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PRINCIPLES OF DIAGNOSIS

In Dermatology

History
Physical Exam
Clinical and laboratory aids

A chief complaint of a dermatological origin usually stems from skin changes or incidental findings in well people.   Incidental findings may be as benign as simple bumps and blemishes or important lesions (dysplastic nevi, melanoma, xanthomatoses, basal cell carcinoma, squamous cell carcinoma, café-au-lait macules).  For further information, see inside back cover of Fitzpatrick. 

Skin Specific History


First, consider the key questions in regard to any chief complain, namely the seven attributes.  For skin conditions, the attributes should also include the 8-P’s: Pain, Paresthesia, Pruritis (most common symptom), Purpura, Patterns, Pregnancy, Provocatives (heat, cold, sun, exercise, travel, drugs, season), Previous Tx


Next, constitutional symptoms should be considered.  Acute constitutional symptoms include H/A, chills, fever, weakness, rash, bleeding, neurological changes or general sense of not feeling well.  Chronic symptoms may include fatigue, weakness, anorexia, weight loss/cachexia or malaise.


A thorough history should include a review of systems (ROS) developed from seven attributes and PMHx including operations, hospitalizations, illnesses, allergies, medications (present and past), habits and atopic history.  Family history may provide insight, particularly for conditions that can have a genetic component (psoriasis, atopy, melanoma, xanthomas, tuberous sclerosis, infections, neurofibromatosis, SLE).  The social history (occupation, hobbies, travel) may uncover potential etiological exposures. Finally, a sexual history may demonstrate potential exposures through unprotected physical contact or blood as well as past STD exposure.

(See www.skinema.com  for the skin problems of movie stars; use to show patients)
Skin Specific Physical Exam:


Ensure the patient is gowned and there is adequate natural or bright overhead florescent light supplemented with a movable incandescent light.  The Wood’s light is also effective to accentuate pigmentary alterations.  A hand-held magnifying lens is usually not necessary but can be helpful in identifying scabies or small striae of lichen planus.  An ophthalmoscope set at +15 works for well for magnification.  

Be systematic

Go down the check list:  

· morphology:  the most important aspect

· identify the primary lesion

· color

· depigmentation vs. hypopigmentation:  differentiate with a Wood’s light ( depigmentation appears chalky white

· pink to purple:  inflammation or blood

· yellow:  lipid or keratin

· red-brown:  infectious or granulomatous

· brown-black:  pigment

· blue-grey:  deep pigment

· distribution

· palm/soles

· oral cavity

· photodistribution:  particularly atopic patients, porphyria, SLE

· nails/hair:  psoriasis

· intertriginous areas:  no scale in psoriasis in such areas

· configuration

· annular 

· nummular:  coin shaped or oval

· linear

· grouped

· dermatomal

· serpigenous

· blaskoiform:  lines of epidermal clone migration, raised, does not conform to a dermatome; congenital.  

Acronym:  clear track:  character, location, exacerbation, alleviation, timing, referral, …


Examine the entire mucocutaneous surface including scalp, mouth and nails but start with the affected area to reassure the patient. The fingernails and hair quality and distribution should also be inspected.  Note that the incidental skin cancer detection rate greater than 3%!  When observing a lesion, note the ABCDE’s signifying and abnormal lesion:



Asymmetry in shape



Border is irregular or ill-defined



Color is mottled



Diameter is usually large, greater than the tip of a pencil eraser (6.0 mm)



Enlargement as  a history of increase in size is one of the most important signs of malignant melanoma

Observation should also provide information regarding the shape, configuration and the distribution of lesions. The shape of individual lesions are usually round, oval, polygonal, polycyclic, annular, iris, serpigenous or umbilicated (see below). The four most common configurations of a multiple lesion are:

1. Linear (vesicles, papules): contact dermatitis, psoriasis, lichen planus

2. Grouped (vesicles, papules): herpetiform, zosteriform, insect bites

3. Annular (scaling): tinea corporis, secondary syphilis, granuloma annulare

4. Geographic (wheals, plaques): urticaria, mycosis fungoides

In regard to the distribution of lesions note:

· Extent: isolated, localized, regional, generalized, universal

· Pattern: symmetrical, exposed areas, pressure sites, intertriginous (between skin folds), follicular localization, random, Blaschko’s lines.  Note characteristic patterns.

When palpating a lesion, note:

· Consistency: soft, firm, hard, fluctuant, board like

· Deviation in temperature (hot or cold)

· Mobility

· Presence of tenderness

· Estimation of depth (superficial, dermal, subcutaneous)
· Moisture
· Skin texture and hair texture

Attempt to identify the skin component (layer) with the pathology:

· Epidermis:

· Stratum corneum: hyperkeratosis (hyperplasia of keratinocytes) manifests as scales; Dried serum can form crusts.

