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Introduction to Pediatric Dermatology
Bernard A. Cohen

ANATOMY AND FUNCTION OF THE SKIN
Most of us think of skin as a simple, durable covering for the 
skeleton and internal organs. Yet skin is actually a very complex 
and dynamic organ consisting of many parts and appendages 
(Fig. 1.1). The outermost layer of the epidermis, the stratum 
corneum, is an effective barrier to the penetration of irritants, 
toxins, and organisms, as well as a membrane that holds in body 
fluids. The remainder of the epidermis, the stratum granulosum, 
stratum spinosum, and stratum basale, manufactures this protec-
tive layer. Melanocytes within the epidermis are important for 
protection against the harmful effects of ultraviolet light, and the 
Langerhans cells and other dendritic cells are one of the body’s 
first lines of immunologic defense and play a key role in systemic 
and cutaneous diseases such as drug reactions and infections.

The dermis, consisting largely of fibroblasts and collagen, is 
a tough, leathery, mechanical barrier against cuts, bites, and 
bruises. Its collagenous matrix also provides structural support 
for a number of cutaneous appendages. Hair, which grows from 
follicles deep within the dermis, is important for cosmesis, as 
well as protection from sunlight and particulate matter. Seba-
ceous glands arise as an outgrowth of the hair follicles. Oil 
produced by these glands helps to lubricate the skin and con-
tributes to the protective function of the epidermal barrier. The 
nails are specialized organs of manipulation that also protect 
sensitive digits. Thermoregulation of the skin is accomplished 
by eccrine sweat glands and changes in the cutaneous blood 
flow regulated by glomus cells. The skin also contains special-
ized receptors for heat, pain, touch, and pressure. Sensory input 
from these structures helps to protect the skin surface against 
environmental trauma. Beneath the dermis, in the subcutane-
ous tissue, fat is stored as a source of energy and also acts as a 
soft protective cushion.

EXAMINATION AND ASSESSMENT OF  
THE SKIN
The skin is the largest and most accessible and easily examined 
organ of the body, and it is often the organ of most frequent 
concern and quality of life for the patient. Therefore all practi-
tioners should be able to recognize basic skin diseases and der-
matologic clues to systemic disease.

Optimal examination of the skin is best achieved in a well-lit 
room. The clinician should inspect the entire skin surface,  

including the hair, nails, scalp, and mucous membranes. This 
may present particular problems in infants and teenagers, be-
cause it may be necessary to examine the skin in small segments 
to prevent cooling or embarrassment, respectively. Although no 
special equipment is required, a hand lens and side lighting are 
useful aids in the assessment of skin texture and small, discrete 
lesions. In many offices, the otoscope can be adapted for this 
purpose by removing the plastic speculum.

There are also a number of relatively inexpensive portable 
dermatoscopic devices, which can also be used to enhance the 
examination (also known as epiluminescence microscopy). 
These instruments have traditionally provided a magnified 
(310) view of the skin with a nonpolarized light source, a 
transparent plate, and a liquid medium between the dermato-
scope and the skin. This allows for a view of the superficial 
structures in the skin without interference from surface reflec-
tions. Dermatoscopic heads can be purchased for otoscope/
ophthalmoscope handpieces, and mineral oil or alcohol gel can 
be applied directly to the skin lesion. Newer devices allow for 
toggling between nonpolarized and polarized light, which pro-
vides visualization of deeper structures in the dermis. (Fig. 1.2).

Despite the myriad of conditions affecting skin, a systematic 
approach to the evaluation of a rash facilitates and simplifies the 
process of developing a manageable differential diagnosis. After 
assessing the general health of a child, the practitioner should 
obtain a detailed history of the cutaneous symptoms, including 
the date of onset, inciting factors, evolution of lesions, and pres-
ence or absence of pruritus. Recent immunizations, infections, 
drugs, and allergies may be directly related to new rashes. The 
family history may suggest a hereditary or contagious process, 
and the clinician may need to examine other members of the 
family. A review of nursery records and images provided by par-
ents and in the electronic record will help document the presence 
and evolution of congenital and acquired lesions.

Attention should then turn to the distribution and pattern 
of the rash. The distribution refers to the location of the skin 
findings, while the pattern defines a specific anatomic or physi-
ologic arrangement. For example, the distribution of a rash may 
include the extremities, face, or trunk, while the pattern could 
be flexural or intertriginous areas (Fig. 1.3a). Other common 
patterns include sun-exposed sites, acrodermatitis (predilection 
for the distal extremities), pityriasis rosea (truncal, following 
the skin cleavage lines), clothing-protected sites, acneiform 
rashes, lines of Blaschko, and segmental lesions (Fig. 1.3b–h).
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and café-au-lait spots, where the increased pigment resides  
in the epidermis or superficial dermis. In Mongolian spots  
and nevus of Ota, the Tyndall effect results in bluish-green to 
gray macules from melanin uniformly distributed in the mid-
dermis. If the epidermal markings are normal but the lesion is 
elevated, the disorder usually involves the dermis. Dermal le-
sions have well-demarcated firm borders. Nodules and tumors 
deep in the dermis or subcutaneous tissue can distort the sur-
face markings, which are otherwise intact. Some deep-seated 
lesions can only be appreciated by careful palpation.

