
Introduction

Skin and soft-tissue infections may be categorized in a
number of different ways. This
report begins with discussion
of the most superficial lesions
and progresses through the
skin and soft tissue to the
deeper and systemic disease
processes.

Impetigo
Impetigo is a highly conta-

gious, superficial skin infection
that is most common among 2-
to 5-year-old children. It classi-
cally is divided into two forms,
nonbullous and bullous, with
the nonbullous form accounting
for about 70% of the cases.1,2 It
most frequently occurs in warm
and humid conditions.3 Other predisposing conditions for impeti-
go include poor hygiene, insect bites, pruritic conditions accom-
panied by scratching, crowded living conditions, and minor skin
trauma.2,4,5

S. aureus now is considered the primary pathogen in both bul-
lous and nonbullous impetigo.6,7 Although nonbullous impetigo

may begin as streptococcal
infection, staphylococci are iso-
lated from the majority of
lesions of both nonbullous and
bullous impetigo. Skin surfaces
that are subject to frequent trau-
ma permit the pathogen to
invade and are involved most
commonly. Examples are the
nares, perioral areas, and the
extremities.2,3,6-8

Nonbullous impetigo
begins as a small vesicle or
pustule that ruptures and
eventually forms a red, moist
base under a characteristic
honey-colored crust.1,2,6 In
most cases the lesions are

asymptomatic. Occasionally they may be pruritic and the sub-
sequent scratching can lead to the formation of other lesions
by autoinoculation and the spread to adjacent regions.5,6,7 The
infection is self-limiting. Untreated cases usually last for 2-3
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weeks and extend to involve a wider area; most heal without
scarring.

Bullous impetigo is characterized by large, superficial, frag-
ile bullae that initially develop on the trunk, extremities, and
intertriginous regions such as the axillae and neck folds.2,5,7

The vesicles rapidly enlarge and coalesce to form the bullae
with clear to cloudy content.7 The flaccid bullae rupture easily
and result in moist erythamatous lesions that then form a thin,
“varnish-like” light brown crust.3,5,7 When bullae occur, they
result from specific staphylococcal exotoxins, usually made by
the phage 2 group of S. aureus. These cause intraepidermal
cleavage below or within the stratum granulosum.2,7 (See Fig-
ure 1 for a diagram of the skin and structures affected by skin
infections.)

The treatment is the same for both nonbullous and bullous
impetigo. Uncomplicated cases that are local and superficial
can be treated topically. (See Table 1.) In the case of multiple
lesions or severe disease, systemic therapy is indicated.1 No
topical antibiotic has been found to be superior to another, but
mupirocin ointment or cream is the first topical antibiotic
approved for the treatment of impetigo.7-9 Bacitracin also is
widely used, but one study demonstrated an unacceptable rate
of more than 50% treatment failures.1,2 When using a topical
antibiotic, crusts should be removed with warm soaks before
application because they block the penetration of the antibiot-
ic. Mupirocin should be applied three times a day until all of
the lesions have cleared.7 In most comparisons, there was no
difference in cure rates for topical vs. oral antibiotics, and oral
antibiotics resulted in more side effects, especially gastroin-

testinal effects, than topical treatment did.9 Treatment with
beta-lactamase-resistant antibiotics such as dicloxicillin,
cloxacillin, cephalexin, azithromycin, erythromycin, or amoxi-
cillin/clavulanate traditionally has provided appropriate cover-
age for S. aureus.1,2,3,6,10 The oral antibiotic treatment of choice
for children with impetigo appears to be cephalexin.2 In many
locations, resistance of S. aureus to these antibiotics and
methicillin (MRSA) exceeds 50% so that antibiotics such as
trimethoprim/sulfamethoxazole (particularly in children
younger than 8), doxycycline (contraindicated in children
younger than 8 years), and minocycline (contraindicated in
children younger than 8 years) should be used. Nasal carriers
of S. aureus who suffer from recurrent impetigo can be treated
with topical mupirocin ointment applied four times a day to
the affected nares.1

Erysipelas
Erysipelas is a superficial cellulitis that includes prominent

lymphatic involvement.3,7 (See Figure 2.) This condition is
more common in infants, young children, and older adults.
Historically, the face was the most commonly involved site.
More recently, 70-80% of the lesions are on the lower extremi-
ties, with only 5-20% of the lesions on the face.3 The most
common cause of erysipelas is group A streptococci, followed
by group G streptococci.3,5,6,7 The bacteria gain entry into the
skin via ulcers, local trauma, burns, psoriatic or eczematous
lesions, or fungal infections. In the neonate, erysipelas may
develop from an umbilical stump infection.1,3 Erysipelas tends
to occur in association with venous stasis, ethanol abuse, dia-
betes mellitus, and in areas of preexisting lymphatic obstruc-
tion or edema.3,11

A prodrome of malaise, chills, fever (101-104°F) and some-
times nausea and vomiting lasts 4-48 hours before the first
lesions of erysipelas appear.6,7 Red, tender, firm spots appear at
the site of infection. These lesions rapidly increase in size to
form an elevated shiny patch with a well demarcated bor-
der.6,7,12 The resulting burning pain and redness, which some-
times can become severe, has led to the term St. Anthony’s
Fire being applied to this condition.6,7 Uncomplicated
erysipelas is confined to the dermis and the lymphatics. Promi-
nent adenopathy and a leukocytosis are common findings.
Occasionally the infection may extend deeper to produce cel-
lulitis, subcutaneous abscess, and necrotizing fasciitis.3 With-
out therapy, the rash may peak in 1 week and resolve in 1-2
weeks. In some patients, deep infection, which is potentially
fatal, will result. Recurrent infections after antibiotic treatment
occur in 18-30% of the cases and may lead to skin thickening
and lymphatic obstruction.6,7

Early and mild cases of erysipelas can be treated with oral or
intramuscular antibiotics. A penicillinase-resistant penicillin,
first-generation cephalosporin, or erythromycin is an appropri-
ate choice for treatment.3,6,10,12 More extensive infections may
require parenteral antibiotics. Recurrent erysipelas may require
long-term prophylactic treatment with low-dose penicillin or
erythromycin.7
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Erythrasma
Erythrasma is a common superficial bacterial infection of the

skin caused by Corynebacterium minutissimum. (See Figure 3.)
It commonly occurs on moist, occluded intertriginous areas such
as the intergluteal and crural folds, the axillae, the interspaces of
the toes, and the inframammary areas.13 The lesions are more
common in men and in obese individuals with diabetes mellitus.3

Other factors that may predispose a patient to erythrasma are a
warm, humid climate, advanced age, compromised host status,
hyperhidrosis, and poor hygiene.13

Erythrasma may be pruritic and uncomfortable, but more
commonly the patient is asymptomatic and complains only of
skin color changes in the affected areas. The lesions are finely
scalded and finely wrinkled and may present as either well-
defined or irregular patches.3,13-15 As the infection progresses,
the lesions often become reddish-brown, are slightly raised
from the surrounding skin, and may have central clearing.13-15

Included in the differential diagnosis are candidiasis, tinea ver-
sicolor, tinea cruris, psoriasis, intertrigo, and dermatophytosis.
A coexisting dermatophyte or Candida albicans infection has
been shown to be present in up to 30% of the individuals with
interdigital erythrasma.13 The diagnostic procedure of choice is
observation of fluorescence in a darkened room with a Wood’s
lamp. The C. minutissimum produce porphyrins that appear as
coral red fluorescence under a Wood’s lamp.3,13,14,16,17 Micro-
scopic examination of skin scraping and cultures also may aid
in the diagnosis.13

Treatment for cutaneous erythramsa can include topical and
oral antibiotics and various adjunctive therapies. Interdigital
infections have been shown to be more difficult to clear and
usually require oral and topical antibiotics. The most common-
ly recommended first-line therapy is oral erythromycin 250 mg
QID for 7-14 days. This therapy usually is efficacious.3,10,13 In a
small set of patients, a single dose of clarithromycin (1 g) was
shown to clear the infection (as evidenced by Wood’s lamp) and
none of the patients had a recurrence of their symptoms.16 Topi-
cal therapies such as erythromycin 2% gel, clindamycin 2%
solution, and Whitfield’s solution ( benzoic acid 12% and sali-

cylic acid 6%), and cleansing with an antibacterial soap and
water also have been reported to have a role in treat-
ment.3,10,13,14,17 The symptoms and lesions begin to resolve in
approximately 48 hours.

