Dermatologic Therapy and Procedures



Chapter 4

Lecture Objectives


1.
That the student would know the principles of topical therapies for the treatment of dermatological conditions

2.
That the student would know the advantages and disadvantages of topical therapy

3.
That the student would know the types of topical agents and the differences between creams, ointments, lotions and gels

4.
That the student would know about dressings and baths

5.
That the student would know what determines the potency of corticosteroid therapy and creams and what affects that potency

6.
That the students would know the local and systemic side effects of corticosteroids

7.
That the students would know the different types of physical therapies that can be used in the treatment of dermatological diseases

Lecture Notes

I. Topical therapies 
A. Principles of topical therapies

1. Many types of drugs are available in topical preparations

2,
The vehicle is almost as important as the active ingredient

2. The volume used has to be enough to treat the area of disease involvement adequately

B. Advantage of topical medications

1. Direct delivery to the target tissue

2. Reduced systemic side effects

C. Disadvantage of topical medications

1. It is time consuming

2. It can require large volumes of medication

3. It requires patient education in the technique of using topicals

4. It is often not aesthetically pleasing because of staining or greasy preparations

D. What influences percutaneous absorption

1. Properties of the active ingredient
i. Physical and chemical properties of the active ingredient

2. Concentration of the active ingredient

i. Substances move across the strateum corneum by passive diffusion

ii. Follows a dose-response curve

3. Vehicle

i. Release of drugs varies greatly with the different vehicles

ii. More occlusive the vehicle the greater the penetration and the greater the hydration

iii. Occlusive vehicles increase local skin temperature and prevent mechanical removal and evaporation of the active ingredient

4. Location of the skin

i. Thick stratum corneum slows down the absorption of the active agent 

ii. Thick skin of palm and sole of foot have the slowest absorption

iii. Presence of broken or diseased skin speeds up absorption

5. Other ingredients

i. Water based agent is very complex containing not only the active ingredient and the vehicle, but also a preservative and an emulsifier to bring together the oil-based and water-based ingredients in the topical agent.

E. Types of topical agents

1.
Creams

Semi-solid emulsion of oil and water that vanish when rubbed into the skin.  They are white and non-greasy and contain preservatives to protect against growth of bacteria and fungi.

2Ointments

Are oil based, are emulsions of oil and water-droplets that do not rub in when applied to the skin.  They are greasy and clear and do not require preservatives.  Ointments are selected when increased absorption, hydration and occlusion are required.
3.Lotions

Suspensions of powder in water that often require shaking before application.  Itching is relieved by the cooling effect of water evaporation and a protective layer of powder is left on the skin.

4.Gels

Transparent and semi-solid emulsions that liquefy when exposed to the heat of the skin.

II. Dressings and baths
1. Dressings- Protective coverings over wounds.  They prevent contamination from the environment and absorb serum and blood.

i. Dry dressings

a. Used to protect wounds and absorb drainage

i. Adherent

1. Used for debridement of moist wounds.  Accumulated debris is removed when the dressing is removed, although removal may be painful.  Discomfort is reduced if dressing is moistened before removal.

b. Non-adherent

1. Used for clean wounds and when changed they should not pull off the new epithelium

ii. Wet dressings- Used to treat acute inflammation

a. Consist of gauze, pads or towels soaked continuously with water, an astringent (drying agent) or an antimicrobial solution

b. Soothe, cool and dry through evaporation and when  changed they remove crusts and exudates

c. Water is the most important ingredient, but astringents such as aluminum acetate and anti-septics such as probidone-iodine (betadine) are frequently added.

d. Should not be covered with plastic covers because it causes maceration.

iii. Occlusive dressings

a. Made of semi-permeable plastic membranes  (duoderm) promote wound healing by maintaining a moist environment.
b. Moist environment allows migration of keratinocytes over the ulcer base to proceed more rapidly

c. Allow autodigestion of necrotic tissue by accumulation of inflammatory cells.

d. Reduce pain

2. Baths- may be thought of as a form of wet dressing.

a. Effective in soothing, reducing itching and in cleansing.

b. An added benefit is that they are also relaxing

c. Used for acute eruptions

d. They can hydrate dry skin, but only when used in combination with a moisturizer.

e. Common examples are tar emulsions, colloidal oatmeal (Aveeno) and bath oils

f. Should be limited to no more than 30 mins and repeated twice a day.