· Subcorneal epidermis

· Hyperplasia: lichenification, papules, plaques, and nodules

· Disruptive inflammatory changes: vesicles, bullae and pustules

· Melanocytes: 

· Increased due to increased melanin or increased number of melanin producing cells: pigmented macules, papules and nodules

· Decreased: white spots

· Epidermal rashes appear as:

· Eczematous: vesicles, “juicy papules” or lichenification

· Scaling: thickened stratum corneum

· Vesicular: fluid accumulates within or beneath the epidermis often present with crusts

· Papular: dermal inflammation

· Pustular: inflammatory cells aggregating in the epidermis

· Hypopigmented: loss of melanin



Rashes without epidermal involvement appear red and are blanchable (erythema) as in a wheal or hive or are nonblanchable 


(purpura).  Macular  rashes without epidermal involvement indicate increased capillary fragility or bleeding disorders or papular 

        rashes indicate inflammation of the blood vessels and often systemic illness.  Induration indicates increased collagen production.

· Dermis:  most often appear as nodules and require biopsy for diagnosis (similar to sub cutaneous tissue)

· Blood vessels:

· Hyperplasia: macules, papules and nodules


· Vasodilation: erythema


· Hemorrhage: purpura


· Vasodilation with edema: wheals

· Nerves:  Hyperplasia: papules, nodules

· Connective tissue:

· Hyperplasia: induration, papules, nodules, and plaques

· Loss: ulceration

· Dermal appendages:

· Pilosebaceous units:

· Hyperplasia: hirsutism

· Atrophy: alopecia

· Hyperplasia or inflammation: comedoes, papules, nodules and cysts

· Sweat glands:

· Hyperplasia: vesicles, papules, pustules, and cysts

· Hypersecretion: hyperhidrosis

· Subcutaneous fat: most often appear as nodules and require biopsy for diagnosis (same as the dermis)

· Hyperplasia or inflammation: induration and nodules

· Other disorders
· Nail disorders: often fungal or psoriasis

· Mucous membrane disorders: erosion, ulcerations and white lesions

· Nuchal fold, epicanthal folds, finger webbing: down’s syndrome

Follow with a general physical examination as indicated by clinical presentation and differential diagnosis. Consider that the more macular, then the lesion is most likely more localized.  The more papular the lesion, the more likely that other systems are affected.

Lesion Morphology (highest precedence for diagnosis): 


FLAT LESIONS (usually in the plane of the skin): 

· Macule: a circumscribed, flat discoloration < 0.5 cm diameter

· Patch: a circumscribed, flat discoloration > 0.5 cm diameter

· Petechiae: a circumscribed deposit of blood < 0.5 cm diameter (blanchable)

· Purpura: a circumscribed deposit of blood > 0.5 cm diameter (does not blanch)

· Infarct: an area of necrosis resulting from a sudden insufficiency of arterial or venous blood supply

· Sclerosis: induration (hardness or firmness) caused by chronic inflammation (can also be a depressed lesion)

· Telangiectasia: dilated superficial blood vessels


ELEVATED LESIONS (above the plane of the skin)

· Circumscribed:




Solid:  
· Papule: a palpable lesion up to 0.5 cm diameter

· Plaque: a circumscribed, palpable, solid lesion >0.5 cm diameter often formed by the confluence of papules

· Nodule: a circumscribed, often round, solid lesion more than 0.5 cm in diameter.

Substance Filled:
· Vesicle: a circumscribed collection of free fluid up to 0.5 cm in diameter.

· Bulla: a circumscribed collection of free fluid greater than 0.5 cm in diameter.

· Pustule: a circumscribed collection of leukocytes and free fluid that varies in size.

· Abscess: a circumscribed collection of pus appearing in acute or chronic localized infection, associated 


with tissue destruction and frequently with swelling.

· Cyst: an abnormal sac containing gas, fluid or a semisolid material, with a membranous lining.

· Exudate (crusts): a collection of dried serum and cellular debris: a scab.

· Comedo: a plug of sebaceous and keratinous material lodged in the opening of a hair follicle. The follicular 


orifice may be dilated (blackhead) or narrowed (whitehead or closed comedo).

· Milia: a small, superficial keratin cyst with no visible opening.

· Noncircumscribed
· Wheal: a transient, firm edematous papule or plaque resulting from infiltration of the dermis with fluid.

· Vegetation: any outgrowth from the surface.

· Papilloma: a benign epithelial neoplasm consisting of villous (hair-like) or arborescent (dendritic) outgrowths of 


fibrovascular stroma covered by neoplastic cells.

· Scales: small, thin plates of horny epithelium resembling a fish scale being cast off from the skin.

