission of radiation) surgery uses an intensely hot, precisely 

focused beam of light to remove or vaporize tissue and control bleeding in a wide variety of non-

invasive and minimally invasive procedures. 

Purpose 
Laser surgery is used to: 

 Cut or destroy tissue that is abnormal or diseased without harming healthy, normal tissue 
 Shrink or destroy tumors and lesions 
 Cauterize (seal) blood vessels to prevent excessive bleeding. 

Precautions 
Anyone who is thinking about having laser surgery should ask his doctor to: 

 Explain why laser surgery is likely to be more beneficial than traditional surgery 
 Describe his experience in performing the laser procedure the patient is considering. 

Because some lasers can temporarily or permanently discolor the skin of Blacks, Asians, and Hispanics, a 

dark-skinned patient should make sure that his surgeon has successfully performed laser procedures on 

people of color. 

Some types of laser surgery should not be performed on pregnant women or on patients with severe 

cardiopulmonary disease or other serious health problems. 

Description 
The first working laser was introduced in 1960. The device was initially used to treat diseases and 

disorders of the eye, whose transparent tissues gave ophthalmic surgeons a clear view of how the 

narrow, concentrated beam was being directed. Dermatologic surgeons also helped pioneer laser 

surgery, and developed and improved upon many early techniques and more refined surgical 

procedures. 

Types of lasers 

The three types of lasers most often used in medical treatment are the: 

 Carbon dioxide (CO2) laser. Primarily a surgical tool, this device converts light energy to heat 
strong enough to minimize bleeding while it cuts through or vaporizes tissue. 

 Neodymium:yttrium-aluminum-garnet (Nd:YAG) laser. Capable of penetrating tissue more 
deeply than other lasers, the Nd:YAG makes blood clot quickly and can enable surgeons to see 
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and work on parts of the body that could otherwise be reached only through open (invasive) 
surgery. 

 Argon laser. This laser provides the limited penetration needed for eye surgery and superficial 
skin disorders. In a special procedure known as photodynamic therapy (PDT), this laser uses 
light-sensitive dyes to shrink or dissolve tumors. 

Laser applications 

Sometimes described as "scalpels of light," lasers are used alone or with conventional surgical 

instruments in a diverse array of procedures that: 

 improve appearance 
 relieve pain 
 restore function 
 save lives 

Laser surgery is often standard operating procedure for specialists in: 

 cardiology 
 dentistry 
 dermatology 
 gastroenterology (treatment of disorders of the stomach and intestines) 
 gynecology 
 neurosurgery 
 oncology (cancer treatment) 
 ophthalmology (treatment of disorders of the eye) 
 orthopedics (treatment of disorders of bones, joints, muscles, ligaments, and tendons) 
 otolaryngology (treatment of disorders of the ears, nose, and throat) 
 pulmonary care (treatment of disorders of the respiratory system 
 urology (treatment of disorders of the urinary tract and of the male reproductive system) 

Routine uses of lasers include erasing birthmarks, skin discoloration, and skin changes due to aging, and 

removing benign, precancerous, or cancerous tissues or tumors. Lasers are used to stop snoring, remove 

tonsils, remove or transplant hair, and relieve pain and restore function in patients who are too weak to 

undergo major surgery. Lasers are also used to treat: 

 angina (chest pain) 
 cancerous or non-cancerous tumors that cannot be removed or destroyed 
 cold and canker sores, gum disease, and tooth sensitivity or decay 
 ectopic pregnancy (development of a fertilized egg outside the uterus) 
 endometriosis 
 fibroid tumors 
 gallstones 
 glaucoma, mild-to-moderate nearsightedness and astigmatism, and other conditions that impair 

sight 
 migraine headaches 
 non-cancerous enlargement of the prostate gland 
 nosebleeds 

http://medical-dictionary.thefreedictionary.com/pain
http://medical-dictionary.thefreedictionary.com/cancer
http://medical-dictionary.thefreedictionary.com/birthmarks
http://medical-dictionary.thefreedictionary.com/aging
http://medical-dictionary.thefreedictionary.com/snoring
http://medical-dictionary.thefreedictionary.com/Canker+Sores
http://medical-dictionary.thefreedictionary.com/pregnancy
http://medical-dictionary.thefreedictionary.com/astigmatism
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 ovarian cysts 
 ulcers 
 varicose veins 
 warts 
 numerous other conditions, diseases, and disorders 

Advantages of laser surgery 

Often referred to as "bloodless surgery," laser procedures usually involve less bleeding than 

conventional surgery. The heat generated by the laser keeps the surgical site free of germs and reduces 

the risk of infection. Because a smaller incision is required, laser procedures often take less time (and 

cost less money) than traditional surgery. Sealing off blood vessels and nerves reduces bleeding, 

swelling, scarring, pain, and the length of the recovery period. 

Disadvantages of laser surgery 

Although many laser surgeries can be performed in a doctor's office rather than in a hospital, the person 

guiding the laser must be at least as thoroughly trained and highly skilled as someone performing the 

same procedure in a hospital setting. The American Society for Laser Medicine and Surgery, Inc. urges 

that: 

 All operative areas be equipped with oxygen and other drugs and equipment required for 
cardiopulmonary resuscitation (CPR) 

 Non-physicians performing laser procedures be properly trained, licensed, and insured 
 A qualified and experienced supervising physician be able to respond to and manage 

unanticipated events or other emergencies within five minutes of the time they occur 
 Emergency transportation to a hospital or other acute-care facility be available whenever laser 

surgery is performed in a non-hospital setting. 

Imprecisely aimed lasers can burn or destroy healthy tissue. 

Preparation 
Because laser surgery is used to treat so many dissimilar conditions, the patient should ask his physician 

for detailed instructions about how to prepare for a specific procedure. Diet, activities, and medications 

may not have to be limited prior to surgery, but some procedures require a physical examination and a 

medical history that: 

 Determines the patient's general health and current medical status 
 Describes how the patient has responded to other illnesses, hospital stays, and diagnostic or 

therapeutic procedures 
 Clarifies what the patient expects the outcome of the procedure to be. 

Aftercare 
Most laser surgeries can be performed on an outpatient basis, and patients are usually permitted to 

leave the hospital or medical office when their vital signs have stabilized. A patient who has been 

sedated should not be discharged: 

 Until he has recovered from the anesthesia and knows who and where he is 

http://medical-dictionary.thefreedictionary.com/cardiopulmonary+resuscitation+%28CPR%29
http://medical-dictionary.thefreedictionary.com/physical+examination
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 Unless he is accompanied by a responsible adult. 

The doctor may prescribe analgesic (pain-relieving) medication, and should provide easy-to-understand 

written instructions that describe how the patient's recovery should progress and what to do in case 

complications or emergency arise. 

Risks 
Like traditional surgery, laser surgery can be complicated by: 

 hemorrhage 
 infection 
 perforation (piercing) of an organ or tissue 

Laser surgery can also involve risks that are not associated with traditional surgical procedures. Being 

careless or not practicing safe surgical techniques can severely burn the patient's lungs or even cause 

them to explode. Patients must wear protective eye shields while undergoing laser surgery on any part 

of the face near the eyes or eyelids, and the United States Food and Drug Administration (FDA) has said 

that both doctors and patients must use special protective eyewear whenever a CO2 laser is used. 

Laser beams can burn or destroy healthy tissue, cause injuries that are painful and sometimes 

permanent, and actually compound problems they are supposed to solve. Errors or inaccuracies in laser 

surgery can worsen a patient's vision, for example, and lasers can scar and even change the skin color of 

some patients. 