Ecthyma
Ecthyma is a bacterial infection of the skin that can closely

resemble impetigo. (See Figure 4.) It is more common in debili-
tated individuals (such as those with uncontrolled diabetes), and
poor hygiene may predispose to this condition. Ecthyma is most
common on the lower extremities, especially in children and the
elderly, and often is the result of superficial lesions, insect bites,
and trauma. Group A streptococcus is the etiology of most milder
and initial infections, which often become contaminated with
staphylococci.  

Ecthyma gangrenosum occurs in immunocompromised
patients or those with hematologic malignancies and is caused
by Pseudomonas aeruginosa. The lesions begin as painless red
macules and enlarge into papular lesions and eventually hem-
orrhagic pustules and bullae. The initial vesicles and bullae are
moderately painful, and enlarge and rupture to form an adher-
ent crust that covers a punched-out ulcer.1,3,7 With progression,
the bullae become necrotic, slough, and leave the characteristic
erythema-surrounding gray-black eschar.1,6,18 Pathologically,
the lesions begin superficially and eventually extend through
the epidermis into the underlying dermis.1,3 Because of the
underlying tissue involvement, the lesions may heal with scar-
ring.7 If not treated, ecthyma can progress to lymphangitis and
cellulitis.1

Treatment is different for the two forms of ecthyma. The
common ecthyma, caused by streptococci and staphylococci,
is treated similarly to impetigo, with a 10-day course of
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Figure 1. Diagram of the Skin and Sections
Affected by Skin Infections
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mupirocin, dicloxacillin, cephalexin, azithromycin, or clar-
ithromycin (see Impetigo above).3,7,10 In areas where MRSA is
prevalent, appropriate coverage would be trimethoprim/sul-
famethoxazole (particularly in children younger than 8 years),
doxycycline, and minocycline (both contraindicated in chil-
dren younger than 8 years). Phenoxymethyl penicillin V could
be added for better streptococcal coverage. Ecthyma gangreno-
sum is most appropriately treated with intravenous antibiotics,

an aminoglycoside and an antipseudomonal penicillin, or a
single antibiotic with pseudomonal coverage such as imipen-
em or ceftazidime.1,6

Staphylococcal Scalded Skin Syndrome 
Staphylococcal scalded skin syndrome (SSSS) is a condition

that usually is seen in infants and children, but rarely in adults.
(See Figure 5.) Ninety-eight percent of those affected are
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Table 1. Skin Conditions and Treatments

CONDITION ORGANISMS TREATMENT

Impetigo S. aureus Topical mupirocin TID until clears
Streptococcus If oral antibiotics needed: dicloxacillin, cloxacillin, cephalexin, azithromycin, 

erythromycin, amoxicillin-clavulanate

Erysipelas Group A and group G Oral or IM for early infection: dicloxacillin, cloxacillin, cephalexin, erythromycin
streptococcus

Erythrasma Corynebacterium Topical erythromycin, clindamycin, Whitfield’s solution
minutissimum Interdigital cases: oral erythromycin

Ecthyma S. aureus Cephalexin, dicloxacillin, clarithromycin
Group A Strep For pseudomonas (ecthyma gangrenosum): imipenem, ceftazidime,  
Pseudomonas macrolide with pipercillin

Cellulitis S. aureus First-line: Cephalexin, dicloxacillin, cloxacillin
GABHS Alternatives: Clindamycin, fluoroquinolones
Pasturella Animal bites: Amoxicillin-clavulanate

Perioribital cellulitis S. aureus Cephalexin, clindamycin IV or PO depending on toxicity of patient
Streptococcus

Orbital cellulitis S. aureus Ampicillin-sulbactam
S. pyogenes Second- or third-generation cephalosporin with antistaphylococcal agent
H. influenzae (nafcillin, vancomycin)
S. pneumoniae

Folliculitis, S. aureus Warm compresses and sitz baths for folliculitis and furuncles
furuncles, Pseudomonas I+D for carbuncles
carbuncles MRSA Cephalexin, dicloxacillin if complicated

If MRSA suspected: TMP-SMX, clindamycin, minocycline

Abscess S. aureus Uncomplicated: I+D, no antibiotics required
Anaerobes MRSA suspected: Linezolid, clindamycin, TMP-SMX, vancomycin
MRSA In IV drug user: Clindamycin, ampicillin-sulbactam, vancomycin and flagyl

Hand: Cephalexin, amoxicillin-clavulanate
Breast: Nafcillin or oxacillin

Necrotizing Monomicrobial: S. aureus, Early surgical debridement and broad-spectrum coverage, including:
fasciitis/ C. perfringens, GABHS ampicillin-sulbactam, pipercillin-tazobactam, imipenem,
Fournier’s Polymicrobial: anaerobes, penicillin + clindamycin, ampicillin + gentamycin + clindamycin or flagyl
gangrene GNR

Key:
MRSA = methicillin-resistant Staphylococcus aureus; GABHS = Group A beta hemolytic streptococcus; GNR = gram-negative rod



younger than 6 years old, and 62% are younger than 2 years
old.6 The disease is caused by exfoliative toxin producing S.
aureus, most commonly from the phage 2 group.19 These exo-
toxins cause intraepidermal splitting through the granular
layer.20 The condition spans a wide spectrum of severity from
mild local reactions to severe life-threatening infections, with
the mildest cases being similar to bullous impetigo.21 The mor-
tality of children with SSSS is approximately 4%, whereas the
mortality in adults can be as high as 60%.19 Antibodies to the
exfoliative toxins protect against the effects of the toxins.21

Children are more likely to develop SSSS because they lack
these antibodies. By the age of 10 years old, most people have
antibodies to the exotoxins.6 Adults who develop SSSS have an
excessive exotoxin burden, an increased S. aureus carriage rate,
or an increased susceptibility to the toxin. A suppressed
immune system from HIV, malignancy, severe sepsis, a genetic
defect in the immune system, immunosuppressive medications,
chronic ethanol abuse, or heroin abuse can predispose a patient
to SSSS.19,21 Because the exotoxin is excreted via the kidney,
renal insufficiency or renal failure are common in adults who
develop SSSS.19,20 The toxin enters the circulation and affects
the skin systemically. 

SSSS usually presents with a prodrome of sore throat, con-
junctivitis, or an infected umbilicus. Fever, malaise, and irri-

tability develop shortly thereafter.6,19 One to two days later ten-
der, erythematous lesions develop on the head and neck. The
lesions evolve into large, flaccid, clear bullae and often involve
the flexures. The patient will have a positive Nikolsky sign.
The bullae enlarge and rupture, and new bullae appear over the
next 2-3 days. The exfoliations result in lesions that have a
moist erythamous base and account for the scalded appear-
ance. Desquamation involving large areas of the skin occurs
within 36-72 hours.5 These patients must be treated effectively
as burn patients. In milder cases, once antibiotics are initiated,
the condition resolves within a few days and heals without
scarring.19

The diagnosis is based on clinical and histological features
such as tenderness, erythema, and desquamation or bullae forma-
tion; histopathological evidence of intraepidermal cleavage
through the stratum granulosum; and isolation of an exfoliative
exotoxin producing S. aureus.22 Antibiotics should be adminis-
tered as soon as SSSS is clinically suspected and should not be
delayed awaiting confirmation of the diagnosis. The oral or par-
enteral route for the antibiotics is appropriate. Because the source
of the infection is distant from the site of the lesions or not
known, topical antibiotics are not effective. 