Lesion color can provide important clues for diagnosis and 
the pathophysiology of the underlying process (Table 1.3). 
Brown, blue, gray, bronze, and black lesions are associated with 
disorders that alter normal pigmentation, while white lesions 

Next, the clinician should consider the local organization 
and configuration of the lesions, defining the relationship of 
primary and secondary lesions to one another in a given loca-
tion (Table 1.1) and the shape of the lesions. Are the lesions 
diffusely scattered or clustered (herpetiform)? Are they derma-
tomal, linear, serpiginous, circular, annular, or reticulated?

The depth of the lesions in the skin, as noted by both obser-
vation and palpation, may also give further clues (Table 1.2). 
Disruption of the normal skin markings by scale, papules, vesi-
cles, or pustules points to the involvement of the epidermis. 
Alterations in skin color alone can occur in epidermal and  
dermal processes. In disorders of pigmentation, the color of  
the pigment may suggest the anatomic depth of the lesion. 
Shades of brown are present in flat junctional nevi, lentigines, 
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Fig. 1.1  ​(a) Skin photomicrograph and (b) schematic diagram of normal skin anatomy.
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Fig. 1.2  ​Examination of pigmented nevi with (a) handheld DermLite dermatoscope by 3Gen, (b) DermLite 
DL4W dermatoscope by 3Gen, and (c) Welch Allyn otoscope.
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Fig. 1.3  ​(a–h) Pattern diagnosis.

a. Flexural rashes
Atopic dermatitis (childhood)
Infantile seborrheic dermatitis
Intertrigo
Candidiasis
Tinea cruris
Epidermolytic hyperkeratosis
  (icthyosis)
Inverse psoriasis

b. Sun-exposed sites
Photo-toxic reaction (sunburn)
Photo contact dermatitis
Lupus erythematosus
Polymorphus light eruption
Viral exanthem
Porphyria
Xeroderma pigmentosum

c. Acrodermatitis
Papular acrodermatitis
  (viral exanthem)
Acrodermatitis enteropathica
Atopic dermatitis (infantile)
Tinea pedis with 'id' reaction
Dyshidrotic eczema
Poststreptococcal
 desquamation

d. Pityriasis roseaform e. Clothing-covered sites f. Acneiform rashes
    Pityriasis rosea
    Secondary syphilis
    Drug reaction (e.g. gold salts)
    Guttate psoriasis
    Atopic dermatitis

    Contact dermatitis
    Miliaria
    Psoriasis (summer)

    Acne vulgaris
    Drug-induced acne
      (e.g. prednisone, 
      lithium, isoniazid)
    Cushing syndrome 
      (endogenous steroids)
    Chloracne

g. Lines of Blaschko
Linear epidermal nevus
Lichen striatus
Nevus sebaceous
Incontinenti pigmenti
Focal dermal hypoplasia
MIDAS syndrome
Chondroplasia punctata
KID syndrome
CHILD syndrome

Vascular malformation
Café-au-lait macule
Congenital pigmentary
  anomaly
Neurofibromatosis
Vitiligo

h. Segmental
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TABLE 1.1  Organization and Configuration of Lesions

TABLE 1.2  Anatomic Depth of Lesions

Linear Dermatomal Serpiginous Annular Herpetiform Reticulated
Filiform  
(Thread-like) Geographic

Epidermal nevi
Lichen striatus
Contact  

dermatitis
Warts
Ichthyosis
Psoriasis
Porokeratosis
Incontinentia  

pigmenti

Herpes zoster
Vitiligo
Nevus  

depigmentosus
Becker nevus
Café-au-lait spot
Port-wine stain

Psoriasis
Erythema  

marginatum
Cutaneous larvae 

migrans
Elastosis perforans 

serpiginosa

Ringworm
Granuloma  

annulare
Subacute  

cutaneous lupus
Atopic dermatitis
Erythema annulare 

centrifugum
Erythema  

chronicum  
migrans

Erythema  
marginatum

Herpes simplex  
infection

Herpes zoster
Dermatitis  

herpetiformis

Cutis marmorata
Livedo reticularis
Congenital  

phlebectasia
Reticulated and  

confluent  
papillomatosis

Erythema ab igne

Wart
Dermatosis  

papulosa nigra
Syringocystadenoma 

papilliferum
Skin tag
Pigmented nevus

Psoriasis
Geographic  

tongue
Nummular  

eczema
Erythema  

annulare  
centrifugum

Cutaneous Structure Physical Findings Specific Skin Disorder  

Epidermis Altered surface markings
Scale, vesicle, crust
Color changes (black, brown, white)

Impetigo
Café-au-lait spot
Atopic dermatitis
Vitiligo
Freckle

Epidermis 1 dermis Altered surface markings
Scale, vesicle, crust
Distinct borders
Color changes (black, brown, white, and/or red)
Edema

Psoriasis
Atopic dermatitis
Cutaneous lupus erythematosus

Dermis Normal surface markings
Color changes
Altered dermal firmness

Urticaria
Granuloma annulare
Hemangioma
Blue nevus

Subcutaneous tissue Normal surface markings
Normal or red skin color
Altered skin firmness

Hematoma
Cold panniculitis
Erythema nodosum

may be associated with loss of normal pigmentation or the ac-
cumulation of scale, crust, or exudates. Red and blue lesions are 
associated with inflammatory and vascular processes. Non-
blanching blue or purple lesions should suggest the presence of 
purpura. Yellow lesions occur when the skin is infiltrated with 
inflammatory or tumor cells containing lipid. Other pigments 
from topical agents (e.g. silver, gold), oral medications (e.g. 
minocycline, amiodarone), foreign bodies (e.g. asphalt, tattoo 

pigments), and infectious agents (e.g. Pseudomonas species, 
Corynebacterium species) may impart specific colors to cutane-
ous lesions.

