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1) Delineate the physiology of dry skin
2) Delineate the differences between different types of 

moisturization
3) Outline treatment options for xerosis and it’s 

complications

Learning Objectives



Skin Aging
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Characteristics of Aged Skin

Sun-protected aged skin:
Finely wrinkled

Exaggerated facial 
expression lines

Laxity
Pallor

Sun-damaged aged skin:
Xerosis

Leathery texture
Pigmentation

Pronounced wrinkling



Characteristics of Aged Skin

Sun-protected aged skin:
Barrier function changes
Decreased nutrient transfer 

dermis to epidermis
Easier blister formation
Decrease in vasculature
Decreased collagen in dermis
Decreased elasticity, turgor, 

extensibility
Decreased follicles, eccrine,
Apocrine glands
Decreased organelles of 

sensation

Sun-damaged aged skin:

Telangiectases

Purpura

Seborrheic keratoses

Acrochordons

Actinic keratoses

Elastosis

Decreased immune 
responsiveness

Increased 
malignancies/infections



Skin Functions that Decline with Age

Epidermal turnover
Immune function
Wound healing

Vascular responsiveness
Injury response

Thermoregulation
Barrier function

Sweat production

Chemical clearance rates

Sebum production

Sensory perception

Vitamin D production



Greek origin - xeros = dry

Dryness of skin

Dehydration of outer layer of skin

Xerosis



Severe xerosis

• Leading cause in the elderly of avoidable hospitalization
• When neglected, is a very common cause of cellulitis

• Compounded with hygiene concerns in the aged, 
xerosis is an urgent condition

• Completely manageable

Reference needed



Etiology of Xerosis

• Multifactorial
• Disruption in barrier function of the skin 

leading to increased transepidermal water 
loss (TEWL)

• Low humidity (in winter and air conditioning)
• Genetics
• Diuretic use
• Decreased sebaceous gland activity
• Dyskeratosis - the formation of an abnormal 

keratin layer (short fragmented keratin as 
opposed to long interwoven fibers)



What Makes Xerosis Worse?

• Long duration baths or showers
• Very hot water
• Use of harsh soaps
• Vigorous towel rubbing



Clinical Manifestations

• Dry skin with fine scaling, most prominent on lower 
extremities

• Skin is rough with small flakes and cracks
• Can exist with redness and inflammation
• Decreased skin flexibility
• Itching varies - mild to severe



Clinical Manifestations

• When xerosis is so severe that 
cracking and inflammation develop, 
we use the terms “xerotic eczema,” 
“xerotic dermatitis,” “nummular 
eczema,” and “asteatotic dermatitis”



Manifestations of Xerosis



Typical Appearance



Erythema Craquele, Asteatosis



Heel Manifestations



Biology of Skin Hydration

1) The stratum corneum contains within the cells a group of 
water soluble compounds collectively called natural 
moisturizing factor (NMF)

2) NMF compounds absorb water from the atmosphere so as 
to keep the most superficial layers of the corneum hydrated

3) Further contributing to water balance in the skin are lamellar 
bodies, which are structures in the keratinocytes that form in 
the spinal layer

4) Lamellar bodies secrete free fatty acids AND ceramides 
(lipids) into the corneal layer between corneal cells (lipid 
bilayer)

5) The NMF compounds and lipid bilayer act in concert to 
maintain water balance in the skin



Lipids Are Secreted by Lamellar 
Bodies in Stratum Granulosum

Bellew S, et al. J Clin Aesthet Dermatol. 2010;3(7):49-53. 



Lipid Bilayer - A two-layered arrangement of phosphate and lipid molecules 
that form a cell membrane, the hydrophobic lipid ends facing inward and 
the hydrophilic phosphate ends facing outward. Also called lipid bilayer.

Lamellar bodies secrete free fatty acids AND ceramides (lipids) into the 
corneal layer between corneal cells (lipid bilayer)

Dictionary.com. www.dictionary.com/browse/phospholipid-bilayer. Accessed September 15, 2017.