There are many issues that should be considered in the treat-
ment of SSSS. Antibiotics must have penicillinase resistance and
also cover methicillin-resistant organisms. Severe cases should
be treated with vancomycin given intravenously for 5-7 days.10

Once sensitivities return, the vancomycin can be changed to naf-
cillin or oxacillin where appropriate. Milder cases can be treated
with oral antibiotics such as dicloxacillin, erythromycin, or
cephalexin.6,23 Ciprofloxacin, cefuroxime, gentamycin, trimetho-
prim/sulfamethoxazole, doxycycline (contraindicated in young
children), minocycline (contraindicated in young children), van-
comycin, and clindamycin are appropriate options.21,22 Because
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Figure 3. Erythrasma

Image excerpted from VisualDx, the point of care visual 
diagnostic system for healthcare (www.logicalimages.com).

Figure 4. Ecthyma

Image excerpted from VisualDx, the point of care visual 
diagnostic system for healthcare (www.logicalimages.com).



large areas of skin can be involved, fluid management, ther-
moregulation, and pain management are all important aspects of
care for the patient with SSSS.21,24 Skin care involves leaving the
blisters intact and covering the denuded areas with petrolatum-
impregnated gauze.19 Patients with extensive skin involvement
often are treated as burn patients and should be admitted to a
burn or intensive care unit. Corticosteroids are contraindicated
and may worsen the condition.3,19,21

Cellulitis
Cellulitis is an infection of the skin and subcutaneous

tissues.25 The infection may be preceded by a traumatic disrup-
tion of the skin, but also can arise from a deeper or underlying
infection such as osteomyelitis or bacteremia.26 Cellulitis can
affect anyone, but certain populations are at increased risk for
the development of cellulitis. Chronic leg edema due to venous
stasis or insufficient lymphatic drainage predisposes patients to
developing cellulitis.27 Patients who have had previous CABG
with saphenous vein grafting are particularly at risk because of
the combination of compromised lymphatic drainage and
venous insufficiency.3 The portal of entry in these patients usual-
ly is a break in the skin from tinea pedis, which is likely to go
undiscovered and untreated.3 In patients with previous saphe-
nous vein grafting, the presentation usually is more systemic
and toxicity is prominent.3

Staphylococcus aureus and Group A beta hemolytic strepto-
coccus are the most common pathogens, but Pasturella and
Clostridium also can cause cellulitis.3,25,28 The condition presents
as painful, indurated subcutaneous tissues with warmth and ery-
thema of the overlying skin.28 The borders of the erythema and
induration are nondistinct in contrast to erysipelas.3,28 The

extremities are the most commonly affected site of the body.25

With previous saphenous vein grafts, the infection spreads rap-
idly along the course of the venectomy.3 The spread of infection
also can be seen as erythematous streaking along lymphatic
drainage paths, and regional lymphadenopathy is common.3,26

Cellulitis is a serious disease because of the propensity for the
infection to spread to the bloodstream via the lymphatics.3 Sys-
temic symptoms such as fever and malaise suggest worsening
infection and possible bacteremia.26,29

The treatment of cellulitis consists of antibiotic therapy
against S. aureus and Streptococcus.26 First-line treatment is a
first-generation cephalosporin such as cephalexin or a penicilli-
nase-resistant penicillin such as oxacillin. Alternatives for treat-
ment include clindamycin, macrolides, and fluoroquinolones.26,28

If the infection is unresponsive to initial therapy, rifampin can be
added to cephalexin.25 With minor infections, oral antibiotics are
appropriate. If the infection is rapidly progressive, has systemic
symptoms, or the patient has significant comorbidities, parenteral
antibiotics and admission are indicated.25 Patients also should be
admitted if significant portions of an extremity are involved or
the infection involves the hands, feet, head, neck, or perineum
because these areas are associated with a greater risk for compli-
cations.29 Routine blood cultures in uncomplicated cellulitis have
been shown not to aid in the treatment or diagnosis of immuno-
competent individuals.30 If the response to treatment is poor or an
unusual organism is suspected, a fine-needle aspiration of the
leading edge of infection for Gram stain and culture may aid in
guiding the treatment, although this technique may not isolate an
organism and is not widely recommended.25 Elevation and
immobilization of the involved extremity will aid in healing.3 For
patients with chronic dependent edema, proper hygiene and sup-
port hose will help prevent future occurrences.3,31

Cellulitis from Animal Bites. Cellulitis also may result from
cat or dog bites, and in these cases most often is caused by Pas-
turella multocida.28 The cellulitis associated with Pasturella is a
rapidly progressive cellulitis that presents within hours of con-
tact as intense erythema, edema, tenderness, and sanguinous
wound drainage.28 It is important to examine the deeper struc-
tures when animal bites are suspected as the infection can
spread rapidly and cause deeper scarring. The antibiotic of
choice for cellulitis associated with an animal bite is amoxi-
cillin-clavulanate.28 Tetracycline, fluoroquinolones, TMP-SMX,
and second- or third-generation cephalosporins are acceptable
alternatives for animal bite related cellulitis. Patients with ani-
mal bite related cellulitis have to be monitored carefully because
of the aggressive nature of the associated pathogens. If a patient
has a rapidly progressive cellulitis, cellulitis on the hand, or may
not be compliant to follow up in 24 hours, he or she should be
admitted for parenteral antibiotics.28,31

Periorbital Cellulitis. Periorbital cellulitis is an infection
of the tissues surrounding the eye but not involving the orbit.26

The infection is precipitated by trauma to the adjacent tissue or
an infection including hordeola, chalazion, sinusitis, upper res-
piratory infection, or abrasion in greater than 50% of the
cases.26,32,33 Hematogenous spread of an infection from a dis-
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Figure 5. Staphylococcal Scalded Skin 
Syndrome

Image excerpted from VisualDx, the point of care visual 
diagnostic system for healthcare (www.logicalimages.com).



tant site can precipitate periorbital cellulitis.32,34 Historically,
80% of pediatric patients with periorbital cellulitis had associ-
ated Haemophilus influenzae type B bacteremia.35 As a result
of the widespread administration of the H. influenzae B vac-
cine, the most common organisms are now S. aureus and
Streptococcus.26 In children between 3 and 36 months old,
periorbital cellulitis may be associated with S. pneumoniae
bacteremia.34

Periorbital cellulitis presents as tender, erythematous, and
indurated areas around the eye.26 There may be signs of trauma
or previous infection (such as conjunctivitis, sinusitis, or trauma),
and the cellulitis may extend to involve the upper cheek or brow
area.26,36 The lids may be swollen closed, and the conjunctiva
may be edematous and injected. Regardless of the appearance of
the external tissue, the extraocular movements are intact and
painless, and visual acuity is preserved.26,29

Periorbital cellulitis responds quickly to appropriate antibiotic
therapy and rarely extends beyond the septum to cause orbital
cellulitis.32 The antibiotics of choice are cephalexin or clin-
damycin.34 The patient with early periorbital cellulitis can be
treated with oral antibiotics and daily follow-up.29 In children
between 12-15 months who are ill-appearing and present with
periorbital cellulitis, a septic work-up, including a lumbar punc-
ture and intravenous antibiotics, are indicated due to the risk of S.
pneumoniae bacteremia.34