Finally, the clinician may develop a differential diagnosis us-
ing the morphology of the cutaneous lesions. Primary lesions 
(macules, papules, plaques, vesicles, bullae, pustules, wheals, 
nodules, and tumors) arise de novo in the skin (Fig. 1.4). Sec-
ondary lesions (scale, crust, erosions, ulcers, scars with atrophy 
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TABLE 1.3  Lesion Color

Red Purple Brown Gray Blue Bronze Green Yellow
Inflammatory  

disorders, such as  
eczema, psoriasis,  
urticaria, erythema 
chronicum migrans,  
and other figurate  
erythemas

Purpura, vascular 
malformations, 
hemangiomas, 
hematoma

Pigmented  
nevus, post- 
inflammatory  
hyperpigmenta-
tion, lentigo, 
ephiled (freckle), 
café-au-lait spot, 
epidermal nevus

Mongolian spot,  
graphite tattoo,  
nevus of Ota

Tattoo, vascular  
malformation, 
hemangiomas, 
blue nevus,  
Mongolian  
spot

Progressive- 
pigmented  
purpuric  
dermatosis,  
resolving  
hematoma,  
phyto- 
photodermatitis

Tattoo,  
pseudomonas  
infection,  
deposition of  
minocycline,  
Mongolian  
spot, resolving  
hematoma

Xantho- 
granuloma, 
xanthoma,  
sebaceous  
hyperplasia, 
epidermal  
inclusion cyst

and/or fibrosis, excoriations, and fissures) evolve from primary 
lesions or result from scratching of primary lesions by the  
patient (Fig. 1.5).

The practitioner who becomes comfortable with dermatol-
ogy will integrate all of these approaches into their evaluation 
of a child with a skin problem. This will be reflected in the 
clinically focused format of this text.

Each chapter will finish with an algorithm that summarizes 
the material in a differential diagnostic flow pattern. The lim-
ited bibliography includes comprehensive, historically signifi-
cant, and/or well-organized reviews of the subject. Readers may 
also find some of the texts and online further reading listed at 
the end of this chapter useful.

DIAGNOSTIC TECHNIQUES
Potassium Hydroxide Preparation
There are a number of rapid, bedside diagnostic procedures in 
dermatology. One of the most useful techniques is a wet mount 
of skin scrapings for microscopic examination (Fig. 1.6). Potas-
sium hydroxide (KOH) 20% is used to change the optic proper-
ties of skin samples and make scales more transparent. The 
technique requires practice and patience.

The first step is to obtain the material by scraping loose 
scales at the margin of a lesion, nail parings, subungual debris, 
or the small, pearly globules from a molluscum body. Short 
residual hair stubs (black dots in tinea capitis) may also be 
painlessly shaved off the scalp with a #15 blade. Scale is placed 
on the slide and moved to the center with a cover slip. One or 
two drops of KOH are added and gently warmed with a match 
or the microscope light. Boiling the specimen will introduce 
artifacts and should be avoided, so sitting the specimen aside 
for 5 min is an alternative to gentle heating. Excess KOH can be 
removed with a paper towel applied to the edge of the cover slip. 
Thick specimens may be more easily viewed after gentle but 
firm pressure is applied to the cover slip with a pencil eraser. 
Thick scale will also dissolve after being set aside for 15–20 min.

View the preparation under a microscope, with the con-
denser and light at low levels to maximize contrast, and with the 

objective at 310. Focus up and down as the entire slide is rapidly 
scanned. True hyphae are long branching green hyaline rods of 
uniform width that cross the borders of epidermal cells. They 
often contain septae. False positives may be vegetative fibers, cell 
borders, or other artifacts. Yeast infections show budding yeast 
and pseudohyphae. Molluscum bodies are oval discs that have 
homogeneous cytoplasm and are slightly larger than keratino-
cytes. In hair fragments, the fungi appear as small, round spores 
packed within or surrounding the hair shaft (see Fig. 8.19e in 
Chapter 8). Hyphae are only rarely seen on the hair.

Scabies Preparation
A skin scraping showing a mite, its egg, or feces is necessary to 
diagnose infestation with Acarus scabiei because many other 
skin rashes resemble scabies clinically (Fig. 1.7). The most im-
portant factor for obtaining a successful scraping is the choice 
of site. Burrows and papules, which are most likely to harbor 
the mite, are commonly located on the wrists, fingers, and el-
bows. In infants, primary lesions may also be found on the 
trunk, palms, and soles. A fresh burrow can be identified as a 
5–10 mm elongated papule, with a vesicle or pustule at one end. 
A small, dark spot resembling a fleck of pepper may be seen in 
the vesicle. This spot is the mite, and it can be lifted out of its 
burrow with a needle or the point of a scalpel. Usually, it is best 
to hold the skin taut between the thumb and index finger while 
vigorously scraping the burrow. Although this may induce a 
small amount of bleeding, if performed with multiple, short, 
rapid strokes, it is usually painless. A drop of mineral oil should 
be applied to the skin before scraping to ensure adherence of 
the scrapings to the blade. The scrapings are then placed on the 
slide, another drop of mineral oil is added, and a cover slip is 
applied. Gentle pressure with a pencil eraser may be used to 
flatten thick specimens.

