lips (HSV-1) or genitals (HSV-2) but also may appear on the head
and neck of young wrestlers (herpes gladiatorum) or on the digits
of health care workers (herpetic whitlow). Recurrent herpes labialis
(HSV-1) and herpes genitalis commonly follow primary infection.
Coxsackievirus A16 characteristically causes vesicles on the hands,
feet, and mouth of children. Orf is caused by a DNA virus related
to smallpox virus and infects the fingers of individuals who work
around goats and sheep. Molluscum contagiosum virus induces flaccid
vesicles on the skin of healthy and immunocompromised individuals.
Although variola (smallpox) in nature was eradicated as of 1977, postmillennial terrorist events have renewed interest in this devastating
infection (Chap. 261e). Viremia beginning after an incubation period
of 12 days is followed by a diffuse maculopapular rash, with rapid evolution to vesicles, pustules, and then scabs. Secondary cases can occur
among close contacts.
Rickettsialpox begins after mite-bite inoculation of Rickettsia akari
into the skin. A papule with a central vesicle evolves to form a 1- to
2.5-cm painless crusted black eschar with an erythematous halo
and proximal adenopathy. While more common in the northeastern United States and the Ukraine in 1940–1950, rickettsialpox has
recently been described in Ohio, Arizona, and Utah. Blistering dactylitis is a painful, vesicular, localized S. aureus or group A streptococcal
infection of the pulps of the distal digits of the hands.

INFECTIONS ASSOCIATED WITH BULLAE

INFECTIONS ASSOCIATED WITH CRUSTED LESIONS
(Table 156-1) Impetigo contagiosa is caused by S. pyogenes, and bullous impetigo is due to S. aureus. Both skin lesions may have an early
bullous stage but then appear as thick crusts with a golden-brown
color. Epidemics of impetigo caused by MRSA have been reported.
Streptococcal lesions are most common among children 2–5 years
of age, and epidemics may occur in settings of poor hygiene, particularly among children in lower socioeconomic settings in tropical
climates. It is important to recognize impetigo contagiosa because of
its relationship to poststreptococcal glomerulonephritis. Rheumatic
fever is not a complication of skin infection caused by S. pyogenes.
Superficial dermatophyte infection (ringworm) can occur on any skin
surface, and skin scrapings with KOH staining are diagnostic. Primary
infections with dimorphic fungi such as Blastomyces dermatitidis and
Sporothrix schenckii can initially present as crusted skin lesions resembling ringworm. Disseminated infection with Coccidioides immitis can
also involve the skin, and biopsy and culture should be performed
on crusted lesions in patients from endemic areas. Crusted nodular
lesions caused by Mycobacterium chelonei have been described in HIVseropositive patients. Treatment with clarithromycin looks promising.

FOLLICULITIS
(Table 156-1) Hair follicles serve as portals for a number of bacteria,
although S. aureus is the most common cause of localized folliculitis.
Sebaceous glands empty into hair follicles and ducts and, if these portals are blocked, form sebaceous cysts that may resemble staphylococcal abscesses or may become secondarily infected. Infection of sweat
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PAPULAR AND NODULAR LESIONS
(Table 156-1) Raised lesions of the skin occur in many different
forms. Mycobacterium marinum infections of the skin may present as
cellulitis or as raised erythematous nodules. Similar lesions caused by
Mycobacterium abscessus and M. chelonei have been described among
patients undergoing cosmetic laser surgery and tattooing, respectively. Erythematous papules are early manifestations of cat-scratch
disease (with lesions developing at the primary site of inoculation
of Bartonella henselae) and bacillary angiomatosis (also caused by B.
henselae). Raised serpiginous or linear eruptions are characteristic
of cutaneous larva migrans, which is caused by burrowing larvae of
dog or cat hookworms (Ancylostoma braziliense) and which humans
acquire through contact with soil that has been contaminated with dog
or cat feces. Similar burrowing raised lesions are present in dracunculiasis caused by migration of the adult female nematode Dracunculus
medinensis. Nodules caused by Onchocerca volvulus measure 1–10 cm
in diameter and occur mostly in persons bitten by Simulium flies in
Africa. The nodules contain the adult worm encased in fibrous tissue. Migration of microfilariae into the eyes may result in blindness.
Verruga peruana is caused by Bartonella bacilliformis, which is transmitted to humans by the sandfly Phlebotomus. This condition can take
the form of single gigantic lesions (several centimeters in diameter)
or multiple small lesions (several millimeters in diameter). Numerous
subcutaneous nodules may also be present in cysticercosis caused by
larvae of Taenia solium. Multiple erythematous papules develop in
schistosomiasis; each represents a cercarial invasion site. Skin nodules
as well as thickened subcutaneous tissue are prominent features of
lepromatous leprosy. Large nodules or gummas are features of tertiary
syphilis, whereas flat papulosquamous lesions are characteristic of
secondary syphilis. Human papillomavirus may cause singular warts
(verruca vulgaris) or multiple warts in the anogenital area (condylomata acuminata). The latter are major problems in HIV-infected
individuals.