Orbital Cellulitis. Orbital cellulitis is less common than
periorbital cellulitis and involves an infection deep to the orbital
septum, in contrast to periorbital cellulitis, which represents an
infection superficial to the orbital septum.26,29,37 In 60-91% of
orbital cellulitis, the infection arises from sinusitis of the eth-
moid and maxillary sinuses.37 Children 6-15 years of age are
most commonly affected, and there is a bimodal peak at 60-70
years of age.37 Males are more commonly affected, and there is
a seasonal variance due to the increased incidence of upper res-
piratory tract infections between November and February.35 The
most common organisms include S. aureus, S. pyogenes, H.
influenzae, and S. pneumoniae.26

Orbital cellulitis presents as an edematous, erythematous eye
with associated painful globe movement and decreased visual
acuity or proptosis.26,34 These patients present differently from
those with periorbital cellulitis in that patients with periorbital
cellulitis have normal vision and painless, intact extraocular
movements. Patients with orbital cellulitis are more ill-appear-
ing than those with periorbital cellulitis, and may be febrile or
appear lethargic.26 In the event that the lid is too edematous to
determine visual acuity and extraocular movements, a contrast
enhanced CT of the orbit may be indicated to differentiate
orbital cellulitis from a subperiosteal abscess, ocular abscess, or
concomitant sinusitis.34

The treatment for orbital cellulitis is broad-spectrum IV
antibiotics and possibly surgical decompression. Blood cultures
should be drawn to guide antibiotic therapy. An ophthalmology
consult should be obtained, and the patient should be admitted
for parenteral antibiotics.26,34,35 The complications of untreated
orbital cellulitis include an abscess, optic neuritis, retinal vein

thrombosis, direct extension into the central nervous system
(CNS), meningitis, epidural/subdural abscess, and cavernous
sinus thrombosis.26 In developing countries, untreated cellulitis
results in blindness in 52% of patients and death in 4% due to
cavernous sinus thrombosis.37 Medical management is appropri-
ate for the first 24 hours, but surgical decompression may be
necessary if the patient’s condition does not improve or if there
are worsening features on CT scan.37 Findings that may indicate
the need for immediate surgical drainage include an orbital
abscess and a subperiosteal abscess. An orbital abscess occurs
when the inflammation behind the orbit organizes into a necrot-
ic fluid collection. It should be decompressed surgically to pre-
vent further complications such as spread to the cavernous
sinus.35 A subperiosteal abscess is an abscess between periorbita
and the bony walls of the orbit and has risk for expansion.35

Ophthalmology consultation should be obtained urgently as
most patients will require emergency surgery. One study, how-
ever, documented that in children with a subperiosteal abscess
who were monitored closely for signs of worsening infection
(i.e., vision and extraocular function), medical management was
an acceptable option to immediate surgical drainage.38

Folliculitis, Furuncles, and Carbuncles
Folliculitis is the infection of hair follicles leading to very

small abscesses with limited surrounding tissue inflammation.26 S.
aureus is the most common pathogen but infections from Pseudo-
monas may result from exposure to poorly maintained pools or
hot tubs.3,26 Folliculitis presents as small (less than 5 mm) erythe-
matous papules with a central pustule, usually is self-limited, and
treatment is not indicated.3 Patients may require oral antibiotics if
multiple sites are involved or if they are known to be chronic S.
aureus carriers.39

A furuncle is a deeper infection of a single hair follicle,
which presents with a more intense local tissue reaction than
that of folliculitis.26 Furuncles often develop from preceding
untreated folliculitis and tend to occur in areas where the hair
follicles are subject to friction and perspiration, such as the face,
buttocks, neck, scalp, thigh, perineum, breast, and maxilla.3,39

Predisposing factors include obesity, poor hygiene, and diabetes
mellitus.3 A furuncle presents as a firm, red nodule that becomes
painful and fluctuant, drains spontaneously, and resolves sponta-
neously.3 The treatment for furunculosis is moist heat compress-
es and sitz baths.3

Carbuncles are multiseptate, loculated abscesses that develop
from infection in multiple hair follicles.3,26 The most common
locations are the back and the neck.39 The infection spreads later-
ally into the subcutaneous fat rather than draining to the skin sur-
face.3,39 Patients may have a systemic disease such as diabetes
predisposing them to infection.39 S. aureus is the most common
bacteria involved, but community-acquired MRSA is becoming
more common.3 Patients with carbuncles appear more ill than
those with furuncles and often present with fever, malaise, and
bacteremia.3 Treatment includes incision and drainage of the
abscess, including disrupting loculations if possible.3,39 Some car-
buncles may be too extensive to be managed adequately in the
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emergency department or clinic.39 Dicloxacillin or cephalexin
may be indicated for an extensive infection.3 Alternatively,
TMP/SMX, clindamycin, or minocycline (contraindicated in
small children) may be used in geographic areas with a high inci-
dence of community-acquired MRSA.26,31

Abscess
An abscess is a localized collection of pus surrounded by

erythema and indurated granulation tissue.29 Abscesses develop
from high concentrations of pathologic organisms, occlusion of
a follicle or skin opening preventing drainage, and trauma to
skin that allows organisms to penetrate.25,39 The skin reaction
usually begins as cellulitis, but as necrosis, liquefaction, and
accumulation of debris occur, the cavity that forms becomes
walled off.39 The presence of a foreign body predisposes to
abscess formation.39 Abscesses involving the head, neck, and
perineum often are due to the obstruction of apocrine sweat
glands, which increase in incidence after puberty.29 When
abscesses present on the extremities, they usually arise from
local trauma to skin.29 Microorganisms involved vary by site of
the body involved. Perioral or perianal abscesses are associated
more commonly with anaerobic organisms, whereas S. aureus is
the most common organism in abscesses elsewhere on the
body.25,29,39 Up to 5% of abscesses are sterile.29

Patients usually appear well and are without systemic
symptoms.29 Abscesses usually develop individually, unless
associated with intravenous drug use or MRSA.29,39 An abscess
presents as an erythematous, fluctuant mass with surrounding
warmth and cellulitis.29 There may or may not be evidence of
local trauma.29

The proper treatment of an abscess includes incision and
drainage.25,29,39 Special situations including the hand, breast,
pilonidal abscess, Bartholin’s abscess, and abscesses in intra-
venous drug users will be discussed separately. Studies have
shown that simple incision and drainage alone is adequate
therapy for an abscess, but with the rising incidence of com-
munity-acquired MRSA, antibiotics may be indicated.25 The
most common limiting factor for incision and drainage is inad-
equate anesthesia.39 The infected tissue has a low pH, and local
anesthetics such as lidocaine are less effective in an acidic
environment.39 Regional anesthesia is very useful when appro-
priate. After sufficient analgesia, the abscess should be incised
and any loculations disrupted, the cavity then should be irrigat-
ed and loosely packed with gauze.29,39 Antibiotic therapy may
be indicated for abscesses in certain sites or if an anaerobic
infection is suspected.29 Patients should be seen by a surgeon
for follow-up in 1-3 days for packing change and
reevaluation.39

Community-Acquired Methicillin Resistant
Staphylococcus Aureus (MRSA)

Methicillin-resistant Staphylococcus aureus (MRSA) was
once only a nosocomial infection.40 In the 1980s-90s it became
a disease of individuals in the community who were particular-
ly at risk (i.e., recent hospital admission, HIV infection, intra-

venous drug users), and now it is a common infection in
healthy individuals with no risk factors.40,41 Outbreaks have
occurred in universities, daycare centers, and sports centers.40

Community-acquired MRSA is genetically different than hos-
pital-acquired MRSA and is susceptible to a broader array of
treatments.41,42 The most common presentation of community-
acquired MRSA is an abscess (up to 70-100% of cases), fol-
lowed by furunculosis/carbunculosis.40-42 In one study in Los
Angeles, the incidence of community-acquired MRSA in all
soft-tissue infections was 49.6%.41