Mites are eight-legged arachnids easily identified with the 
scanning power of the microscope. Care must be taken to focus 
through thick areas of skin scrapings so as not to miss any  
camouflaged mites. The presence of eggs (smooth ovals, ap-
proximately one half the size of an adult mite) or feces (brown 
pellets, often seen in clusters) are also diagnostic. If eggs or feces 
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are found first, perusal of the entire slide usually reveals the 
adult mite.

The dermatoscope can also be used to visualize the female 
mite whose mouth parts appear as an elongated triangle-
shaped spot referred to as a delta sign.

Macule/patch Papule/plaque

TumorNodule

Vesicle Bulla

Wheal

Fig. 1.4  ​Primary skin lesions. Macule: a small (usually 1 cm), flat lesion 
showing an alteration in color or tone. Large macule is a patch. Papule: 
a small (1 cm), sharply circumscribed, elevated lesion. An elevated lesion 
over 1 cm is referred to as a plaque. Nodule: a soft or solid mass in the 
dermis or subcutaneous fat. Tumor: a large nodule, localized and palpa-
ble, of varied size and consistency. Vesicle: a blister containing transpar-
ent fluid. Bulla: a large blister. Wheal: an evanescent, edematous, cir-
cumscribed, elevated lesion that appears and disappears quickly. 
�(Adapted from CIBA.)

Scale Pustule

UlcerErosion 

Fibrotic scar Atrophic scar

Excoriation Fissure

Fig. 1.5  ​Secondary skin lesions. Scale: dry and/or greasy fragments of 
adherent epidermis. Pustule: a sharply circumscribed lesion containing 
free pus. Crust: a dry mass of exudate from erosions or ruptured vesi-
cles/pustules, consisting of serum, dried blood, scales, and pus. Erosion: 
well-defined partial-thickness loss of epidermis. Ulcer: a clearly defined, 
full-thickness loss of epidermis that may extend into the subcutis. Scar: 
a permanent skin change resulting from new formation of connective 
tissue after destruction of the epidermis and cutis. When the loss of 
dermis and/or fat is prominent, the lesion may be atrophic. Fibrosis may 
result in firm, thickened papules or plaques. Excoriation: any scratch 
mark on the surface of the skin. Fissure: any linear crack in the skin, 
usually accompanied by inflammation and pain. �(Adapted from CIBA.)

Lice Preparation
Lice are six-legged insects visible to the unaided eye that are 
commonly found on the scalp (Fig. 1.8), eyelashes, and pubic 
areas. Pubic lice are short and broad, with claws spaced far apart 
for grasping the sparse hairs on the trunk, pubic area, and  
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a

c

b

d

Fig. 1.6  ​Potassium hydroxide (KOH) preparation. (a) Small scales are scraped from the edge of the lesion 
onto a microscopic slide. (b) The scales are crushed to form a thin layer of cells in order to visualize the fun-
gus easily. (c) In this positive KOH preparation of skin scrapings, fungal hyphae are seen as long septate, 
branching rods at the margins and center of the scales. (d) Pseudohyphae and spores typical of tinea versi-
color give the appearance of spaghetti and meatballs.

Fig. 1.7  ​(a) Microscopic appearance of the adult scabies mite. Note the small oval egg within the body. 
(b) Scraping from an adolescent with crusted scabies shows two mites and multiple fecal pellets.

a b

A dermatoscope or magnifying glass can also be used for  
confirmation of lice infestation.

Tzanck Smear
The Tzanck smear is an important diagnostic tool in the  
evaluation of blistering diseases. It is most commonly used to 

eyelashes, whereas scalp lice are long and thin, with claws closer 
together to grasp the denser hairs found on the head. The lice 
are best identified close to the skin, where their eggs are  
more numerous and more obvious. Diagnosis can be made by 
identifying the louse, or by plucking hairs and confirming  
the presence of its eggs or “nits” by microscopic examination.  
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with multiple overlapping nuclei; it is much larger than other 
inflammatory cells. A giant cell may be mistaken for multiple 
epidermal cells piled on top of each other. If a microscope and 
stain are available, the Tzanck smear can be used for rapid con-
firmation of the clinical suspicion of infection, while more 
sensitive studies like polymerase chain reaction are pending.

Wood Light
Wood light is an ultraviolet source that emits at a wavelength  
of 365 nm. Formerly, its most common use was in screening 
patients with alopecia for tinea capitis, as the most common 
causative organisms, Microsporum audouinii and other Micros-
porum species, were easily identified by blue-green fluorescence 
under Wood light. However, today in North America, Tricho-
phyton species are the most common fungi associated with 
tinea capitis, but it does not fluoresce. In the United States, 
fewer than 10% of cases are caused by M. canis and other 
Microsporum species. In Europe, Africa, and Asia, organisms 
that cause ectothrix scalp infection and which fluoresce include 
M. ferrugineum, M. audouinii, and M. canis.