Normal results 
The nature and severity of the problem, the skill of the surgeon performing the procedure, and the 

patient's general health and realistic expectations are among the factors that influence the outcome of 

laser surgery. Successful procedures can enable patients to: 

 feel better 
 look younger 
 enjoy longer, fuller, more active lives 

A patient who is considering any kind of laser surgery should ask his doctor to provide detailed 

information about what the outcome of the surgery is expected to be, what the recovery process will 

involve, and how long it will probably be before he regains a normal appearance and can resume his 

normal activities. 

Abnormal results 
A person who is considering any type of laser surgery should ask his doctor to provide specific and 

detailed information about what could go wrong during the procedure and what the negative impact on 

the patient's health or appearance might be. 

Key terms 
Argon — A colorless, odorless gas. 

Astigmatism — A condition in which one or both eyes cannot filter light properly and images appear 

blurred and indistinct. 

http://medical-dictionary.thefreedictionary.com/argon
http://medical-dictionary.thefreedictionary.com/astigmatism
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Canker sore — A blister-like sore on the inside of the mouth that can be painful but is not serious. 

Carbon dioxide — A heavy, colorless gas that dissolves in water. 

Cardiopulmonary resuscitation — An emergency procedure used to restore circulation and prevent 

brain death to a person who has collapsed, is unconscious, is not breathing, and has no pulse. 

Cauterize — To use heat or chemicals to stop bleeding, prevent the spread of infection, or destroy 

tissue. 

Cornea — The outer, transparent lens that covers the pupil of the eye and admits light. 

Endometriosis — An often painful gynecologic condition in which endometrial tissue migrates from the 

inside of the uterus to other organs inside and beyond the abdominal cavity. 

Glaucoma — A disease of the eye in which increased pressure within the eyeball can cause gradual loss 

of vision. 

Invasive surgery — A form of surgery that involves making an incision in the patient's body and inserting 

instruments or other medical devices into it. 

Nearsightedness — A condition in which one or both eyes cannot focus normally, causing objects at a 

distance to appear blurred and indistinct. Also called myopia. 

Ovarian cyst — A benign or malignant growth on an ovary. An ovarian cyst can disappear without 

treatment or become extremely painful and have to be surgically removed. 

Vaporize — To dissolve solid material or convert it into smoke or gas. 

Varicose veins — Swollen, twisted veins, usually occurring in the legs, that occur more often in women 

than in men. 

Lighter or darker skin may appear, for example, when a laser is used to remove sun damage or age spots 

from an olive-skinned or dark-skinned individual. This abnormal pigmentation may or may not disappear 

in time. 

Scarring or rupturing of the cornea is uncommon, but laser surgery on one or both eyes can: 

 increase sensitivity to light or glare 
 reduce night vision 
 permanently cloud vision, or cause sharpness of vision to decline throughout the day 

Signs of infection following laser surgery include: 

 burning 
 crusting of the skin 
 itching 
 pain 
 scarring 
 severe redness 
 swelling 

http://medical-dictionary.thefreedictionary.com/canker+sore
http://medical-dictionary.thefreedictionary.com/carbon+dioxide
http://medical-dictionary.thefreedictionary.com/cardiopulmonary+resuscitation
http://medical-dictionary.thefreedictionary.com/cauterize
http://medical-dictionary.thefreedictionary.com/Cornea
http://medical-dictionary.thefreedictionary.com/endometriosis
http://medical-dictionary.thefreedictionary.com/glaucoma
http://medical-dictionary.thefreedictionary.com/Invasive+surgery
http://medical-dictionary.thefreedictionary.com/nearsightedness
http://medical-dictionary.thefreedictionary.com/ovarian+cyst
http://medical-dictionary.thefreedictionary.com/vaporize
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Resources 

Organizations 

American Society for Dermatologic Surgery. 930 N. Meacham Road, P.O. Box 4014, Schaumburg, IL 

60168-4014. (847) 330-9830. http://www.asds-net.org. 

American Society for Laser Medicine and Surgery. 2404 Stewart Square, Wausau, WI 54401. (715) 845-

9283. http://www.aslms.org. 

Cancer Information Service. 9000 Rockville Pike, Building 31, Suite 10A18, Bethesda, MD 20892. 1-800-4-

CANCER. http://wwwicic.nci.nih.gov. 7. 

National Cancer Institute. Building 31, Room 10A31, 31 Center Drive, MSC 2580, Bethesda, MD 20892-

2580. (800) 422-6237. http://www.nci.nih.gov. 
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Chapter 12 

Urinalysis 

  

Definition 
Urinalysis is a diagnostic physical, chemical, and microscopic examination of a urine sample (specimen). 

Specimens can be obtained by normal emptying of the bladder (voiding) or by a hospital procedure 

called catheterization. 

Purpose 
Urinalyses are performed for several reasons: 

 general evaluation of health 
 diagnosis of metabolic or systemic diseases that affect kidney function 
 diagnosis of endocrine disorders. Twenty-four hour urine studies are often ordered for these 

tests 
 diagnosis of diseases or disorders of the kidneys or urinary tract 
 monitoring of patients with diabetes 
 testing for pregnancy 
 screening for drug abuse 

Precautions 

Voided specimens 

Urinalysis should not be performed while a woman is menstruating or having a vaginal discharge. A 

woman who must have a urinalysis while she has a vaginal discharge or is having her period should 

insert a fresh tampon before beginning the test. She should also hold a piece of clean material over the 

entrance to her vagina to avoid contaminating the specimen. 

Patients do not have to fast or change their food intake before a urine test. They should, however, avoid 

intense athletic training or heavy physical work before the test because it may result in small amounts of 

blood in the urine. 

The following drugs can affect urinalysis results. The patient may be asked to stop taking them until 

after the test: 

 nitrofurantoin (Macrodantin, Furadantin). Nitrofurantoin is prescribed for infections of the 
urinary tract and other bacterial infections 

 phenazopyridine (Pyridium). This medication is used to relieve burning and pain caused by 
urinary-tract infections 

 rifampin (Rifadin). This medication is prescribed to treat tuberculosis, prevent the spread of 
meningitis, and treat other infections 

http://medical-dictionary.thefreedictionary.com/pain
http://medical-dictionary.thefreedictionary.com/tuberculosis
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Bladder catheterization 

Bladder catheterization is sometimes used to collect urine samples from hospitalized patients. It should 

not, however, be used to collect specimens from males with acute inflammation of the prostate or from 

a patient of either sex with a fractured pelvis. 

Description 
Collecting a urine sample from emptying the bladder takes about two or three minutes. The sample can 

be collected at home as well as in a doctor's office. Urine specimens are usually collected early in the 

morning before breakfast. Urine collected eight hours after eating and at least six hours after the most 

recent urination is more likely to indicate abnormalities. Some people may be asked to void into a clean 

container before getting out of bed in the morning. 

Specimen containers 

The doctor or hospital will supply a sterile container for a specimen being collected for a colony count. A 

colony count is a test that detects bacteria in urine that has been cultured for 24-48 hours. It is used 

instead of a routine urinalysis when a patient's symptoms suggest a urinary tract infection. Nonsterile 

containers can be used for routine specimens that will not be tested immediately after being collected. 

An ordinary open-necked jar may be used after it and its lid have been soaked in very hot water for 15-

20 minutes and then air-dried. 

Laboratory procedures 

STORAGE. Urine specimens should not remain unrefrigerated for longer than two hours. A urine 

specimen that cannot be delivered to a laboratory within two hours should be stored in a refrigerator. 

The reason for this precaution is that urine samples undergo chemical changes at room temperature. 