The abscesses associated with community-acquired MRSA
are significantly inflamed with cutaneous necrosis secondary to
direct invasion of the organism and tissue destruction.40-42 This
virulence is associated with the presence of the Panton-Valen-
tine-Leukocidin (PVL) gene, which encodes an exotoxin that
creates pores in the leukocyte cell membrane and contributes to
cell death.41,42 Community-associated MRSA infections usually
localize to soft tissue, but also have been found to cause septic
shock and necrotizing pneumonia.42

The treatment of community-acquired MRSA consists of
incision and drainage of the abscess, cultures of the discharge,
and an appropriate antibiotic for a minimum of 7-10 days or
until the patient is asymptomatic.25,40-42 It is important to com-
pletely drain the abscess because any residual infection can
lead to further antibiotic resistance.42 Linezolid has been
shown to bind the 50s subunit of the ribosome and block pro-
tein synthesis and has been associated with a cure rate of
100%.40 The dose of linezolid is 400-600 mg IV/PO q12
hours.43 Clindamycin also can be used in the treatment of com-
munity-acquired MRSA.44 There may be inducible resistance
to clindamycin in strains that are resistant to erythromycin.42

Case reports have shown treatment failures or recurrences
associated with clindamycin, but most patients have been
shown to recover.44 One study demonstrated that clindamycin
can be used successfully for invasive community-acquired
MRSA in children.44 TMP-SMX has been shown to effectively
treat MRSA.40,44 For MRSA associated with cellulitis,
cephalexin may be added to TMP-SMX.44 Adding rifampin to
TMP-SMX has been shown to help eradicate nasal carriage of
MRSA and appears to reduce the incidence of recurrent furun-
culsois.44 Mupirocin applied topically to nares also has been
advocated by some to eradicate the carrier state, but others rec-
ommend that it be used only for recurrent problematic infec-
tions.40,42 Other antibiotics that may have a role in the treat-
ment of MRSA include quinupristin-dalfopristin, daptomycin,
and fluoroquinolones.43 If a patient is very ill, has systemic
signs of infection, and is being admitted to the hospital, it is
important to empirically treat for MRSA with vancomycin.43

Abscess in the Intravenous Drug User. IV drug users are
predisposed to abscess formation, and abscesses are the most
frequent soft-tissue infection.45,46 The mechanisms of infection
include injection technique, poor hygiene, contaminated drugs,
needle sharing, and direct toxic effects of some injectable
drugs.45 Skin popping, or injecting the drug into the subcuta-
neous tissue, has been shown to be the strongest risk factor for
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abscess formation.45,46 “Black tar” heroin is especially toxic
and increases the risk of tissue necrosis from a direct toxic
effect.45 Black tar quality of heroin comes from its production
and “cutting” with black or brown substances in Mexico where
it is made.45 When the final product is made, it looks like tar or
coal.45 Other mechanisms may include tissue ischemia from
direct vasospastic effects of drugs such as cocaine, or repeti-
tive trauma to areas used frequently for injection.46,47 The
microbiology of abscesses in IV drug users differs from that of
the general population.45,46 S. aureus is the most common
organism, but there is an increased prevalence of oral flora in
skin abscesses of IV drug users.45 The oral flora is thought to
originate from using saliva to prepare the skin or syringe. The
presence of oral flora may be as high as 50-70%.39,45,46 The
anaerobes that are present from oral flora include fusoform
bacteria, Eikenella corrodens, and Prevotella.46,47 Gram-nega-
tive organisms also may be involved, and Pseudomonas is the
most prevalent.45

Abscesses in IV drug users are more commonly on the
extremities, but they can occur anywhere on the body.45 One
study found that up to 31% of IV drug user patients with an
abscess presented with a skin area that appeared to be simple cel-
lulitis, with the abscess occuring below the subcutaneous tissue
in muscle or fascia.46 Another study documented that fluctuance
was absent in 25% of patients with abscess.47 Therefore, it is
important to have a high index of suspicion for an abscess even
in the absence of fluctuance.46,47

The treatment of an abscess in an IV drug user includes inci-
sion and drainage and broad-spectrum antibiotics that cover
anaerobes and S. aureus.46 Appropriate antibiotics include clin-
damycin, ampicillin-sulbactam, or vancomycin and flagyl.46 A
prolonged antibiotic course may be necessary.47 There may be
situations in which an abscess is too complicated to incise and
drain, such as complicated infections; abscess in the hand, neck,
or groin; presence of sanguinous fluid on needle aspiration; and
a history of vascular puncture. In these situations, a surgical
consult should be obtained for possible incision and drainage in
the operating room under controlled circumstances.45 Early inci-
sion and drainage is essential to the treatment of abscess in the
IV drug user, and multiple drainage procedures may be
required.47

Abscess/Infection of the Hand
Infections of the hand can be particularly debilitating because

of the high incidence of loss of function with untreated hand
infections.48 The infections that are encountered and treated most
commonly include paronychia, felon, and herpetic whitlow.48

Flexor tenosynovitis will be discussed briefly as it is important to
recognize.

Paronychia. A paronychia is an infection of the paronychium
(also known as eponychium), which is the epidermis bordering
the nail.48 This infection is caused by localized trauma around the
fingernail and/or cuticle and may occur secondary to dishwash-
ing, manicure, an ingrown nail, or a hangnail.39,48 The infection
presents as painful, erythematous swelling at the base of the fin-
gernail.48 There may be local fluctuance, draining, or evidence of
surrounding cellulitis.39 A mobile nail bed indicates extension of
the infection forming a subungual abscess.39 The usual organisms
include S. aureus, S. pyogenes, anaerobes, gram-negative bacilli,
and rarely Pseudomonas.48

The treatment of a paronychia includes incision and drainage
of the fluctuant area or warm water soaks in the absence of fluc-
tuance or purulent discharge.39,48 After administration of a digital
nerve block using a lidocaine/bupivocaine mixture, the finger
should be soaked initially to soften the skin. Then an 18-gauge
needle or scalpel blade is advanced parallel to the nail at the site
of maximal swelling, and the tissue is gently lifted off of the
nail.39 (See Figure 6.) In the case of a deep cavity being opened,
gauze may be placed under the eponychium for 24 hours to facil-
itate drainage.39 A subungal abscess may necessitate the removal
of a portion of the nail to facilitate drainage.39 The finger should
be splinted and elevated, and warm soaks should be applied daily
to prevent a recurrent abscess.39 An oral antibiotic usually is indi-
cated and an appropriate agent is a first-generation cephalosporin
such as cephalexin or a penicillin such as amoxicillin-clavu-
lanate. In complicated cases, a hand consult should be made to
facilitate follow-up.48

Felon. A felon is an abscess of the distal pulp or pad of fin-
gertip.48 The pulp is divided into 15-20 compartments by fibrous
septa, which run from the periosteum to the skin.48 The most
common organisms are S. aureus and S. pyogenes.48,49 The incit-
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ing factor for felon formation is usually inoculation of the tissues
by penetrating trauma to the fingertip, with the index finger and
the thumb being most commonly affected.48 A felon also may
extend from a preexisting paronychia.48 Patients present with
pain, erythema, and edema of the distal fingertip, which does not
extend past the DIP joint.48 The pain usually is out of proportion
to the infection because the fibrous septa limit the extension of
the infection and subsequently result in high pressures in the tis-
sue, which can lead to necrosis.48 If left untreated, the infection
has been shown to cause osteomyelitis by penetrating the perios-
teum.48,49 An early felon can be treated with oral antibiotics and
warm water soaks, but most require incision and drainage.39,48,49

An x-ray should be obtained to rule out a foreign body or evi-
dence of osteomyelitis.48 The incision should be made over the
area of maximal fluctuance and may include a single volar long
incision, high lateral incision, or a through-and-through inci-
sion.39,48 (See Figure 7.) If the infection is complicated, a hand
surgeon should be consulted for possible admission and debride-
ment in the operating room.39,48 The finger should be splinted,
elevated, and soaked in warm water twice daily.48,49 Empiric oral
antibiotics, which include cephalexin or antistaphylococcal peni-
cillin, should be started and the patient should be seen in follow-
up with a hand surgeon in 24-48 hours.39,48,49