Wood light is still of value in diagnosing a number of other 
diseases. Erythrasma is a superficial bacterial infection of moist 
skin in the groin, axilla, and toe webs. It appears as a brown or 
red flat plaque and is caused by a Corynebacterium that excretes 
a pigment that contains a porphyrin. This pigment fluoresces 
coral red or pink under Wood light. Tinea versicolor, a superfi-
cial fungal infection with hypopigmented macules and plaques 
on the trunk, also fluoresces under Wood light with a green-
yellow color. Pseudomonas infection of the toe web space and 
colonization of the skin in burn patients will fluoresce yellow-
green. Patients with porphyria cutanea tarda excrete uropor-
phyrins in their urine, and examination of a urine specimen 
will show an orange-yellow fluorescence. Adequate blood levels 
of tetracycline produce yellow fluorescence in the opening of 
hair follicles, while lack of fluorescence indicates poor intestinal 
absorption or poor patient compliance. Positive fluorescence in 
the skin is diagnostically useful, but many of the pigments that 
fluoresce are water soluble and readily removed by swimming 
or bathing.

distinguish viral diseases, such as herpes simplex, varicella, and 
herpes zoster, from nonviral disorders (Fig. 1.9). It is important 
to note that Tzanck smears from vesicles of vaccinia and small-
pox do not demonstrate multinucleated giant cells. The smear 
is obtained by removing the “roof” of the blister with a curved 
scalpel blade or scissors, and scraping the base to obtain the 
moist, cloudy debris. The material is then spread onto a glass 
slide, air dried, and stained with Giemsa or Wright stain. The 
diagnostic finding of viral blisters is the multinucleated  
giant cell. The giant cell is a syncytium of epidermal cells,  

a

b

c

Fig. 1.8  ​Microscopic appearance of lice. (a) The crab louse has a short, 
broad body, with claws spaced far apart. (b) The head louse has a long, 
thin body, with claws closer together. (c) A hatched nit is tightly cemented 
to the hair shaft.

Fig. 1.9  ​Tzanck Smear. Note the multinucleated giant cells characteris-
tic of viral infection with herpes simplex and varicella/zoster.
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lesions. They cleanse the skin by loosening exudates and 
crusts that can be painlessly removed before the dressing 
dries. Various astringents and antiseptics, such as vinegar or 
5% aluminum acetate solution (e.g. Burrow solution), may be 
added to compression solutions in a 1:20–40 dilution. Bleach 
baths and chlorine swimming pools can also be used as gentle 
antiseptics and anti-inflammatory agents in patients prone  
to chronic or recurrent infection such as atopic dermatitis  
and epidermolysis bullosa. The concentration of chlorine in 
bleach baths (1/4 cup of household bleach or 59 mL to a 
40-gallon bathtub to give a concentration of sodium hypo-
chlorite of 6–8.25%) is designed to reproduce the concentra-
tion of chlorine recommended for supervised swimming 
pools.

Powders and Lotions
Powders promote drying and are especially useful in the inter-
triginous areas. Lotions are powders suspended in water (e.g. 
calamine lotion). When these preparations dry, they cool the 
skin and provide a uniform covering of the suspended agent. 
The clinician should warn patients and parents against the use 
of combination products that might result in irritation or per-
cutaneous absorption of the active ingredients (e.g. calamine 
and diphenhydramine).

Gels
Gels are aqueous preparations that liquefy on contact with the 
skin and leave a uniform film on drying. Gels are well tolerated 
in hair-bearing areas. Water-based gels are best tolerated  
by children, while alcohol-containing products are more likely 
to cause burning or irritation. Gels are well tolerated in  
hair-bearing areas.

Aerosols
Aerosols and sprays act in a manner similar to lotions and gels. 
Active ingredients are incorporated into an aqueous phase. A 
convenient delivery system usually allows for easy dispersion 
over the skin surface. Aerosols are also particularly useful on  
the scalp.

Creams
Traditional creams are suspensions of oil in water. As the  
proportion of oil increases, the preparation approaches the 
consistency of an ointment, which is the most lubricating  
vehicle. Creams are water washable and hygroscopic. They may 
be drying and occasionally sensitizing.

Pastes
Pastes, which are mixtures of powder in ointment, are messy 
and may be difficult to remove from the skin. They are used to 
protect areas prone to irritation, such as the diaper area. Pastes 
can be removed with mineral oil.

Foams
Foams represent a novel vehicle, which enhances percutaneous 
absorption of medication in a cosmetically acceptable elegant 

Wood light also emits purple light in the visible spectrum. 
This wavelength can be used to accentuate subtle changes in 
pigmentation. The purple light is absorbed by melanin in the 
epidermis, and variably reflected by patches of hypopigmenta-
tion and depigmentation. It can be helpful to distinguish in-
creased pigmentation in the epidermis that will be enhanced by 
the purple light from increased pigmentation in the dermis that 
does not enhance. Purple light may be particularly useful in 
evaluating light-pigmented individuals with vitiligo or ash leaf 
macules (congenital hypopigmented macules).

DERMATOLOGIC THERAPEUTICS
General Principles
Single component generic preparations are often effective and 
inexpensive. Fixed multiple component preparations are occa-
sionally useful and may increase adherence to the treatment 
regimen, but the practitioner must be aware of all the constitu-
ent agents and the increased risk of adverse drug reactions. 
Specially formulated medications are often prohibitively expen-
sive and seldom indicated in general practice. Fortunately, there 
are now some special formulating pharmacies that follow Food 
and Drug Administration guidelines, prepare safe and cost ef-
fective products, and obtain insurance preauthorization.

The practitioner must calculate the quantity of medication 
required for the patient to comply with instructions. In a child, 
15–30 g of an ointment is needed to cover the entire skin sur-
face once. This quantity will vary with the vehicle used and the 
experience of the individual applying the preparation.