Blood cells begin to dissolve and the urine loses its acidity. 

VISUAL EXAMINATION. A doctor, nurse, or laboratory technician will look at the specimen to see if the 

urine is red, cloudy, or looks unusual in any way. He or she will also note any unusual odor. 

TESTING TECHNIQUES. Urine samples are tested with a variety of different instruments and techniques. 

Some tests use dipsticks, which are thin strips of plastic that change color in the presence of specific 

substances. Dipsticks can be used to measure the acidity of the urine (its pH) or the presence of blood, 

protein, sugar, or substances produced during the breakdown of fatty acids (ketones). A urinometer is 

used to compare the density of the urine specimen with the density of plain water. This measurement is 

called specific gravity. 

The urine specimen is also examined under a microscope to determine whether it contains blood cells, 

crystals, or small pieces of fibrous material (casts). 

Preparation 

Voided specimens 

Most urine specimens from adults or older children are collected by the patient's voiding into a suitable 

container. Soaps and disinfectants may contaminate urine specimens and should not be used. The 

doctor or laboratory may supply a special antiseptic solution that won't irritate the skin. The method for 

collection varies somewhat according to age and sex. 

WOMEN AND GIRLS. Before collecting a urine sample, a woman or girl should use a clean cotton ball 

moistened with lukewarm water to cleanse the external genital area. Gently separating the folded skin 
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(labia) on either side of her vagina, she should move the cotton ball from the front of the area to the 

back. After repeating this process several times, using a fresh piece of cotton each time, she should dry 

the area with a clean towel. 

To prevent menstrual blood, vaginal discharge, or germs from the external genitalia from contaminating 

the specimen, a woman or girl should release some urine before she begins to collect her sample. A 

urine specimen obtained this way is called a midstream clean catch. 

MEN AND BOYS. A man or boy should use a piece of clean cotton, moistened with antiseptic, to cleanse 

the head of his penis and the passage through which urine leaves his body (the urethral meatus). He 

should draw back his foreskin if he has not been circumcised. He should move the cotton in a circular 

motion away from the urinary opening, using a fresh piece of cotton each time. After repeating this 

process several times, he should use a fresh piece of cotton to remove the antiseptic. After the area has 

been thoroughly cleansed, he should begin urinating and collect a small sample in a container without 

interrupting the stream of urine. 

INFANTS. A parent, nurse, or doctor should cleanse the child's genitals and as much of the surrounding 

area as will fit into the sterile urine-collection bag provided by the hospital. When the area has been 

thoroughly cleansed, the bag should be attached to the child's genital area and left in place until the 

child has urinated. It is important to remember not to touch the inside of the bag and to remove it as 

soon as a specimen has been obtained. 

Bladder catheterization 

Bladder catheterization is a hospital procedure used to collect uncontaminated urine when the patient 

cannot void. A catheter is a thin flexible tube that the doctor inserts through the urethra into the 

bladder to allow urine to flow out. To minimize the risk of infecting the patient's bladder with bacteria, 

many doctors use a so-called Robinson catheter, which is a plain rubber or latex tube that is removed as 

soon as the specimen is collected. 

Suprapubic bladder aspiration is a technique that is sometimes used to collect urine from infants 

younger than six months. The doctor withdraws urine from the bladder into a syringe through a needle 

inserted through the skin over the bladder. This technique is used only when the child cannot void 

because of an abnormal urethra or if he or she has a urinary tract infection that has not responded to 

treatment. 

Aftercare 
The patient may return to normal activities after collecting the sample and may start taking medications 

that were discontinued before the test. 

Risks 
There are no risks associated with voided specimens. The risk of bladder infection from catheterization 

with a Robinson catheter is about 3%. 
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Normal results 

Contents and appearance 

Normal urine is a clear straw-colored liquid. It has a slight odor. It contains some crystals, a small 

number of cells from the tissues that line the bladder, and transparent (hyaline) casts. Normal urine 

does not contain sugars, yeast cells, protein, ketones, bacteria, or parasitic organisms. 

The time of day a urine sample is collected can make a difference in the appearance of the specimen. 

Some foods and medicines, including red beets, asparagus, and penicillin, can affect the color or smell of 

urine. Although most color variations are harmless, they sometimes indicate the presence of serious 

disease. A doctor, nurse, or laboratory technician should be notified if the urine is red or cloudy or looks 

unusual in any way. 

Acidity 

The pH of normal urine is 4.5-8.0. Its specific gravity is 1.0005-1.035. 

Abnormal results 

Cloudiness 

Urine may be cloudy (turbid) because it contains red or white blood cells, bacteria, fat, mucus, digestive 

fluid (chyle), or pus from a bladder or kidney infection. 

Odor 

Foul-smelling urine is a common symptom of urinary-tract infection. A fruity odor is associated with 

diabetes mellitus, starvation and dehydration, or ketone formation. Other distinctive odors are present 

in the urine of patients with maple syrup urine disease or phenylketonuria (PKU). 

Specific gravity 

The specific gravity of urine can be affected by a range of diseases and disorders. Low specific gravity 

(below 1.005) is associated with diabetes insipidus, nephrogenic diabetes insipidus, acute tubular 

necrosis, and inflammation of the upper urinary tract (pyelonephritis). In fixed specific gravity, the 

specific gravity of the urine remains at 1.010 no matter how much fluid the person drinks. This condition 

occurs in patients who have chronic inflammation of the small blood vessels in the kidneys 

(glomerulonephritis) and serious kidney damage. High specific gravity (above 1.035) occurs in patients 

who are in shock or who suffer from nephrotic syndrome, dehydration, acute glomerulonephritis, 

congestive heart failure, or liver failure. 

Ph 

A pH factor greater than 7 (more alkaline) may result from Fanconi's syndrome, urinary tract infections, 

or metabolic or respiratory alkalosis. A pH factor below 7 (more acid) may be due to fever, PKU, the 

secretion of homogentisic acid in the urine (alkaptonuria), and acidosis. 

Blood and tissue cells 

Red blood cells in the urine can be due to vigorous exercise or exposure to toxic chemicals. Bloody urine 

can also be a sign of bleeding in the genitourinary tract as a result of systemic bleeding disorders, 

various kidney diseases, bacterial infections, parasitic infections including malaria, obstructions in the 

urinary tract, scurvy, subacute bacterial endocarditis, traumatic injuries, and tumors. 

http://medical-dictionary.thefreedictionary.com/diabetes+mellitus
http://medical-dictionary.thefreedictionary.com/dehydration
http://medical-dictionary.thefreedictionary.com/phenylketonuria
http://medical-dictionary.thefreedictionary.com/diabetes+insipidus
http://medical-dictionary.thefreedictionary.com/pyelonephritis
http://medical-dictionary.thefreedictionary.com/glomerulonephritis
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A high number of white blood cells in the urine is usually a symptom of urinary tract infection. A large 

number of cells from tissue lining (epithelial cells) can indicate damage to the small tubes that carry 

material into and out of the kidneys. 

Casts 

Casts are small fibrous objects that are formed when protein and other materials settle in the kidney 

tubules and collecting ducts. Casts are dislodged by normal urine flow. A large number of them in a 

urine specimen is a sign of kidney disease. 

Crystals 

There are several different chemicals in body fluids that can form crystals that appear in urine. Some of 

these appear in normal urine, such as calcium oxalate or uric acid crystals. A large number of calcium 

oxalate crystals, however, may be a sign of abnormally high levels of calcium in the blood 

(hypercalcemia). Other crystals, including tyrosine, leucine, and cholesterol, are abnormal. The presence 

of cystine crystals is a symptom of excessive urinary secretion of cystine (cystinuria). Cystine is an acid 

found in many proteins and normally reabsorbed by the kidney tubules. 