ULCERS WITH OR WITHOUT ESCHARS
(Table 156-1) Cutaneous anthrax begins as a pruritic papule, which
develops within days into an ulcer with surrounding vesicles and
edema and then into an enlarging ulcer with a black eschar. Cutaneous
anthrax may cause chronic nonhealing ulcers with an overlying dirtygray membrane, although lesions may also mimic psoriasis, eczema,
or impetigo. Ulceroglandular tularemia may have associated ulcerated
skin lesions with painful regional adenopathy. Although buboes are
the major cutaneous manifestation of plague, ulcers with eschars, papules, or pustules are also present in 25% of cases.
Mycobacterium ulcerans typically causes chronic skin ulcers on the
extremities of individuals living in the tropics. Mycobacterium leprae
may be associated with cutaneous ulcerations in patients with lepromatous leprosy related to Lucio’s phenomenon, in which immunemediated destruction of tissue bearing high concentrations of M.
leprae bacilli occurs, usually several months after initiation of effective
therapy. Mycobacterium tuberculosis also may cause ulcerations, papules, or erythematous macular lesions of the skin in both immunocompetent and immunocompromised patients.

CHAPTER 156 Infections of the Skin, Muscles, and Soft Tissues

(Table 156-1) Staphylococcal scalded-skin syndrome (SSSS) in neonates is caused by a toxin (exfoliatin) from phage group II S. aureus.
SSSS must be distinguished from toxic epidermal necrolysis (TEN),
which occurs primarily in adults, is drug-induced, and is associated
with a higher mortality rate. Punch biopsy with frozen section is
useful in making this distinction since the cleavage plane is the stratum corneum in SSSS and the stratum germinativum in TEN (Fig.
156-1). Intravenous γ-globulin is a promising treatment for TEN.
Necrotizing fasciitis and gas gangrene also induce bulla formation (see
“Necrotizing Fasciitis,” below). Halophilic vibrio infection can be as
aggressive and fulminant as necrotizing fasciitis; a helpful clue in its
diagnosis is a history of exposure to waters of the Gulf of Mexico or
the Atlantic seaboard or (in a patient with cirrhosis) the ingestion of
raw seafood. The etiologic organism (Vibrio vulnificus) is highly susceptible to tetracycline.

glands (hidradenitis suppurativa) also can mimic infection of hair 829
follicles, particularly in the axillae. Chronic folliculitis is uncommon
except in acne vulgaris, where constituents of the normal flora (e.g.,
Propionibacterium acnes) may play a role.
Diffuse folliculitis occurs in two settings. Hot-tub folliculitis is caused
by Pseudomonas aeruginosa in waters that are insufficiently chlorinated
and maintained at temperatures of 37–40°C. Infection is usually selflimited, although bacteremia and shock have been reported. Swimmer’s
itch occurs when a skin surface is exposed to water infested with freshwater avian schistosomes. Warm water temperatures and alkaline pH
are suitable for mollusks that serve as intermediate hosts between birds
and humans. Free-swimming schistosomal cercariae readily penetrate
human hair follicles or pores but quickly die and elicit a brisk allergic
reaction, causing intense itching and erythema.
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