Topical Vehicles
Two variables are particularly important in the selection of ef-
fective topical therapy: the active medication and the vehicle. 
No matter how effective the active medication, adherence to the 
recommended regimen will require that the clinician consider 
the selection of a vehicle carefully. In infants and young chil-
dren, ointments tend to be better tolerated than other vehicles, 
while in older children, adolescents, and young adults, more 
elegant vehicles (e.g. creams, foams, sprays, solutions) that are 
free of lingering odors, color residues, or tackiness, will encour-
age adherence.

Ointments
In general, ointments are occlusive and allow for high transcu-
taneous penetration of the active drug. Ointments are stable for 
long periods and require few preservatives and bacteriostatic 
additives. As a consequence, they are least likely to cause contact 
allergy or irritation. These vehicles are well tolerated when the 
skin is cracked or fissured, particularly in young children with 
chronic skin disease (e.g. atopic dermatitis, psoriasis). Unfortu-
nately, ointments tend to be messy and may stain clothing, so 
they are not often welcome by older children and adolescents.

Open Wet Dressings
Open wet dressings, using tap water or normal saline, provide 
symptomatic relief by cooling and drying acute inflammatory 
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and washes may also be particularly useful when longer periods 
of contact are likely to result in burning or irritation.

Topical Corticosteroids
Topical steroids are available in every type of vehicle. A good 
approach is to become familiar with one or two products in 
each of the potency ranges (Table 1.4). A check of local phar-
macies is useful in determining the availability and cost of 
medications.

Most childhood skin eruptions requiring topical steroids 
can be readily managed with twice-daily applications of low- 
or medium-potency preparations. Moreover, a number of 
studies have shown that twice-daily applications of mid- 
potency agents can be applied to most areas of the skin in 
children for long periods of time safely. With few exceptions, 
low-potency medications should be used on the face and inter-
triginous areas because more potent preparations may produce 
atrophy, telangiectasias, and hypopigmentation. Regardless of 

preparation. Foams remain stable until applied to the skin, 
where warming from natural body heat results in volatilization 
of inert contents with deposition of the active medication on 
the skin surface. Because foams contain minimal solid ingredi-
ents, there is little residue, making them particularly attractive 
vehicles for products designed for the scalp and intertriginous 
areas. A number of topical steroid foams have been approved 
for the treatment of atopic dermatitis and psoriasis, while 
other agents have been approved for seborrheic dermatitis and 
ichthyosis.

Shampoos and Washes
Short contact therapy with medicated shampoos and washes 
may also enhance adherence, particularly in adolescents with 
busy schedules and little time for topical therapy. These formu-
lations contain insoluble particulate drugs such as benzoyl 
peroxide, salicylic acid, corticosteroids, and antifungal agents, 
some of which remain after showering or washing. Shampoos 

TABLE 1.4  Topical Corticosteroids
 Generic Name Trade Name

Super high-potency topical  
steroids—class 1

Betamethasone dipropionate augmented 0.05% Diprolene ointment 0.05%

Clobetasol propionate 0.05% Clobex lotion, spray, shampoo 0.05%

Olux E foam 0.05%, Olux foam 0.05%

Temovate cream, ointment, solution 0.05%

Fluocinonide 0.1% Vanos cream 0.01%

Halobetasol propionate 0.05% Ultravate cream, ointment 0.05%

High-potency topical  
steroids—class 2

Amcinonide 0.1%

Desoximetasone 0.25%, 0.05% Topicort cream, ointment 0.25%, gel 0.05%

Diflorasone diacetate 0.05% ApexiCon E cream 0.05%

Maxiflor ointment 0.05%

Halcinonide 0.1% Halog, Halog E ointment, cream 0.1%

Fluocinonide 0.05% Lidex cream, gel, ointment 0.05%

Mometasone furoate 0.1% Elocon ointment 0.1%

Topical steroids—class 3 Amcinonide 0.1% Cyclocort cream, lotion 0.01%

Betamethasone dipropionate 0.05% Diprosone cream 0.05%

Betamethasone valerate 0.1% Valisone ointment 0.1%

Betacap 0.1% (UK)

Clobetasone butyrate 0.05% Eumovate ointment, cream 0.05% (UK)

Fluocinonide 0.05% Lidex ointment, cream, gel 0.05%

Fluticasone propionate 0.05% Cutivate 0.05%, cream, lotion

Topical steroids—class 4 Betamethasone valerate 0.1% Luxiq foam 0.1% ointment, cream, lotion

Clocortolone pivalate 0.1% Cloderm cream 0.1%

Desoximetasone 0.05% Topicort LP cream 0.05%

Fluocinolone acetonide 0.025 Synalar ointment 0.025%

Flurandrenolide 0.05% Cordran ointment, lotion 0.05%

Hydrocortisone probutate 0.1% Pandel cream 0.1%

Hydrocortisone valerate 0.2% Westcort ointment 0.2%

Prednicarbate 0.1% Dermatop ointment 0.1%

Triamcinolone acetonide 0.1%, 0.025% Kenalog ointment 0.1%, 0.025%
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TABLE 1.4  Topical Corticosteroids—cont’d
 Generic Name Trade Name
Topical steroids— 

class 5
Betamethasone dipropionate 0.05% Diprosone lotion 0.05%

Betamethasone valerate 0.1% Valisone cream, lotion 0.1%

Fluocinolone acetonide 0.025% Synalar 0.025%, cream 0.01%

Fluticasone propionate 0.05% Cutivate cream, lotion 0.05%

Hydrocortisone butyrate 0.1% Locoid Lipocream, ointment, lotion, solution 0.1%

Hydrocortisone valerate 0.2% Westcort cream 0.2%

Prednicarbate 0.1% Dermatop ointment, cream 0.1%

Triamcinolone acetonide 0.1% Kenalog cream, lotion 0.1%

Topical steroids—class 6 Alclometasone dipropionate 0.05% Aclovate ointment, cream 0.05%