Protein 

Protein in the urine can be a symptom of kidney stones, inflammation of the kidneys, degenerative 

kidney disease, or multiple tumors. 

Sugars 

A high level of glucose and other sugars in the urine (glycosuria) is often a symptom of diabetes mellitus. 

Glycosuria can also be caused by advanced kidney disease, Cushing's syndrome, impaired tubular 

reabsorption, shock, a rare tumor of the adrenal gland (pheochromocytoma), or cancer of the pancreas. 

Milk in the urine is normal if a woman is pregnant, has just given birth, or is breastfeeding. On the other 

hand, rare hereditary metabolic disorders are indicated when urine contains fruit sugar (fructose), milk 

sugar (galactose), or a simple sugar called pentose. 

Ketones 

The presence of abnormally high numbers of ketones in the urine (ketonuria) usually results from 

uncontrolled diabetes mellitus. Ketonuria can also be caused by prolonged diarrhea or vomiting that 

results in starvation. 

Key terms 
Acidosis — A condition of the blood in which bicarbonate levels are below normal. 

Alkalosis — A condition of the blood and other body fluids in which bicarbonate levels are higher than 

normal. 

Casts — Small fibrous objects formed from materials that collect in the kidney tubules and are washed 

out by normal urine flow. 

Catheter — A thin flexible tube inserted through the urethra into the bladder to allow urine to flow out. 

Clean catch specimen — A urine specimen that is collected from the middle of the urine stream after 

the first part of the flow has been voided. 

http://medical-dictionary.thefreedictionary.com/kidney+disease
http://medical-dictionary.thefreedictionary.com/hypercalcemia
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Colony count — A measurement of the growth of bacteria in a urine sample that has been cultured for 

24 to 48 hours. 

Fanconi's syndrome — A rare disorder caused by vitamin D deficiency or exposure to heavy metals. 

Ketones — Substances produced during the breakdown of fatty acids. They are produced in excessive 

amounts in diabetes and certain other abnormal conditions. 

Nephrotic syndrome — A condition characterized by water retention, little or no protein in urine, and 

high blood cholesterol. 

pH — A chemical symbol used to describe the acidity or alkalinity of a fluid, ranging from 0 (more acid) 

to 14 (more alkaline). 

Urethra — The duct that carries urine from the bladder to the outside of the body. 

Urinalysis (plural, urinalyses) — The diagnostic testing of a urine sample. 

Voiding — Another word for emptying the bladder or urinating. 

Bilirubin 

Bilirubin is an orange-yellow pigment found in bile, a fluid secreted by the liver. When it is found in 

urine, bilirubin may be a symptom of liver disease caused by the formation of fibrous tissue, medications 

that damage the liver, or obstructive jaundice. 

Urobilinogen 

Bacteria in the small intestine can convert bilirubin to urobilinogen, which is excreted in the feces, in 

bile, or in urine. An accumulation of urobilinogen in the urine may be a sign of severe infection, liver 

damage, or diseases that destroy red blood cells. Low levels of urobilinogen in the urine may be a result 

of antimicrobial therapy, inflammatory diseases, kidney disease, severe diarrhea, or blocked bile ducts. 

Other findings 

The presence of bacteria, parasites, or yeast cells in the urine may be a symptom of urinary tract 

infection or contamination of the external genitalia. Other factors that may affect urinalysis results 

include failure to collect a specimen during the day's first voiding; frequent urination; large dietary 

intake of vitamin C; and urine with a pH value lower than 6. 

Resources 

Organizations 

American Association of Kidney Patients. 100 S. Ashley Dr., #280, Tampa, FL 33602. (800) 749-2257. 

http://www.aakp.org. 

American Kidney Fund (AKF). Suite 1010, 6110 Executive Boulevard, Rockville, MD 20852. (800) 638-

8299. http://216.248.130.102/Default.htm. 

Gale Encyclopedia of Medicine. Copyright 2008 The Gale Group, Inc. All rights reserved. 

urinalysis 
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analysis of the urine as an aid in the diagnosis of disease. Many types of test are used in analyzing the 

urine in order to determine whether it contains abnormal substances indicative of disease. The most 

significant substances normally absent from urine and detected by urinalysis are protein, glucose, 

acetone, blood, pus, and casts. 

 

Valerie Apricot, M.D.; Ph.D. 
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Chapter 13 

Dehydration 

  

Definition 
Dehydration is the loss of water and salts essential for normal body function. 

Description 
Dehydration occurs when the body loses more fluid than it takes in. This condition can result from illness; 

a hot, dry climate; prolonged exposure to sun or high temperatures; not drinking enough water; and 

overuse of diuretics or other medications that increase urination. Dehydration can upset the delicate 

fluid-salt balance needed to maintain healthy cells and tissues. 

Water accounts for about 60% of a man's body weight. It represents about 50% of a woman's weight. 

Young and middle-aged adults who drink when they're thirsty do not generally have to do anything more 

to maintain their body's fluid balance. Children need more water because they expend more energy, but 

most children who drink when they are thirsty get as much water as their systems require. 

Age and dehydration 
Adults over the age of 60 who drink only when they are thirsty probably get only about 90% of the fluid 

they need. Developing a habit of drinking only in response to the body's thirst signals raises an older 

person's risk of becoming dehydrated. Seniors who have relocated to areas where the weather is warmer 

or dryer than the climate they are accustomed to are even likelier to become dehydrated unless they 

make it a practice to drink even when they are not thirsty. 

Dehydration in children usually results from losing large amounts of fluid and not drinking enough water to 

replace the loss. This condition generally occurs in children who have stomach flu characterized by 

vomiting and diarrhea, or who can not or will not take enough fluids to compensate for excessive losses 

associated with fever and sweating of acute illness. An infant can become dehydrated only hours after 

becoming ill. Dehydration is a major cause of infant illness and death throughout the world. 

Types of dehydration 
Mild dehydration is the loss of no more than 5% of the body's fluid. Loss of 5-10% is considered moderate 

dehydration. Severe dehydration (loss of 10-15% of body fluids) is a life-threatening condition that 

requires immediate medical care. 

Complications of dehydration 
When the body's fluid supply is severely depleted, hypovolemic shock is likely to occur. This condition, 

which is also called physical collapse, is characterized by pale, cool, clammy skin; rapid heartbeat; and 

shallow breathing. 

Blood pressure sometimes drops so low it can not be measured, and skin at the knees and elbows may 

become blotchy. Anxiety, restlessness, and thirst increase. After the patient's temperature reaches 107 

°F (41.7 °C) damage to the brain and other vital organs occurs quickly. 

Causes and symptoms 
Strenuous activity, excessive sweating, high fever, and prolonged vomiting or diarrhea are common 

causes of dehydration. So are staying in the sun too long, not drinking enough fluids, and visiting or 

moving to a warm region where it doesn't often rain. Alcohol, caffeine, and diuretics or other medications 

that increase the amount of fluid excreted can cause dehydration. 

http://medical-dictionary.thefreedictionary.com/diuretics
http://medical-dictionary.thefreedictionary.com/diarrhea
http://medical-dictionary.thefreedictionary.com/fever
http://medical-dictionary.thefreedictionary.com/death
http://medical-dictionary.thefreedictionary.com/shock
http://medical-dictionary.thefreedictionary.com/anxiety
http://medical-dictionary.thefreedictionary.com/caffeine
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Reduced fluid intake can be a result of: 

 appetite loss associated with acute illness 

 excessive urination (polyuria) 

 nausea 

 bacterial or viral infection or inflammation of the pharynx (pharyngitis) 

 inflammation of the mouth caused by illness, infection, irritation, or vitamin deficiency (stomatitis) 

Other conditions that can lead to dehydration include: 

 disease of the adrenal glands, which regulate the body's water and salt balance and the function of many 
organ systems 

 diabetes mellitus 

 eating disorders 

 kidney disease 

 chronic lung disease. 