Herpetic Whitlow. A herpetic whitlow may mimic a felon,
but it is treated differently.48 It is caused by the herpes virus 1 or
2 and usually results from autoinoculation of the virus via broken
skin.48 Nurses and others who give mouth care are particularly at
risk. The patient presents with erythema of the finger and pain
out of proportion to the infection.48 The initial lesion is vesicular,
and the vesicles becomes cloudy and can appear pyogenic.48

Fever and lymphadenitis are more common with herpetic whit-
low than with a felon.39,48 Incision and drainage is contraindicat-
ed in herpetic whitlow; therefore, it is important to differentiate
this from a felon.48 An oral antiviral such as acyclovir may help if
initiated in the first 48 hours of the infection. Otherwise, treat-
ment is supportive care.48

Flexor Tenosynovitis. Flexor tenosynovitis is an infection of the
flexor tendon sheaths of the hand.48 The infection usually arises
from trauma to the flexor crease where the tendon is the most
superficial.48 The infection spreads rapidly through the sheath and
becomes pyogenic.39,48 The patient usually presents with Kanavel’s
four signs, which include uniform symmetric digit swelling, digit
held in partial flexion at rest, tenderness along the course of the ten-
don sheath, and pain with passive extension.48 It is difficult to distin-
guish a subcutaneous abscess from flexor tenosynovitis.48 The most
common organisms are S. aureus, Streptococcus, and anaerobes,
and empiric treatment includes a parenteral cephalosporin or ampi-
cillin-sulbactam.48 The diagnosis and treatment of flexor tenosyn-
ovitis must be made early to prevent tendon necrosis, scarring, and
spread of infection.48 A hand surgeon should be involved as soon as
flexor tenosynovitis is suspected. If the infection is in the early
stages (within 12-24 hours of symptoms), medical management
including splinting, elevation, and antibiotics may be adequate.48

The definitive treatment, if medical therapy fails, is surgical irriga-
tion and debridement.48

Breast Abscess
An abscess of the breast can occur as a consequence of masti-

tis in the puerperium, but most breast abscesses are nonpuerper-
al.39 Ten to thirty percent of breast abscesses are lactational and
result from milk stasis and bacterial infection leading to mastitis
and an abscess.50 Mastitis occurs postpartum in 1-3% of nursing
mothers within the first 2-6 weeks after delivery.39 Mastitis is
inflammation of the breast tissue that results from bacterial inva-
sion through the nursing mother’s cracked or abraded nipple.39

The bacteria are introduced from the mouth of the nursing baby
and most commonly are staph or strep.39 The most common
organism in lactational and peripheral skin abscesses is S.
aureus, whereas nonlactational, periareolar, or deep abscesses
often are polymicrobial with anaerobic bacteria.39,50

Patients with a breast abscess may present early in the
course of mastitis with erythema, warmth, fever, and chills, or
late in the course with a painful, fluctuant mass.39,50 Breast
abscesses are classified anatomically as peripheral, periareolar,
and retromammary.39 Peripheral breast abscesses are skin
abscesses that evolve spontaneously and present as a circum-
scribed, erythematous collection of pus.39 Periareolar abscesses
are deeper and more extensive and present as a swollen, tender,
inflamed breast.39 Periareolar abscesses arise from occluded
and inflamed mammary ducts and recur after treatment in 38%
of patients.39 Retromammary abscesses occur between the
breast tissue and the chest wall, and in these cases the fluctu-
ance may be difficult to appreciate.39

The treatment of a breast abscess is incision and drainage.39

Peripheral breast abscesses can be drained with an incision that
radiates from the nipple.39 Periareolar and retromammary
abscesses require incision and drainage in the operating room.
Obstetrics and gynecology should be consulted for assessment
and drainage in this population.39,50 If the abscess is lactational,
an antistaphylococcal penicillin such as nafcillin or oxacillin
should be added.50

Pilonidal Abscess
A pilonidal abscess is an abscess that occurs in the gluteal

fold overlying the coccyx.29 The abscess is a result of minor dis-
ruption of the epithelium, which forms a small pit. The pit that
is formed is gradually lined with squamous epithelia and eventu-
ally plugs with hair and keratin, preventing drainage and pro-
moting abscess formation.29,51 The average age at presentation is
21 years old, and males are twice as likely to be affected.51 Risk
factors associated with pilonidal abscess formation include obe-
sity, sedentary lifestyle, hirsutism, poor hygiene, and increased
sweat activity.29,51 The organisms involved include fecal flora
and anaerobes.39

A pilonidal abscess presents as a warm, tender, fluctuant
swelling lateral to midline over the sacrum.51 Pus, which usually
is malodorous, may be draining through the midline pit.51

Treatment includes incision and drainage with a full-length
incision to prevent recurrences.39 All visible hair and debris must
be removed, and the wound should be packed with iodoform
gauze.39 Antibiotics are not necessary for uncomplicated
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pilonidal abscess.29,39,51 Patients should follow up with their regu-
lar physician for ultimate referral to a surgeon for eventual sinus
tract removal. The recurrence rate is 10-90% and is due to the
formation of new pits and remaining granulation tissue.29 Defini-
tive treatment includes excision of the sinus after the inflamma-
tory process has resolved.39

Bartholin Abscess
A Bartholin abscess arises from infection of the Bartholin

glands at the introitus of the vagina.52 The glands are located
bilaterally at the posterior introitus and drain through ducts that
empty into the vestibule at the 4 and 8 o’clock positions.52 The
glands are palpable only if the duct becomes cystic or if a gland
abscess is present.52 Bartholin abscesses are common in women
of reproductive age, with the highest incidence in women 20-29
years of age.52 Up to 2% of women will develop a duct cyst or
gland abscess in their life with abscesses being three times as
common as cysts.52

The infection usually is polymicrobial with a mixture of aero-
bic and anaerobic flora from the vagina.29,52 Gonorrhea or
Chlamydia are present in up to 10% of the cases.29 Patients pres-
ent with pain worsened by walking, sitting, or sexual
intercourse.52 Erythema and induration are present around the
gland, which usually does not drain spontaneously.52

Incision and drainage is not the treatment of choice because
of the high rate of recurrence.52 Definitive treatment consists of
placement of a Word catheter (a 10 French sized rubber stem
attached to an inflatable balloon).29,39,52,53 Placement of a Word
catheter involves grasping the skin overlying the abscess with
small forceps and making a 5 mm stab incision on the mucosal
surface of the cyst within the introitus, but external to the
hymenal ring.29,52 The abscess cavity often is deeper than most
subcutaneous abscesses, so care must be taken to ensure entry
into the abscess.39 Once in place, the catheter balloon is inflated
with 2-3 mL of saline.52 The free end of the catheter can be
placed into the vagina and the patient should be instructed to per-
form sitz baths 2-3 times daily until the infection clears.52 The
catheter should be left in place for 4-6 weeks to allow for epithe-
lialization of the tract, and the patient may have sexual inter-
course with the catheter in place.52 In one study comparing a
Word catheter to a Jacobi ring, neither was found to be superior.53

If significant cellulitis is present at the time of treatment, broad-
spectrum antibiotics may be started. Patients should follow up
with their obstetrician/gynecologist for monitoring of the Word
catheter.52 Refractory cases require surgical treatment.