Modrasone ointment, cream 0.05%

Desonide 0.05% DesOwen ointment, cream, lotion 0.05%

Desonate Gel 0.05%

Tridesilon cream 0.05%

Fluocinolone acetonide 0.01% Synalar cream, solution 0.1%

Derma-Smoothe/FS oil

Topical steroids—class 7 Hydrocortisone 2.5% Hytone cream, lotion 2.5%

Cobadex 1%

Dioderm 0.1%

Mildison 1%

Hydrocortisyl 1%

Hytone ointment 1%

Dexamethasone 0.04% Hexadrol cream 0.04%

Methylprednisolone acetate 0.25% Medrol ointment 0.25%

Prednisolone 0.5% Meti-derm cream 0.5%

Topical steroids—class 8 Hydrocortisone 0.5%, 1% Hytone, Cortaid, Synacort, Nutracort 0.5% ointment, cream, lotion

the potency of a medication, patients should be followed care-
fully for steroid-induced changes, even though they are only 
rarely produced by therapy restricted to 2–4 weeks. Patients 
receiving chronic therapy to sensitive areas should take fre-
quent “time-outs” from their topical steroids (e.g. 1 week per 
month) and should taper them when possible. Tapering may 
be achieved by decreasing the frequency of application, as well 
as by mixing the active preparation with a bland emollient 
such as petrolatum.

Steroids may mask infections and suppress local and sys-
temic immune responses. Consequently, they are contrain-
dicated in most patients with viral, fungal, bacterial, or 
mycobacterial infections.

Topical Calcineurin Inhibitors
The topical nonsteroidal anti-inflammatory agents, pimecroli-
mus (Elidel) and tacrolimus (Protopic), provide an alternative 
for the treatment of atopic dermatitis. These calcineurin in-
hibitors selectively suppress the release of inflammatory media-
tors from lymphocytes without compromising the function  
of melanocytes, fibroblasts, or endothelial cells. As a conse-
quence, they are not associated with the development of pig-
ment alteration, atrophy, or telangiectasias. They can be applied 
at any site including the genital skin, breasts, and face. However, 

they are contraindicated in erythrodermic conditions, where 
significant percutaneous absorption may occur.

The nonsteroidal agents are approved for use in children 
over 2 years of age, but recent studies on a large number of 
patients from 3 months to 2 years old demonstrate safety and 
efficacy similar to older children.

A black box warning cautions prescribers and patients 
against using these agents in children under 2 years of age and 
long term in any patient. However, when used judiciously, they 
offer a safe alternative to topical steroids particularly in sensi-
tive areas of the skin. Before using these agents, it is imperative 
that the practitioner discuss the black box warning and the 
rationale for prescribing them.

Emollients (Lubricants)
Another topical non-steroidal agent crisaborole ointment 2%, 
which is anti-inflammatory phosphodiesterase-4 inhibitor, is 
safe and approved for children with eczema down to 3 months 
of age. Any preparation that reduces friction and leaves a 
smooth, occlusive film that prevents drying is classified as a 
lubricant (Table 1.5). In patients with chronic dermatitis, oint-
ments (or water-in-oil–based products) provide the best lubri-
cation, especially during the dry winter months. Less oily 
preparations (oil-in-water creams, lotions, foams, aerosols) are 
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often preferred by patients during the spring and summer. 
More elegant products should be considered in older children 
and young adults, especially for use on the scalp or intertrigi-
nous areas. Cultural preferences should also be taken into ac-
count when selecting a lubricant. Preparations containing 
topical sensitizers such as fragrance, neomycin, and benzocaine 
should be avoided, particularly in patients with inflamed skin.

Sun Protective Agents
These agents (Table 1.6) include sunscreens (light-absorbing 
compounds) and sunblocks (inert compounds that reflect light). 
Although the long-awaited guidelines from the Food and Drug 
Administration have not yet been finalized, in 2019 the Food 
and Drug Administration recently described two sun-blocking 
ingredients, titanium dioxide and zinc oxide, as generally recog-
nized as safe and effective (GRASE). The Food and Drug Ad-
ministration also listed two other ingredients para-aminoben-
zoic acid (PABA) and trolamine salicylate as not GRASE and 12 
other ingredients as potentially safe ingredients pending the 
presentation of more data on safety and efficacy (see Table 1.6 
for listing of GRASE and potentially GRASE ingredients). Most 
experts recommend the use of broad-spectrum sun protective 
agents (protective against both ultraviolet A and B light) with an 
SPF of at least 30. Parents should also be counseled to purchase 
products that are water resistant. See Chapter 7 Photodermato-
ses for further discussion of these agents.