An infant who does not wet a diaper in an eight-hour period is dehydrated. The soft spot on the baby's 

head (fontanel) may be depressed. Symptoms of dehydration at any age include cracked lips, dry or 

sticky mouth, lethargy, and sunken eyes. A person who is dehydrated cries without shedding tears and 

does not urinate very often. The skin is less elastic than it should be and is slow to return to its normal 

position after being pinched. 

Dehydration can cause confusion, constipation, discomfort, drowsiness, fever, and thirst. The skin turns 

pale and cold, the mucous membranes lining the mouth and nose lose their natural moisture. The pulse 

sometimes races and breathing becomes rapid. Significant fluid loss can cause serious neurological 

problems. 

Diagnosis 
The patient's symptoms and medical history usually suggest dehydration. Physical examination may 

reveal shock, rapid heart rate, and/or low blood pressure. Laboratory tests, including blood tests (to check 

electrolyte levels) and urine tests (e.g., urine specific gravity and creatinine), are used to evaluate the 

severity of the problem. Other laboratory tests may be ordered to determine the underlying condition 

(such as diabetes or an adrenal gland disorder) causing the dehydration. 

Treatment 
Increased fluid intake and replacement of lost electrolytes are usually sufficient to restore fluid balances in 

patients who are mildly or moderately dehydrated. For individuals who are mildly dehydrated, just drinking 

plain water may be all the treatment that is needed. Adults who need to replace lost electrolytes may 

drink sports beverages (e.g., Gatorade or Recharge) or consume a little additional salt. Parents should 

follow label instructions when giving children Pedialyte or other commercial products recommended to 

relieve dehydration. Children who are dehydrated should receive only clear fluids for the first 24 hours. 

A child who is vomiting should sip one or two teaspoons of liquid every 10 minutes. A child who is less 

than a year old and who is not vomiting should be given one tablespoon of liquid every 20 minutes. A 

child who is more than one year old and who is not vomiting should take two tablespoons of liquid every 

30 minutes. A baby who is being breast-fed should be given clear liquids for two consecutive feedings 

before breastfeeding is resumed. A bottle-fed baby should be given formula diluted to half its strength for 

the first 24 hours after developing symptoms of dehydration. 

In order to accurately calculate fluid loss, it's important to chart weight changes every day and keep a 

record of how many times a patient vomits or has diarrhea. Parents should note how many times a baby's 

diaper must be changed. 

http://medical-dictionary.thefreedictionary.com/kidney+disease
http://medical-dictionary.thefreedictionary.com/constipation
http://medical-dictionary.thefreedictionary.com/physical+examination
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Children and adults can gradually return to their normal diet after they have stopped vomiting and no 

longer have diarrhea. Bland foods should be reintroduced first, with other foods added as the digestive 

system is able to tolerate them. Milk, ice cream, cheese, and butter should not be eaten until 72 hours 

after symptoms have disappeared. 

Medical care 
Severe dehydration can require hospitalization and intravenous fluid replacement. If an individual's blood 

pressure drops enough to cause or threaten the development of shock, medical treatment is usually 

required. A doctor should be notified whenever an infant or child exhibits signs of dehydration or a parent 

is concerned that a stomach virus or other acute illness may lead to dehydration. 

a doctor should also be notified if: 

 a child less than three months old develops a fever higher than 100 °F (37.8 °C) 

 a child more than three months old develops a fever higher than 102 °F (38.9 °C) 

 symptoms of dehydration worsen 

 an individual urinates very sparingly or does not urinate at all during a six-hour period 

 dizziness, listlessness, or excessive thirst occur 

 a person who is dieting and using diuretics loses more than 3 lb (1.3 kg) in a day or more than 5 lb (2.3 
kg) a week 

When treating dehydration, the underlying cause must also be addressed. For example, if dehydration is 

caused by vomiting or diarrhea, medications may be prescribed to resolve these symptoms. Patients who 

are dehydrated due to diabetes, kidney disease, or adrenal gland disorders must receive treatment for 

these conditions as well as for the resulting dehydration. 

Alternative treatment 
Gelatin water can be substituted for electrolyte-replacement solutions. It is made by diluting a 3-oz 

package in a quart of water or by adding one-quarter teaspoon of salt and a tablespoon of sugar to a pint 

of water. 

Prognosis 
Mild dehydration rarely results in complications. If the cause is eliminated and lost fluid is replaced, mild 

dehydration can usually be cured in 24-48 hours. 

Vomiting and diarrhea that continue for several days without adequate fluid replacement can be fatal. The 

risk of life-threatening complications is greater for young children and the elderly. However, dehydration 

that is rapidly recognized and treated has a good outcome. 

Prevention 
Patients who are vomiting or who have diarrhea can prevent dehydration by drinking enough fluid for their 

urine to remain the color of pale straw. Ensuring that patients always drink adequate fluids during an 

illness will help prevent dehydration. Infants and young children with diarrhea and vomiting can be given 

electrolyte solutions such as Pedialyte to help prevent dehydration. People who are not ill can maintain 

proper fluid balance by drinking several glasses of water before going outside on a hot day. It is also a 

good idea to avoid coffee and tea, which increase body temperature and water loss. 

Patients should know whether any medication they are taking can cause dehydration and should get 

prompt medical care to correct any underlying condition that increases the risk of dehydration. 

Other methods of preventing dehydration and ensuring adequate fluid intake include: 

 eating more soup at mealtime 

 drinking plenty of water and juice at mealtime and between meals 



Page | 97  
 

 keeping a glass of water nearby when working or relaxing 

Resources 

Other 
"Hydration—Getting Enough Water." Loyola University Health System. May 13, 1998. 

http://www.luhs.org. 

Key terms 
Electrolytes — Mineral salts, such as sodium and potassium, dissolved in body fluid. 

Gale Encyclopedia of Medicine. Copyright 2008 The Gale Group, Inc. All rights reserved. 

dehydration 

 [de″hi-dra´shun]  

removal of water from the body or a tissue; or the condition that results from undue loss of water. 

DIARRHEA in infants is a common cause of this. Severe dehydration is a serious condition that may lead to 

SHOCK, ACIDOSIS, and accumulation of waste products in the body (as in UREMIA), sometimes resulting in 

death. Water accounts for more than half the body weight. Under normal conditions, the total 24-hour 

output of fluid in urine and feces and through the lungs and skin is about 2500 ml in adults. To make up 

for this loss, the same amount must be taken in to maintain FLUID BALANCE. When the fluid intake is 

insufficient or the output is excessive, deficient fluid VOLUME occurs. 

 

Clinical features of dehydration in an infant. From Lissauer and Graham, 2002. 

Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, Seventh Edition. © 

2003 by Saunders, an imprint of Elsevier, Inc. All rights reserved. 

http://medical-dictionary.thefreedictionary.com/Electrolytes
http://medical-dictionary.thefreedictionary.com/diarrhea
http://medical-dictionary.thefreedictionary.com/shock
http://medical-dictionary.thefreedictionary.com/acidosis
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de·hy·dra·tion 

(dē'hī-drā'shŭn), Avoid the jargonistic use of this word as a synonym of thirst. 