III.
Applications of dermatologic therapy


1.
First do no harm 




a.
Do not overtreat




b.
Know which irritate, which over-sensitize and which are 





photosensitive




c.
Patients often have skin problems due to use of OTC remedies or 




remedies that they obtained from family or friends


2.
Type of skin lesion influences the type of medication used.




a.
If its wet , dry it with a wet dressing, if its dry wet it with an 




ointment.




b.
A patient with a wet, crusting dermatitis should be given wet soaks 



and for a dry scaling lesion use an ointment.




c.
After a few days this may change and require the opposite 





treatment


3.
The patient should be instructed adequately about the use of the 




medication prescribed.




a.
Many patients may have problems because they are over-using the 




prescribed medication




b.
Wet dressings are often applied wrong


4.
Often needs to continue use after the original lesion has disappeared to 



prevent recurrences

IV.
Effects of Locally Applied Drugs 
1.
Anesthetic agents are used to decrease pain when procedures are being performed

2.
Antipruritic agents relieve itching


Menthol- 0.25%


Phenol- .5%


Camphor – 2%


Coal tar solution- 2% to 10%


May be added to various bases to make in to a cream or an ointment or given as a 
bath depending on the type of lesion


Some OTC and other agents such as antihistamines may produce sensitization

3.
Keratoplastic agents increase the thickness of the horny layer – 


salicylic acid (1-
2%)

4.
Keratolytics remove or soften the horny layer


Salicylic acid (4% to 10% solution), resorcinol, urea, sulfur and glycolic acid

5.
Anti-eczemic agents remove oozing and vesicular excretions


a.

Domeboro solution packets or dissolvable tablets that are non prescription


b.
coal tar solutions


c.

Hydrocortisone (0.5 and 1.0% are available with out prescription, 2% 



requires prescription


d.
More potent corticosteroids available by prescription only

e.
Antiparasitic agents destroy or inhibit living infestations

a.

Scabies and lice- 10% sulfur mixed in petrolatum is very effective and 



safe even in infants and pregnant women, but is malodorous and stains


b.
Premethrin cream for sbies

f.
Antiseptics- destroy or inhibit bacteria, fungi and viruses


a.

Gentamicin, bacitracin, polysporin and neomycin (Neosporin).  These can 



cause contact dermatitis.  


b.
Soaps may have antibacterial additives

g.
Antifungal and anticandidal


a.

Sulfur (3% to 10%) is an old but effective remedy as an antifungal


b.
Various chemical agents


c.

Nystatin is anticandida but not antifungal

h.
Antiviral topical agents


a.

Acyclovir ointment or cream

i.
Emollients- soften and moisturize the skin surface


Nivea oil, mineral oil and white petrolatum are good examples 

j.
Ointments- moisten the skin.


a.

Vaseline, lanolin, Aquaphor, etc

k.
Creams dry the skin but are more cosmetically acceptable because they do not feel 
greasy and do not leave oil marks on paper products or clothes
V.
Corticosteroid ointments and creams
1. Probably one of the most commonly used therapies, both by prescription and also over the counter.  Used topically it produces a high therapeutic benefit with relatively little local and systemic toxicity.

2. Mechanism of topical glucocorticoids is complex and is not thoroughly understood.

3. Potency depends on steroid structure and the vehicle

a. Measurement of potency

i. Vasoconstrictive studies

ii. Test ability of the glucocorticoid preparation to induce vasoconstriction or blanching of the skin.

iii. Most frequently used method for estimating relative potency

iv. 0.5% triamcinolone acetonide is more potent than 0.1% formulation, but is hydrocortisone 1% is weaker than 0.1% triamcinolone acetonide

b. Ointment base is more potent than a cream base because of enhanced percutaneous pentetration.

4.Side effects

a.