TABLE 1.5  Emollients

TABLE 1.6  Sun Protection

Types  
of Skin

Moisturizing  
Base Type Product Name

	1.	Extremely 
dry skin

Ointment or  
oil-based

Bag Balm
Blue Star ointment
Elta Swiss skin cream
Johnson’s Baby Oil
Palmer’s Cocoa Butter
Theraplex Emollient
Vaseline Petroleum Jelly
Mineral Oil
A1D ointment
Alpha Keri Moisture Rich Baby Oil
Aquaphor Healing ointment

	2.	Dry Water-in-oil  
emulsion

A1D ointment with zinc oxide
Acid Mantle cream
Elta Light moisturizing cream
Eucerin Original moisturizing cream/lotion
Jergens All-Purpose Face Cream
Olay Body lotion
Restoraderm lotion
St. Ives Swiss Formula products
Sween Cream
Theraplex Clear lotion
Vanicream
Vaseline Intensive Care lotion

	3.	Normal 
to dry

Oil-in-water Alpha hydroxy cream/lotion
Aqua Care cream
Biore Balancing Moisturizer Normal to Dry
Caress Body Silkening lotion
Carmol 40 cream
Complex 15 lotion
Curél Moisturizing lotion
Cutemol cream
Gold Bond Moisturizing Body Lotion
Jergens Original Scent lotion
Keri lotion
LactiCare lotion
Lubriderm Skin Therapy
Moisturel cream/lotion
Neutrogena lotion
Nivea Body Creamy Conditioning Oil
Nutraderm lotion
Olay Active Hydrating Original Cream
Pacquin Plus skin cream
Pond’s Age Defying lotion/cream
Purpose Alpha Hydroxy Moisture cream/lotion
Sarna lotion

	4.	Normal 
to oily

Oil-free Carmol 10 Deep Moisturizing lotion
CeraVe lotion or cream
Cetaphil lotion or cream
Corn Huskers lotion
Epilyt lotion
Gerber Baby Lotion
Johnson’s Baby Lotion
Lubriderm Skin Therapy
Neutrogena Combination Skin Moisture
Olay Regenerist Facial Moisturizer
Walgreens Glycerin and Rosewater

Sunlight Type
Ultraviolet  
Spectrum (nm) Sun Protection Agent

Visible light
UVA

.400
320–400

Titanium dioxide

Zinc oxide

Dioxybenzone

Titanium dioxide

Zinc oxide

Avobenzone
Octocrylene

Avobenzone

Meradimate

Cinoxate

UVB 290–320 Titanium dioxide

Zinc oxide

Oxybenzone

Sulisobenzone

Octocrylene

Cinoxate

Padimate
Homosalate
Octisalate
Ensulizole

UVC ,290 Filtered out by ozone, does  
not reach the Earth’s surface

UVA, Ultraviolet light A; UVB, ultraviolet light B; UVC, ultraviolet light C.



13CHAPTER 1  Introduction to Pediatric Dermatology

FURTHER READING
Bologna JL, Schaeffer JV, Cerroni L. Dermatology, 4th edn. Elsevier, 

China, 2018.
Baran R, de Berker D, Holzberg M, et al. Diseases of the nails and 

their management, 5th edn, Wiley & Sons, Ltd, India, 2019.
Cragi FE, Smith E, Williams H. Bleach baths to reduce severity of 

atopic dermatitis colonized by staphylococcus. Arch Dermatol 
2010:146:541-543.

Eichenfield LF, Frieden IJ. Neonatal and infant dermatology, 3rd edn. 
Elsevier, Saunders, China, 2015.

Elder DE, Elenitsas R, Rosenbach M, et al. Lever’s Histopathology of 
the skin, 11th edn. Lippincott, Wolters Kluwer, China, 2015.

Habif TP. Clinical dermatology: a color guide to diagnosis and therapy, 
6th edn. Saunders, St Louis, 2016.

Harper JH, Oranje A, Prose N. Harper’s textbook of pediatric  
dermatology, 3rd edn. Wiley-Blackwell Science, London, 2011.

Hordinsky MK, Sawaya ME, Scher RK. Atlas of hair and nails. 
Churchill Livingstone, Philadelphia, 2000.

Kang S, Amagai M, Bruckner AL, et al. Fitzpatrick’s dermatology,  
9th edn. McGraw Hill, New York, 2019.

Kristal L, Prose N. Color atlas of pediatric dermatology, 5th edn.  
McGraw Hill, China, 2017.

Neville BW, Damm DD, Allen CM, Chi AC. Oral and maxillofacial 
pathology, 4th edn. Elsevier, Canada, 2016.

Paller AS, Mancini AJ. Hurwitz clinical pediatric dermatology,  
5th edn. Elsevier, Canada, 2016.

Patterson JW. Weedon’s skin pathology, 4th edn. Churchill Livingstone, 
Elsevier, China, 2016.

Schachner LA, Hansen RC. Pediatric dermatology, 4th edn. CV 
Mosby, New York, 2011.

USEFUL WEBSITES
A good resource for skin diseases, conditions, and treatments:  

https://www.dermnetnz.org
General medical reference with data from a number of medical texts: 

https://www.emedicine.com
National Library of Medicine: https://www.nlm.nih.gov
PubMed: National Library of Medicine reference journal database: 

https://www.ncbi.nlm.nih.gov/pubmed
Online Mendelian Inheritance in Man: https://www.ncbi.nlm.nih.

gov/omim
A good resource for pediatricians and families: https://www.aad.org › 

public › kids
See section for patients and families: https://pedsderm.net

https://www.dermnetnz.org
https://www.emedicine.com
https://www.nlm.nih.gov
https://www.ncbi.nlm.nih.gov/pubmed
https://www.ncbi.nlm.nih.gov/omim
https://www.aad.org
https://pedsderm.net
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