Necrotizing Fasciitis
Necrotizing fasciitis is a severe cellulitis with extensive

involvement of the subcutaneous tissues and was first described
in 1871 by Joseph Jones.25,54 There are many different terms for
the pathophysiologic characteristics of necrotizing fasciitis, but
all involve the same process of necrosis of underlying subcuta-
neous tissues.25 The tissue destruction of necrotizing fasciitis is
caused by the release of bacterial exotoxins, which induce
cytokine release from T-cells and macrophages.25 This cytokine

release increases vascular permeability and causes edema,
which results in tissue hypoxia and necrosis.25 Risk factors for
necrotizing fasciitis include age over 50 years, male sex, periph-
eral vascular disease, diabetes, malnutrition, obesity, alcohol
abuse, and IV drug use.55,56 The most commonly affected areas
of the body are the perineum (20%), extremities (53%), and
abdomen (18%).25,55 Most infections of necrotizing fasciitis are
polymicrobial, with 15-29% involving a single organism.25

Monomicrobial infections commonly involve Group A beta
hemolytic streptococcus (GABHS), S. aureus, and C. perfrin-
gens.55 There are two categories of bacterial involvement. Type 1
involves mixed anaerobic and facultative bacteria, and type 2 is
a monomicrobial source and usually involves S. aureus or
GABHS.55 The most common anaerobes involved are Pep-
tostreptococcus, B. fragilis, and Prevotella.25 Enterococci also
are present in 16-34% of cases.54 The most commonly involved
gram-negative organisms include E. coli, Enterobacter, and
Pseudomonas.54

Patients usually present a few days after the initiation of treat-
ment for cellulitis.54 Necrotizing fasciitis usually presents as cel-
lulitis with pain out of proportion to exam, and the pain often
extends beyond the visible limits of the erythema.25,55 As the
infection progresses, anesthesia over the affected skin develops
secondary to infarction of the superficial nerves.28 Bullae, which
are filled with clear fluid, develop initially and may progress to
hemorrhagic fluid as a result of dermal necrosis.28 The infection
spreads rapidly along fascial planes beyond the margins of the
erythema.28 These patients often show signs of systemic toxicity
and may be hemodynamically unstable.25,54,55 Plain radiographs
may show gas in the soft tissues, but the absence of subcutaneous
gas does not exclude the diagnosis.25 The imaging study of
choice is a contrast enhanced T1 weighted MRI, which can aid in
diagnosis and assessment of the extent of disease.25,57 Contrast
enhanced fascia or hypointense signals in the muscles are charac-
teristic MRI findings.57

The treatment for necrotizing fasciitis is early and aggressive
surgical debridement, which can reduce mortality.25 A surgical
consult should be called as soon as necrotizing fasciitis is sus-
pected.25 Fluid resuscitation and broad-spectrum antibiotics are
important to initiate as soon as possible.25,28,55 Antibiotics of
choice include ampicillin-sulbactam, pipercillin-tazobactam,
imipenem-cilastatin, penicillin with clindamycin, and ampicillin
plus gentamycin plus clindamycin or flagyl.28,55 Clindamycin
inhibits toxin production and therefore is a good adjunct to treat-
ment.28 A tetanus booster should be administered if indicated.55

Hyperbaric oxygen treatment still remains controversial and is
not recommended as a replacement for surgical debridement or
IV antibiotics.55

Fournier’s Gangrene
Fournier’s gangrene is a term for necrotizing fasciitis

involving the scrotal soft tissues.54,58 Diabetics, alcoholics, and
patients with poor immune function are at increased risk for
the development of Fournier’s gangrene, and most patients
have a primary source of infection such as a rectal abscess, a
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urinary source, or a testicular or skin infection.58 The mortality
has been 15-52%, although over the last few decades mortality
has been decreasing secondary to prompt and aggressive treat-
ment.54 Surgical debridement within 24 hours of presentation
can reduce mortality by up to 71%.54 Fournier’s gangrene is
most commonly polymicrobial with E. coli, Proteus,
Pseudomonas, Streptococcus, S. aureus, Bacteroides, Clostrid-
ium, Salmonella, Klebsiella, Enterococcus, and anaerobes
being common pathogens.58

Patients present with scrotal pain, erythema, and
tenderness.58 Crepitus is present in up to 64% of patients, and
plain radiography shows subcutaneous air in 89% of cases.58

Ultrasound may help differentiate scrotal cellulitis from early
Fournier’s gangrene by demonstrating gas in the soft tissue and
thickening of the scrotal skin.58 Patients appear systemically ill
and often have abnormal lab values.54 In one study a serum
sodium less than 135, a BUN greater than 15, and a white
blood cell count greater than 15,000 were predictive of necro-
tizing infection.54

Treatment of Fournier’s gangrene consists of aggressive
fluid resuscitation, empiric broad-spectrum antibiotics,
aggressive control of blood sugar in diabetics, and wide
debridement of tissues.54 A surgical consult should be called
as soon as possible if Fournier’s gangrene is suspected
because early, wide debridement improves outcomes.54 The
necrotizing infection is associated with decreased tissue oxy-
gen tension, ischemia, and defective host cellular immunity.
Hyperbaric oxygen treatment is controversial, but the
increased oxygen tension is thought to reverse ischemia and
improve host defense mechanisms.54 Hyperbaric oxygen ther-
apy consists of wound exposure at 2.5-3 atms while breathing
100% O

2
for 90 minutes every 8 hours for 24 hours, then

twice per day for a minimum of 5 days. Hyperbaric oxygen is
utilized in conjunction with IV antibiotics and surgical
debridement.54 Elevated oxygen in hyperbaric oxygen treat-
ment also enhances antibiotic agents by facilitating transport
across the bacterial cell wall.54 Research involving the mor-
bidity and mortality reduction associated with hyperbaric
oxygen use is currently under way.54

Conclusion
Skin and soft-tissue infections continue to be common

complaints of patients presenting to physician offices, urgent
care centers, and emergency departments. Many of these
infections are superficial and can be managed with outpatient
therapy. More extensive or deep infections, or those compli-
cated by significant comorbidities, may require parenteral
antibiotics and admission. Except for the situations discussed
here, most cutaneous abscesses require only incision and
drainage. With the increasing prevalence of MRSA and the
increased utilization of treatment modalities such as hyperbar-
ic oxygen, it is important for the clinician to remain current
with the local pathogens and treatment options. Some serious
soft-tissue infections can progress rapidly and lead to signifi-
cant morbidity or death. The clinician must recognize these

infections early and immediately initiate aggressive treatment
and surgical intervention.59
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Physician CME Questions

34. The most widely recommended topical antibiotic for the treatment of

simple uncomplicated impetigo is:

A. bacitracin.

B. mupirocin.

C. neomycin.

D. erythromycin ointment.

35. Erysipelas is now most commonly seen on the:

A. face.

B. abdomen.

C. extremities.

D. back.

36. The resulting burning pain and redness has caused this infection to

sometimes be known as St. Anthony’s fire.

A. Ecthyma

B. Erysipelas

C. Erythrasma

D. Cellulitis

37. The oral drug of choice to treat erythrasma is:

A. penicillin.

B. cephalexin.

C. vancomycin.

D. erythromycin.

38. The infection that results in intraepidermal splitting through the gran-

ular layer and a positive Nikolsky sign is:

A. staphylococcal scalded skin syndrome.

B. cellulitis.

C. carbuncle.

D. necrotizing fasciitis.

39. The most common pathogens causing uncomplicated cellulitis are:

A. S. aureus and Group A beta hemolytic streptococcus.

B. Group G streptococcus and MRSA.

C. MRSA and Eikenella.

D. Chlamydia and Pseudomonas.

40. Which of the following findings helps to differentiate orbital cellulitis

from periorbital?

A. Periorbital erythema

B. Painful extraocular movements and proptosis

C. Increased lacrimation

D. Nausea and vomiting

41. The treatment for an uncomplicated cutaneous abscess includes:

A. parenteral antibiotics for 7 days.

B. admission to the hospital.

C. incision and drainage.

D. hyperbaric oxygen therapy.

42. Definitive treatment of a pilonidal abscess includes:

A. parenteral antibiotics for 7 days.

B. admission to the hospital.

C. incision and drainage.

D. excision of the sinus tract after the inflammatory process has

resolved.