1. Deprivation of water. Synonym(s): anhydration 

2. Reduction of water content.  

3. Synonym(s): exsiccation (2)  

4. Synonym(s): desiccation 

5. Used commonly in emergency departments to describe a state of water loss sufficient to cause 

intravascular volume deficits leading to orthostatic symptoms.  

Farlex Partner Medical Dictionary © Farlex 2012 

dehydration 

/de·hy·dra·tion/ (de″hi-dra´shun)  

1. removal of water from a substance. 

2. the condition that results from excessive loss of body water. 

 

hypernatremic dehydration  a condition in which electrolyte losses are disproportionately smaller than 

water losses. 

Dorland's Medical Dictionary for Health Consumers. © 2007 by Saunders, an imprint of Elsevier, Inc. All 

rights reserved. 

dehydration 

(dē′hī-drā′shən) 

n. 

1. The process of removing water from a substance or compound. 

2. Excessive loss of water from the body or from an organ or body part, as from illness or fluid 

deprivation. 

The American Heritage® Medical Dictionary Copyright © 2007, 2004 by Houghton Mifflin Company. 

Published by Houghton Mifflin Company. All rights reserved. 

dehydration 

[di′hīdrā′shən]  

1 excessive loss of water from body tissues. Dehydration is accompanied by a disturbance in the balance 

of essential electrolytes, particularly sodium, potassium, and chloride. It may follow prolonged fever, 

http://medical-dictionary.thefreedictionary.com/anhydration
http://medical-dictionary.thefreedictionary.com/exsiccation
http://medical-dictionary.thefreedictionary.com/desiccation
http://medical-dictionary.thefreedictionary.com/_/gr.aspx?url=-eref-trade.hmco.com/
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diarrhea, vomiting, acidosis, and any condition in which there is rapid depletion of body fluids. It is of 

particular concern among infants and young children because their electrolyte balance is normally 

precarious. Signs of dehydration include poor skin turgor (not a reliable sign in the elderly), flushed dry 

skin, coated tongue, dry mucous membranes, oliguria, irritability, and confusion. Normal fluid volume and 

balanced electrolyte values are the primary goals of therapy.  

2 rendering a substance free from water. Also called anhydration.  

Mosby's Medical Dictionary, 9th edition. © 2009, Elsevier. 

dehydration 

Internal medicine The loss of intracellular water that leads to cellular desiccation and ↑ plasma sodium 

concentration and osmolality, often due to GI tract–eg, vomiting, diarrhea Clinical Rapid ↓ weight loss of 

10% is severe, ↑ thirst, dry mouth, weakness or lightheadedness, worse on standing, darkened or ↓ urine; 

severe dehydration can lead to changes in the body chemistry, kidney failure, ±life-threatening 

Management Fluid replacement, 5% dextrose. Cf Volume depletion.  

McGraw-Hill Concise Dictionary of Modern Medicine. © 2002 by The McGraw-Hill Companies, Inc. 

de·hy·dra·tion  

(dē-hī-drā'shŭn)  

1. Deprivation of water.  

Synonym(s): anhydration.  

2. Process of losing body water, progressing either from the hyperhydrated state to euhydration or from 

euhydration downward to hypohydration.  

3. Synonym(s): exsiccation (2) .  

4. Synonym(s): desiccation.  

Medical Dictionary for the Health Professions and Nursing © Farlex 2012 

dehydration 

(de?hi?dra'shon) [ de- + hydration]  

1. The removal of water from a chemical, e.g., by surface evaporation or by heating it to release water of 

crystallization. Synonym: anhydration 

 

DEHYDRATION PROCESS 

http://medical-dictionary.thefreedictionary.com/anhydration
http://medical-dictionary.thefreedictionary.com/volume+depletion
http://medical-dictionary.thefreedictionary.com/anhydration
http://medical-dictionary.thefreedictionary.com/exsiccation
http://medical-dictionary.thefreedictionary.com/desiccation
javascript:eml2('davisTab', 'd01.jpg')
javascript:eml2('davisTab', 'd01.jpg')
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2. The clinical consequences of negative fluid balance, i.e., of fluid intake that fail to match fluid loss. 

Dehydration is marked by thirst, orthostatic hypotension, tachycardia, elevated plasma sodium levels, 

hyperosmolality, and, in severe instances, cellular disruption, delirium, falls, hyperthermia, medication 

toxicity, renal failure, or death. ; illustration 

Etiology 

Worldwide, the most common cause of dehydration is diarrhea. In industrialized nations, dehydration is 

also caused by vomiting, fevers, heat-related illnesses, diabetes mellitus, diuretic use, thyrotoxicosis, and 

hypercalcemia. Patients at risk for dehydration include those with an impaired level of consciousness 

and/or an inability to ingest oral fluids, patients receiving only high-protein enteral feedings, older adults 

who do not drink enough water, and patients (esp. infants and children) with watery diarrhea. The elderly 

(esp. those over 85) are increasingly hospitalized for dehydration. Dehydration is avoidable and 

preventable. Lengthy fasting before a procedure, long waits in emergency departments, or increased 

physical dependency (e.g., being unable to pour water from a bedside container) may place patients at 

risk. Nursing home residents are at higher risk for dehydration than older adults living independently, 

partly because of limited access to oral fluids. The elderly also are at risk because of reduced thirst-

response, a decrease in total body fluids, and declining renal function. Clinical states that can produce 

hypertonicity and dehydration include a deficiency in synthesis or release of antidiuretic hormone (ADH) 

from the posterior pituitary gland (diabetes insipidus); a decrease in renal responsiveness to ADH; 

osmotic diuresis (hyperglycemic states, administration of osmotic diuretics); excessive pulmonary water 

loss from high fever (esp. in children); and excessive sweating without water replacement. 

CAUTION! 
Dehydration should not be confused with fluid volume deficit. In the latter condition, water and electrolytes 

are lost in the same proportion as they exist in normal body fluids; thus, the electrolyte to water ratio 

remains unchanged. In dehydration, water is the primary deficiency, resulting in increased levels of 

electrolytes or hypertonicity.  

Patient care 

The patient is assessed for decreased skin turgor; dry, sticky mucous membranes; rough, dry tongue; 

weight loss; fever; restlessness; agitation; and weakness. Cardiovascular findings include orthostatic 

hypotension, decreased cardiovascular pressure, and a rapid, weak pulse. Hard stools result if the 

patient's problem is not primarily watery diarrhea. Urinary findings include a decrease in urine volume 

(oliguria), specific gravity higher than 1.030, and an increase in urine osmolality. Blood serum studies 

reveal increased sodium, protein, hematocrit, and serum osmolality. 

Continued loss of water is prevented, and water replacement is provided as prescribed, usually beginning 

with a 5% dextrose in water solution intravenously if the patient cannot ingest oral fluids. Once adequate 

renal function is present, electrolytes can be added to the infusion based upon periodic evaluation of 

serum electrolyte levels. Health care professionals can prevent dehydration by quickly treating causes 

such as vomiting and diarrhea, measuring fluid intake (and where possible urine output) in at-risk 

patients, providing glasses and cups that are light and easily handled, teaching certified nursing 

assistants (CNAs) and family care providers to record fluid intake, observing urine concentration in 

incontinent patients, offering fluids in small amounts every time they interact with an at-risk patient, 

encouraging increased amounts of fluids (at the patient’s preferred temperature) with and between meals 

and at bedtime (to 50 ounces or 1500 ml/D unless otherwise restricted), and offering preferred fluids and 

a variety of fluids (including frozen juice bars, water-rich fruits and vegetables), and assessing for 

excessive fluid loss during hot weather and replacing it. 

voluntary dehydration 
The willful refusal to eat, drink, or accept fluids from health care providers, sometimes used by the 

terminally ill to hasten death. 
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Medical Dictionary, © 2009 Farlex and Partners 

dehydration 

A reduction in the normal water content of the body. This is usually due to excessive fluid loss by 

sweating, vomiting or diarrhoea which is not balanced by an appropriate increase in intake. 