· Scar: an abnormal formation of connective tissue implying dermal damage secondary to injury or surgery. 

        Initially thick and pink, but with time becomes white and atrophic. (A scar can be raised or depressed.)

· Lichenification: an area of thickened epidermis induced by scratching.  The skin lines are accentuated so that 


the surface looks like a washboard.

· Hypertrophy: general increase in bulk not due to tumor formation.

· Burrow: a narrow, elevated tortuous channel produced by a parasite.


DEPRESSED LESIONS (below the plane of the skin): 

· Atrophy: Thinning of the epidermis or dermis

· Sclerosis: induration (hardness or firmness) caused by chronic inflammation (can also be a flat lesion)

· Scar: an abnormal formation of connective tissue implying dermal damage secondary to injury or surgery. Initially thick and pink, but with time becomes white and atrophic. (A scar can be raised or depressed.)

· Erosion: a focal loss of epidermis that does not penetrate the dermoepidermal junction and therefore heals without scarring.

· Excoriation: an erosion (often linear) caused by scratching.

· Ulcer: a focal loss of epidermis and dermis that heals with scarring.

· Fissure: a linear loss of epidermis and dermis with sharply defined, nearly vertical walls.

· Sinus: a fistula or tract leading to a suppurating cavity

· Gangrene: necrosis due to obstruction, loss or diminution of blood supply.

· Sphacelus: a mass of sloughing, gangrenous, or necrotic matter.

CLINICAL AND LABORATORY AIDS

In the treatment room:

· Diascopy: firmly pressing a microscope slide over a skin lesion to distinguish between capillary dilatation (erythema) and purpura (which does not blanch).

· Biopsy: covered in Minor Surgery

· Patch tests can be used to detect contact allergens. Standardized trays of common sensitizing chemicals are applied by patch to the skin and are removed after 48 hour and read after 48-96 hours for positive reactions (papular-vesicular reactions).  Hollister Steer testing.  

· Acetowhitening results from the application of gauze saturated with 5% acetic acid to suspected genital warts that not readily visible.  Apply the saturated gauze for 5-10 minutes to cause whitening of the lesions.

· Auspitz’s sign results from the slight scratching or curetting of a scaly lesion to reveal punctate bleeding points suggesting psoriasis.

· Wood’s lamp :  A Wood’s lamp is an ultraviolet long-wave or “black” light, the same as blue filter on ophthalmoscope.  It is used to visualize subtle color differences of melanin pigmentation.  This lamp is particularly useful in the detection of the fluorescence of dermatophytosis in the hair shaft (green to yellow) and erythrasma (coral red, Corynybacteria). A presumptive diagnosis of porphyria can be made if a pinkish-red fluorescence is demonstrated in the urine.  Wood’s lamp can also be used to detect hypomelanotic changes (such as with tinea versicolor and tuberous sclerosis), which will appear hypopigmented but not chalk white (as with vitiligo). Sometimes tinea versicolor scale will fluoresce pale yellow or orange but this finding is not universal.

In the Lab

· Microscopic Visualization:


For microscopic visualization use a No. 15 scalpel blade to obtain a sample and transfer to a glass slide.  Scales should always be scraped.  Vigorously scrape the scale from the edge of the scaling lesion onto a glass slide. Place one to two drops of 10-20% KOH on the scales before covering with a glass cover slip. Gently heat the slide over an alcohol lamp then blot out excess KOH by firmly pressing a paper towel on top of the cover slip.  Use low illumination to scan the entire area under the cover slip.  A careful search sometimes requires multiple preps to identify fungal elements.

· Candida Pustules: same as above with KOH to identify hyphae or pseudohyphae.  Hyphae, not spores, are diagnostic.

· Bacterial pustules: Gram’s stain of an intact pustule

· Vesicles: scrapings of the contents and base of a freshly opened vesicle is place on a glass slide, air dried, methanol fixed and stained with Giemsa or Wright’s stain to look for multinucleated giant cells (HSV or HZV) 

· Pruritic papules +/- burrows: using a No. 15 blade moistened with oil (any oil), scrape vigorously and perpendicular to the skin.  The oil causes the specimen to adhere to the blade for easy transfer to a drop of oil on a glass slide. 

· Culturing


Cultures can be grown from:

· scrapings for fungi
· intact pustules, bullae, or abscesses for bacteria: first remove crusts and debris, then obtain specimen only from intact lesions
· vesicles for viruses: open vesicles or remove crust to swab underlying serum. The tip of the swab is then broken off in the transport medium and returned to the lab for up to 10 days of growth.

Systemic tests should be performed as indicated by clinical presentation and differential diagnosis including blood, urine, stool or imaging.