Topical side effects


i.
Atrophy


ii.
Acne


iii
Enhanced fungal infection

iv. Retarded wound healing

v. Contact dermatitis

vi. Glaucoma and cataracts

b. Systemic side effects

i. Adrenal suppression

ii. Cushings syndrome

iii. Growth retardation

5. Types of preparation to be used on particular types of problems

a. Creams on weeping eruptions

b. Ointments on dry lichenified skin 

c. Gels, foams or solutions on hairy areas
VI.
Physical therapies 
1. Phototheraphy

A. Properties of the sun 

i. Emits a broad spectrum of radiation that is both ionizing and non-ionizing

ii. Of the radiation that reaches the earths surface, 60% is infrared, 37% is visible and 3% is in the UV range

iii. UV spectrum is in the 200-400 nm wavelength band

iv. 3 groups

a. UVA- 320-400

b. UVB- 290-320- sunburn spectrum

c. UVC- 200-290- germicidal spectrum, but filtered out by the ozone layer and doesn’t reach the earth’s surface

B. Theories to describe its physics

i. The wave theory relates the speed of light to its wavelength and frequency

ii. The quantum theory is based on the existence of a particle of energy (photon) and relates light energy directly to its frequency and inversely to wavelength
C. Effects of UV radiation

i. Positive

a. Vitamin D metabolism 

b. Phototherapy of cutaneous diseases

i. Psoriasis 

ii. Vitiligo

ii. Negative effects

a. Sunburn

b. Aging changes in skin

c. Skin cancer

D. Sources of UV radiation

i. Sunlight is the least expensive, but it is not optimal because it has variable intensity and availability

ii. Fluorescent light sources were developed for use in offices or by the patients at home and may be used on their own or in combination with certain drugs that increase the effect of phototherapy as in treatment of psoriasis.  This is known as PUVA, psoralens plus UVA therapy
E. Sun protection

i. Effects are sunburn, premature aging and carcinogenesis

ii. Sun protection includes sunscreen, protective clothing and mid-day sun

iii. The two types of sunscreens are chemical and physical

iv. Has to remain effective when person using it is sweating or swimming

v. Topical sunscreens can have adverse reactions

a. PABA can stain clothing

b. Gel preparation can sting and cause drying

c. Allergic contact dermatitis or allergic photo-contact dermatitis occurs from some sunscreen ingredients

2. Lasers

A. Introduction

i. Laser stands for Light, Amplification, by the Stimulated Emission of Radiation.

ii. The light is monochromatic (a single wavelength), collimated (rays are parallel or non-divergent) and it is coherent (the rays are in phase so that they can pass over distances without loss of energy).

iii. When laser light contacts the skin the laser energy is absorbed.  It causes thermal coagulation or with greater energy, vaporization

B. Carbon dioxide laser

i. Has a wavelength of 1600 nm in the mid infrared spectrum 

ii. It is absorbed by water in the tissue and causes damage to the tissue.  It can be used as a cutting instrument when in a focused mode.  In an unfocused mode it can seal small blood vessels because it causes coagulation.  It can produce thermal damage that can spread beyond the target tissue.

iii. The depth of penetration of the CO2 laser is controlled by the power output measured in watts and the time on target.

iv. It is invisible and it is coupled and aligned with a low power laser in the visible spectrum that serves as an aiming device.  The aiming laser usually has a red light.

v. The initial CO2 lasers were of a continuous wave output.  In the early 1990s pulsed lasers were introduced to decrease thermal damage to surrounding, non-target skin.  The Coherent Ultrapulsed laser can deliver 250 to 500 watts of power over less than a 1 millisecond pulse.
vi. Coherent Ultrapulsed laser is used for 

a. Resurfacing of the face

b. Removal of common warts and condylomas

c. Removal of keloids and hypertrophic scars

d. Incision surgery requiring more precision and hemostasis than electro-coagulation

C. Pulsed Dye Laser

i.has a 585 nm wavelength

ii. Used for congenital hematomas


iiiNeed multiple initial treatments and may need retreating 8 years later

iv. This may be due to growth of vessels beyond the penetrance 

D. Nd:Yag Laser

a. Has deeper penetration at 1064 nm wavelength and can be used for deeper  and larger leg vein treatments

E. Q-switched lasers 

a. has a pulse duration of 10 to 20 nanoseconds and are most frequently used for tattoo removal.  

b. The fragmented particles are extruded from the epidermis and removed by the lymphatic system.  

c. Different wavelengths of lasers for different colors of tattoos.  

d. This may leave residual scarring or pigmentary changes in the skin.

F. Intense Pulsed Light

a. It is a non-coherent, broad band of wavelengths from 515 to 1200 nm generated by a high-energy flash lamp.

b. Different cutoff filters produce different wavelengths of light

c. Originally promoted for treatment of leg veins, but indications have expanded

VIII.
Internal therapies 
1.
Corticosteroids

2.
Antibiotics

3.
Antifungals

4.
Antivirals
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