Collins Dictionary of Medicine © Robert M. Youngson 2004, 2005 

dehydration 

the process by which water is removed from any substance. It is utilized in freeze-drying for the 

preservation of materials, and in the removal of water from microscopical preparations where it is 

necessary to use substances which are immiscible with water. 

Collins Dictionary of Biology, 3rd ed. © W. G. Hale, V. A. Saunders, J. P. Margham 2005 

dehydration 

in general, the process of removal or loss of water from a substance or body. For related terms used in 

the context of human fluid balance, see also hydration status. 

Dictionary of Sport and Exercise Science and Medicine by Churchill Livingstone © 2008 Elsevier Limited. 

All rights reserved. 

de·hy·dra·tion  

(dē-hī-drā'shŭn) Avoid the jargonistic use of this word as a synonym of thirst. 

1. Deprivation of water.  

2. Reduction of water content.  

3. Synonym(s): exsiccation.  

4. Used in emergency departments to describe a state of water loss sufficient to cause intravascular 

volume deficits leading to orthostatic symptoms.  

Medical Dictionary for the Dental Professions © Farlex 2012 

dehydration (dē´hīdrā´shən), 

n 1. the removal of water (e.g., from the body or tissue).  

n 2. a decrease in serum fluid coupled with the loss of interstitial fluid from the body. It is associated with 

disturbances in fluid and electrolyte balance. 

  

http://medical-dictionary.thefreedictionary.com/hydration+status
http://medical-dictionary.thefreedictionary.com/exsiccation
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Chapter 14 

 

Intravenous Rehydration  

Intravenous rehydration 

Definition 

Intravenous rehydration is the process by which sterile water solutions containing small amounts 

of salt or sugar are injected into the body through a tube attached to a needle which is inserted 

into a vein. 

Purpose 

Intravenous rehydration is used to restore the fluid and electrolyte balance of the body due to 

illness, surgery, or accident. Electrolytes are salts (sodium, potassium, chloride, calcium, 

magnesium, phosphate, sulfate, and bicarbonate) that become ions when mixed with fluids in the 

body and blood and have the ability to conduct electricity. The body uses electrolytes to carry 

electrical impulses from cell to cell. Moderate to severe dehydration can interfere with the 

body's normal functioning. Restoration of fluids and electrolytes through intravenous means is 

the swiftest means to achieve fluid balance. 

Description 

Fever , vomiting , and diarrhea can cause a child to become dehydrated fairly quickly. Infants 

and children are especially vulnerable to dehydration. Athletes who have over-exerted 

themselves in hot weather may also require rehydration with IV (intravenous) fluids. An IV for 

rehydration can be in place for several hours to several days and is generally used if a patient 

cannot drink fluids. 

Basic IV solutions are made of sterile water with small amounts of sodium (an ingredient in table 

salt) or dextrose (sugar) supplied in bottles or thick plastic bags that can hang on a stand 

mounted next to the patient's bed. Additional mineral salts such as potassium and calcium, 

vitamins , or medications can be added to the IV solution by injecting them into the bottle or bag 

with a needle or injected directly into the IV line. 

Precautions 

Patients receiving IV therapy need to be monitored to ensure that the IV solutions are providing 

the correct amounts of fluids and minerals needed. People with kidney and heart disease are at 
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increased risk for over-hydration , so they must be carefully monitored when receiving IV 

therapy. 

Preparation 

The doctor orders the IV solution and any additional nutrients or medications to be added to it. 

The doctor also specifies the rate at which the IV will dispense the solution. 

The IV solutions are prepared under the supervision of a pharmaceutical company, using sanitary 

techniques that prevent bacterial contamination, and come prepackaged. Additions to the IV 

solutions are supervised by a doctor or nurse. Just like a prescription, the IV is clearly labeled to 

show its contents and the amounts of any additives. 

The skin around the area where the needle for the IV catheter is inserted is cleaned and 

disinfected. Once the IV catheter is in place, it is taped to the skin to prevent it from being 

dislodged. The IV line is then attached to the IV catheter. Any other IV lines can be added to the 

IV catheter. 

Aftercare 

Patients need to take fluids by mouth before an IV solution is discontinued. After the IV needle 

is removed, the site should be inspected for any signs of bleeding or infection. 

Risks 

There is a small risk of infection at the injection site that is usually treated topically. It is also 

possible that the IV solution may not provide all of the nutrients needed, leading to a deficiency 

or an imbalance, which would need to be corrected. 

If the needle becomes dislodged, the solution can flow into tissues around the injection site rather 

than into the vein. This is called extravasation, or infiltration, and occurs in about half of 

pediatric IVs. In most cases, the patient reports a burning or stinging sensation at the site of the 

needle or IV catheter, especially when new IV fluids are started or the speed of the IV drip is 

increased. The tissues usually swell and become discolored, looking like a bruise. Usually, the 

IV catheter is removed and reinserted at another site. 

If an IV has been in place for a long time or the child has had a medical condition that weakens 

the veins, the child may experience vein collapse. This occurs when the vein is not able to 

receive anymore intravenous fluid and forces the IV solution into the surrounding tissues. It can 

also occur if a thrombosis, or blood clot, forms in the vein at the IV catheter site. 

A collapsed vein feels and looks much like a dislodged IV catheter. This can sometimes happen 

when the nurse has inserted a needle or IV catheter that is too big for the size of the vein. This 

isn't a misjudgement on the nurse's part. Standard sized needles are used and only rarely are 

extremely thin needles necessary. They may be needed in adult patients as well as children. If 

vein collapse occurs, the IV catheter should be removed and reinserted into a different vein, 
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usually in another part of the body. For example, if a vein in the left arm collapses, the nurse can 

put a new IV catheter into the right arm. 

Treatment for an extravasation or a collapsed vein are similar. A warm compress is usually 

applied to the injection site to reduce swelling. If there is sufficient injury at the injection site, 

general wound care is done to prevent infection and speed healing. 

Parental concerns 

Usually intravenous rehydration is very effective, allowing the child's body to return to its 

normal fluid equilibrium. Once the child can keep fluids down orally and urine output has 

returned to normal, then intravenous rehydration is discontinued. Most children don't relapse 

once they are home if they can continue taking fluids by mouth. 

Intravenous rehydration should only be used for moderate to severe dehydration. It is not 

recommended for mild dehydration from stomach upset or flu. Oral products that restore fluid 

and electrolytes balance are better for hydrating a sick child who has been vomiting during an 

illness or after strenuous activity in extremely hot weather. Oral rehydration also does not require 

a hospital stay. 

To reduce the risk of displacement of the needle when the IV catheter or needle is inserted, 

parents should help the child keep still. The child should also be careful when moving about so 

as not to dislodge the IV catheter, especially at night. Parents can also look at the injection site 

and report any discoloration they see. They should also encourage the child to report any burning 

or stinging around the IV catheter to the nursing staff. 

KEY TERMS 

Dextrose —A sugar solution used in intravenous drips. 

Electrolytes —Salts and minerals that produce electrically charged particles (ions) in body 

fluids. Common human electrolytes are sodium chloride, potassium, calcium, and sodium 

bicarbonate. Electrolytes control the fluid balance of the body and are important in muscle 

contraction, energy generation, and almost all major biochemical reactions in the body. 