Lipid Bilayer Schematic

Lamellar bodies secrete free fatty 
acids AND ceramides (lipids) into the 
corneal layer between corneal cells 
(lipid bilayer).

OpenStax College, Wikimedia [website]. https://commons.wikimedia.org/wiki/File:0302_Phospholipid_Bilayer.jpg. Accessed 
September 15, 2017.



Complications of Xerosis

• Fissuring
• Infection and cellulitis
• Ulceration
• Pruritus
• Secondary lesions

• Excoriations
• Lichenification
• Effects of chemical applications



Treatment Options

• Ointments are superior to creams 
and lotions but not well tolerated

• Creams are effective and better 
tolerated than ointments

• Urea
• Lotions contain alcohol
• Alpha hydroxy acids

• Lactic
• Glycolic

Reference needed



Xerosis Management

Xerosis is best thought of as manageable 
rather than curable, and as such, the most 
important factor in success is incorporating 
the management into the daily routine of 
the patient!



Xerosis Management

1) Moisturization refers to maintaining or restoring the skin to 
a level of hydration as near to “normal” as possible – by 
decreasing water loss

2) Moisturizers, as a group, may contain one or more agents 
specifically directed at minimizing or making up for water 
loss from the skin by varying mechanisms. These agents 
are emollients, humectants, and occlusives.

3) Emollients help manage the desquamation process of the 
stratum corneum, which makes the skin appear smoother

4) Emollients typically fill in the spaces between shedding 
cells of the corneum, which serves to enhance the soft 
feel and smooth appearance of the skin

Reference needed



Xerosis Management

5) Emollients, by filling in the spaces, also help reduce water 
loss

6) Dimethicone, lanolin, glycerol stearates, and propylene 
glycol compounds are commonly used emollients 

7) Humectants are compounds that attract water from the 
dermis and bring it into the epidermis. In high humidity, 
humectants may also attract water from the atmosphere 
into the epidermis, acting similarly to NMF. 

8) Commonly used humectants are urea, ammonium lactate, 
glycerin, and hyaluronic acid

Reference needed



Xerosis Management

9) Occlusives help increase water content in skin by 
slowing evaporation of water from the skin surface 

10) Common occlusive agents are mineral oil, paraffin, 
and beeswax. Occlusives generally feel greasy on 
the skin and are best applied to moist skin

Reference needed



Medical Conditions Leading to Xerosis

• Ichthyosis
• Atopic dermatitis
• Venous stasis dermatitis
• Diabetes
• Hypothyroidism
• Down syndrome
• Liver or kidney disease
• Malnutrition
• HIV/AIDS
• Lymphoma



Acute and Chronic Stasis Dermatitis



Lichen Simplex Chronicus
Lichenification and Hyperpigmentation



Typical Xerosis Presentation



Dermatological Conditions Where 
Xerosis Is a Component

• Dry-scaly type tinea pedis
• Psoriasis 
• Seborrhea
• Neurodermatitis/LSC
• Scabies 
• Genodermatoses—KPPH or hereditary 

keratoses

LSC = lichen simplex chronicus; KPPH = Keratosis palmaris and plantaris hereditary.



“Need to Treat” Xerosis Patients

In addition to diabetics, the following subsets of 
patients carry significant risk of complications from 
untreated xerosis
The elderly – major cause of avoidable hospitalization
Patients with PAD/venous insufficiency
Immunocompromised patients:

Organ transplant recipients
HIV-infected patients 
Steroid use patients 
Patients on chemotherapy
Biologics 

Immunocompromised category expanding! Reference needed



Venous Stasis Eczema and 
Ulceration

Failure to intervene early can result in significant 
pain, disability, and/or ulceration



Signs of venous hypertension

Varicosities
Perimalleolar edema



Signs of Venous Hypertension

Pigmentation changes

Lipodermatosclerosis

Ulceration



Progression of Venous Dermatitis

Stasis dermatitis with 
telangiectases and atrophie

blanche

Ulceration within area 
of dermatitis



Thank You