43. The antibiotic of choice for cellulitis associated with an animal bite is:

A. dicloxicillin.

B. amoxicillin-clavulanate.

C. clindamycin.

D. gentamycin.

CME Answer Key
34. B; 35. C; 36. B; 37. D; 38. A; 39. A; 40. B; 41. C; 42. D; 43. B
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knowledge. To clarify confusion surrounding any questions
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The absorption of thyroxine is strongly influ-
enced by stomach acidity, according to new
study. Researchers from Italy looked at 248

patients with multinodular goiter who were
treated with thyroxine with a goal thyrotropin
(TSH) level of 0.05 to 0.20 mU/L. Of these
patients, 53 had Helicobacter pylori related gastritis
and 60 had atrophic gastritis of the stomach. The
reference group comprised 135 patients with
multinodular goiter and no gastric disorders. The
study also included 11 patients who were
infected with H. pylori during the study and 10
patients who were treated with omeprazole and
had no gastroesophageal reflux. Patients with H.
pylori-related gastritis, atrophic gastritis, or both
had a daily requirement of thyroxine that was 22-
34% higher than the reference group. In the 11
patients who became infected with age by lower
H. pylori during the study, thyrotropin levels
increased significantly (P = 0 .002), an effect that
was nearly reversed with eradication of H. pylori.
Treatment with omeprazole also increased serum
thyrotropin levels (median 1.70mU/L increase in
thyrotropin; P = 0.002), requiring a 37% increase
in thyroxine dose. 

The authors conclude that normal gastric acid
secretion is necessary for effective absorption of
thyroxine, and factors that impair acid secretion
including atrophic gastritis, H. pylori gastritis,
and treatment with omeprazole require increased
doses of thyroxine (N Engl J Med. 2006;354:1787-
1795). This study has important implications,
given millions of patients who take thyroxine, the
frequency of H. pylori infections in this country,
and frequency of use of OTC and prescription
proton pump inhibitors.

Can Plavix Add to the Efficacy of Aspirin?
Does clopidogrel (Plavix) add to the efficacy of

low aspirin in patients with vascular disease? No,
according to new study published in the April
20th New England Journal of Medicine. CHARISMA
(Clopidogrel for High Atherothrombotic Risk and
Ischemic Stabilization, Management, and
Avoidance) is a multinational study which ran-
domized 15,603 patients with either clinically evi-
dent cardiovascular disease or multiple risk
factors to receive clopidogrel (75 mg/d) plus low-
dose aspirin (75-162 mg/d) or placebo plus low-
dose aspirin for median of 28 months. The
efficacy primary end point was a composite of
myocardial infarction, stroke, or death from car-
diovascular causes. The rate of this end point was
6.8% with the combined drug treatment versus
7.3% with aspirin plus placebo (P = 0.22) for the
subgroup of patients with multiple risk factors,
the rate of the primary end point was lower for
aspirin plus placebo (5.5% aspirin plus placebo
versus 6.6% aspirin plus clopidogrel; P = 0.20)
and the rate of death from cardiovascular causes
was also higher with clopidogrel plus aspirin vs
aspirin plus placebo (3.9% versus 2.2%; P = 0.01).
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In the subgroup with clinically evident
atherothrombosis, there was a slight benefit for
aspirin plus clopidogrel (6.9% versus 7.9%, P =
0.46).

The authors conclude that overall, clopidogrel
plus aspirin was not significantly more effective
than aspirin alone in reducing the rate of myocar-
dial infarction, stroke, or death from cardiovascu-
lar disease (N Engl J Med. 2006;354:1706-1717). An
accompanying editorial acknowledges that there
were many subgroups within CHARISMA that
showed varying outcomes with clopidogrel plus
aspirin, but cautions against differentiating
patients along the lines used in the study. The
editorialists find that "these data showed no sig-
nificant benefit associated with long-term clopi-
dogrel therapy in addition to aspirin." (N Engl J
Med. 2006;354:1744-1746).

Prevention of Hypertension?
Prehypertension is defined as blood pressure in

the range of 120 to 139 mm Hg systolic or 80 to 89
mm Hg diastolic. Since JNC-VII, there has been
increased interest in prehypertension since it has
been associated with excess morbidity and deaths
from cardiovascular causes. A new study suggests
that pharmacologic intervention in patients with
prehypertension may help prevent progression to
hypertension. The Trial of Preventing
Hypertension (TROPHY) looked at 809 patients
with prehypertension. A total of 409 patients were
randomly assigned to candesartan or placebo for
2 years, followed by 2 years of placebo for both
groups. When a study participant reached the
study end point of stage I hypertension, they were
treated with antihypertensive agents. 

Both treatment and placebo groups were
instructed in lifestyle changes to reduce blood
pressure throughout the trial. During the first 2
years, hypertension developed in 154 participants
in the placebo group and 53 in a candesartan
group (P < 0.001). After 4 years, hypertension had
developed in 240 participants in the placebo
group and 208 in the candesartan group (relative
risk reduction 15.6%; P < 0.007). Serious adverse
events were slightly higher in the placebo group. 

The authors conclude that treatment of prehy-
pertension with candesartan was well-tolerated
and reduced the risk of incident hypertension
during the study period (N Engl J Med.
2006;354:1685-1697). In an accompanying edito-
rial, it is pointed out the prehypertension is pres-
ent in the about 70 million Americans, and is
estimated to decrease average life expectancy by

as much as 5 years. Despite this, the author urges
caution in recommending wholesale treatment of
all patients with prehypertension until more
information is available on which drugs are most
effective and the best duration of therapy. In the
meantime, lifestyle changes, which benefit all risk
factors, should be recommended for all patients
with prehypertension (N Engl J Med.
2006;354:1742-1744).

Estrogen Alternatives
Since publication of the Women's Health

Initiative (WHI), many postmenopausal women
have discontinued estrogen, and most newly
menopausal women are considering alternatives.
A recently published paper systematically
reviews clinical trials of nonhormonal treatments
for hot flashes. More than 4000 studies were con-
sidered. Forty-three trials met inclusion criteria,
including 10 trials of antidepressants, 10 trials of
clonidine, 6 trials of other medications, and 17 tri-
als of isoflavone extracts. In the antidepressant
group, both selective serotonin reuptake
inhibitors (SSRIs) and serotonin norepinephrine
reuptake inhibitors (SNRIs) were effective in
decreasing the daily number of hot flashes com-
pared to placebo (mean difference -1.13; 95% CI, -
1.70 to -0.57). Clonidine was also somewhat
effective (-0.95; 95% CI, -1.44 to - 0.47), as was
gabapentin (-2.05; 95% CI, -2.80 to -1.30). Red
clover isoflavone extracts were not effective, and
mixed soy isoflavones had mixed results. The
authors conclude that SSRIs, SNRIs, clonidine,
and gabapentin provide evidence for some effi-
cacy; however, none are as effective as estrogen
(JAMA. 2006;295:2057-2071).

FDA Actions            
In April, the FDA issued a statement rejecting

the medical use of marijuana, citing past evalua-
tions by several US government agencies that
showed that "no animal or human data sup-
ported the safety or efficacy of marijuana for gen-
eral medical use." The statement supports the
Drug Enforcement Agency’s approach to treating
all use of marijuana as a criminal act.

Zanamivir (Relenza), GlaxoSmithKline's
inhaled anti-influenza drug has received a new
indication for prophylaxis of influenza in patients
age 5 years and older. The approval was based on
4 large-scale, placebo-controlled trials which
showed that the drug was effective in reducing
spread of influenza among household members
and in community outbreaks.   ■
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