Extravasation —To pass from a blood vessel into the surrounding tissue. 

Sodium —An element; sodium is the most common electrolyte found in animal blood serum. 

Thrombosis —The formation of a blood clot in a vein or artery that may obstruct local blood 

flow or may dislodge, travel downstream, and obstruct blood flow at a remote location. The clot 

or thrombus may lead to infarction, or death of tissue, due to a blocked blood supply. 
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Chapter 15 

Intravenous Urography 

  

Definition 
Intravenous urography is a test which x rays the urinary system using intravenous dye for diagnostic 

purposes. 

Of the many ways to obtain images of the urinary system, the intravenous injection of a contrast agent 

has been traditionally considered the best. The kidneys excrete the dye into the urine. X rays can then 

create pictures of every structure through which the urine passes. 

The procedure has several variations and many names. 

 Intravenous pyelography (IVP). 
 Urography. 
 Pyelography. 
 Antegrade pyelography differentiates this procedure from "retrograde pyelography," which 

injects dye into the lower end of the system, therefore flowing backward or "retrograde." 
Retrograde pyelography is better able to define problems in the lower parts of the system and is 
the only way to get x rays if the kidneys are not working well. 

 Nephrotomography is somewhat different in that the x rays are taken by a moving x ray source 
onto a film moving in the opposite direction. By accurately coordinating the movement, all but a 
single plane of tissue is blurred, and that plane is seen without overlying shadows. 

Every method available gives good pictures of this system, and the question becomes one of choosing 

among many excellent alternatives. Each condition has special requirements, while each technique has 

distinctive benefits and drawbacks. 

 Nuclear scans rely on the radiation given off by certain atoms. Chemicals containing such atoms 
are injected into the bloodstream. They reach the kidneys, where images are constructed by 
measuring the radiation emitted. The radiation is no more dangerous than standard x rays. The 
images require considerable training to interpret, but unique information is often available using 
this technology. Different chemicals can concentrate the radiation in different types of tissue. 
This technique may require several days for the chemical to concentrate at its destination. It 
also requires a special detector to create the image. 

 Ultrasound is a quick, safe, simple, and inexpensive way to obtain views of internal organs. 
Although less detailed than other methods, it may be sufficient. 

 Retrograde pyelography is better able to define problems in the lower parts of the system and is 
the only way to get x rays if the kidneys are not working well. Dye is usually injected through an 
instrument (cystoscope) passed into the bladder through the urethra. 

 Computed tomography scans (CT or CAT scanning) uses the same kind of radiation used in x 
rays, but it collects information by computer in such a way that three dimensional images can be 
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constructed, eliminating interference from nearby structures. CT scanning requires a special 
apparatus. 

 Magnetic resonance imaging (MRI) uses magnetic fields and radio frequency signals, instead of 
ionizing radiation, to create computerized images. This form of energy is entirely safe as long as 
the patient has no metal on board. The technique is far more versatile than CT scanning. MRI 
requires special apparatus and, because of the powerful magnets needed, even a special 
building all by itself. It is quite expensive. 

Purpose 
Most diseases of the kidneys, ureters, and bladder will yield information to this procedure, which 

actually has two phases. First, it requires a functioning kidney to filter the dye out of the blood into the 

urine. The time required for the dye to appear on x rays correlates accurately with kidney function. The 

second phase gives detailed anatomical images of the urinary tract. Within the first few minutes the dye 

"lights up" the kidneys, a phase called the nephrogram. Subsequent pictures follow the dye down the 

ureters and into the bladder. A final film taken after urinating reveals how well the bladder empties. 

IVPs are most often done to assess structural abnormalities or obstruction to urine flow. If kidney 

function is at issue, more films are taken sooner to catch the earliest phase of the process. 

 Stones, tumors and congenital malformations account for many of the findings. 
 Kidney cysts and cancers can be seen. 
 Displacement of a kidney or ureter suggests a space-occupying lesion like a cancer pushing it out 

of the way. 
 Bad valves where the ureters enter the bladder will often show up. 
 Bladder cancers and other abnormalities are often outlined by the dye in the bladder. 
 An enlarged prostate gland will show up as incomplete bladder emptying and a bump at the 

bottom of the bladder. 

Precautions 
The only serious complication of an IVP is allergy to the iodine-containing dye that is used. Such an 

allergy is rare, but it can be dramatic and even lethal. Emergency measures taken immediately are 

usually effective. 

Description 
IVPs are usually done in the morning. In the x ray suite, the patient will undress and lie down. There are 

two methods of injecting the dye. An intravenous line can be established, through which the dye will be 

consistently fed through the body during the procedure. The other method is to give the dye all at once 

through a needle that is immediately withdrawn. X rays are taken until the dye has reached the bladder, 

an interval of half an hour or less. The patient will be asked to empty the bladder before one last x ray. 

Preparation 
Emptying the bowel with laxatives or enemas prevents bowel shadows from obscuring the details of the 

urinary system. An empty stomach prevents the complications of vomiting, a rare effect of the contrast 

agent. Therefore, the night before the IVP the patient will be asked to evacuate the bowels and to drink 

sparingly. 

http://medical-dictionary.thefreedictionary.com/cancer
http://medical-dictionary.thefreedictionary.com/Enlarged+Prostate
http://medical-dictionary.thefreedictionary.com/laxatives
http://medical-dictionary.thefreedictionary.com/Enemas
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Risks 
Allergy to the contrast agent is the only risk. Anyone with a possible iodine allergy or a previous reaction 

to x ray dye must be particularly careful to inform the x ray personnel. 

Resources 

Books 

Merrill, Vinta. Atlas of Roentgenographic Positions and Standard Radiologic Procedures. Saint Louis: The 

C.V. Mosby Co., 1975. 

Key terms 
Contrast agent — Any substance that causes shadows on x rays, also known as contrast dye or medium. 

Intravenous — Into a vein. 

Gale Encyclopedia of Medicine. Copyright 2008 The Gale Group, Inc. All rights reserved. 

urography 

 [u-rog´rah-fe]  

radiography of any part of the urinary tract. 

ascending urography (cystoscopic urography) retrograde urography. 

descending urography (excretion urography) (excretory urography) (intravenous urography) urography 

after intravenous injection of an opaque medium that is rapidly excreted in the urine. 

retrograde urography urography after injection of contrast medium into the bladder through the 

urethra. 

Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, Seventh Edition. © 

2003 by Saunders, an imprint of Elsevier, Inc. All rights reserved. 

in·tra·ve·nous u·rog·ra·phy 

, excretory urography 

radiography of kidneys, ureters, and bladder following injection of contrast medium into a peripheral 

vein. 

Farlex Partner Medical Dictionary © Farlex 2012 

intravenous urography 

See intravenous pyelography.  

Mosby's Medical Dictionary, 9th edition. © 2009, Elsevier. 

http://medical-dictionary.thefreedictionary.com/Contrast+agent
http://medical-dictionary.thefreedictionary.com/intravenous
http://medical-dictionary.thefreedictionary.com/retrograde+urography
http://medical-dictionary.thefreedictionary.com/intravenous+pyelography
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in·tra·ve·nous u·rog·ra·phy 

, excretory urography (in'tră-vē'nŭs yūr-og'ră-fē, eks'krĕ-tōr-ē)  

Radiography of kidneys, ureters, and bladder following injection of contrast medium into a peripheral 

vein.  

Medical Dictionary for the Health Professions and Nursing © Farlex 2012 
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