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� Abstract—Background: Cellulitis and abscess are a com-
mon reason for presentation to the emergency department,
although there are several nuances to the care of these pa-
tients. Objective: The purpose of this narrative review article
was to provide a summary of the background, pathophysi-
ology, diagnosis, and management of cellulitis and abscesses
with a focus on emergency clinicians. Discussion: The most
common bacteria causing cellulitis are Staphylococcus au-
reus, Streptococcus pyogenes , and other β-hemolytic strep-
tococci, and methicillin-resistant S. aureus is most common
in abscesses. The history and physical examination are help-
ful in differentiating cellulitis and abscess in many cases,
and point-of-care ultrasound can be a useful tool in unclear
cases. Treatment for cellulitis typically involves a penicillin
or cephalosporin, and treatment of abscesses is incision and
drainage. Loop drainage is preferred over the traditional
incision and drainage technique, and adjunctive antibiotics
can be considered. Most patients can be managed as outpa-
tient. Conclusions: It is essential for emergency physicians
to be aware of the current evidence regarding the diagno-
sis and management of patients with cellulitis and abscess.
Published by Elsevier Inc. 
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Clinical Scenarios 

Clinical Scenario A 

A 23-year-old female patient presents with right lat-
eral thigh redness and pain. She is afebrile and not
ill-appearing. On examination, the patient has focal ery-
thema, induration, and focal pain without palpable fluctu-
ance. The physician is uncertain whether this is an abscess
or cellulitis and wonders whether there are any other tests
that can help delineate this. 

Clinical Scenario B 

A 72-year-old male patient presents with concern for
bilateral leg cellulitis. The symptoms began gradually, and
the patient does not recall any preceding trauma or acute
change in symptoms. On examination, the patient has bi-
lateral lower extremity swelling, dark red discoloration,
and weeping from the skin. There is no increased warmth.
The physician wonders whether to start antibiotics. 
t 2021; 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jemermed.2021.09.015&domain=pdf
https://doi.org/10.1016/j.jemermed.2021.09.015
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Introduction 

Epidemiology 

Skin and soft-tissue infections (SSTIs), including cel-
lulitis and abscess, are common diagnoses in the emer-
gency department (ED) setting. Although SSTIs include
diseases ranging from uncomplicated cellulitis to necro-
tizing fasciitis, SSTIs are typically divided into nonpu-
rulent (e.g., cellulitis and erysipelas) and purulent forms
(e.g., folliculitis, furuncles, carbuncles, and abscesses)
( 1–6 ). Approximately 6 million patients present to the
ED every year for cellulitis or abscess ( 3 , 7–9 ). The an-
nual incidence of cellulitis ranges from 22 to 50 per 1000
persons, with more than 14 million cases in the United
States every year ( 3 , 5–12 ). Fewer than 10% of patients
with cellulitis require hospitalization ( 1 , 3 , 10 ). Among pa-
tients requiring hospitalization, the mortality rate is 2.5%.
However, the rate of hospitalization and disease severity
increase significantly after 55 years of age ( 1 , 10 ). The
emergence of methicillin-resistant Staphylococcus aureus
(MRSA) initially led to an increase in abscesses and pu-
rulent cellulitis, with ED visits for cellulitis and abscess
increasing by 50% from 1997 to 2005 ( 7 ). However, since
that time, ED visits for SSTIs have decreased, with one
study reporting ED visits for cellulitis and abscess declin-
ing from 2009 to 2014 ( 11 ). 

MRSA can be classified as either health care–
associated MRSA (HA-MRSA) or community-acquired
MRSA (CA-MRSA) ( 12–14 ). HA-MRSA is defined as
a MRSA infection occurring more than 48 h after hos-
pitalization or infection occurring within 12 months of
health care exposure ( 1 , 13–17 ). Risk factors for HA-
MRSA include prolonged hospitalization, prior MRSA
colonization, intensive care unit admission, antibiotic use,
hemodialysis, discharge to a nursing home, or presence
of a chronic wound ( 18–28 ). CA-MRSA is an infection
occurring with no health care exposure ( 1 , 18 , 29 ). CA-
MRSA is more frequently associated with abscesses and
purulent cellulitis in young, healthy patients, and has be-
come increasingly prevalent since the 1990s ( 1 , 18 , 29 ). In
fact, MRSA is the most common isolate among patients
with uncomplicated abscesses and is significantly more
common than methicillin-sensitive S. aureus ( 18 ). 

Methods 

This narrative review is focused on cellulitis and abscess,
with an emphasis on the emergency physician. It will
not review other soft-tissue infections, such as erysipelas,
folliculitis, furuncle, impetigo, toxic shock syndrome,
staphylococcal scalded skin syndrome, or necrotizing
soft-tissue infection, which have been covered elsewhere
( 30 , 31 ). We searched PubMed and Google Scholar for
articles using a combination of the keywords abscess,
cellulitis, skin , and soft tissue . The literature search was
restricted to studies published in English. When available,
systematic reviews and meta-analyses were preferentially
selected. These were followed sequentially by random-
ized controlled trials, prospective studies, retrospective
studies, case reports, and other narrative reviews when al-
ternate data were not available. We reviewed all relevant
articles and decided by consensus which studies to include
for the review. A total of 91 articles were selected for in-
clusion in this review. 

Discussion 

Microbiology and Pathology 

The skin is comprised of several layers that form a
barrier protecting the body from infection ( 1 , 3 ). Any dis-
ruption of the cutaneous barrier provides a site for normal
skin flora and other bacteria to enter the dermis and
subcutaneous layers of the skin, which can prompt an
inflammatory response consisting of neutrophil recruit-
ment and infiltration into the affected areas and cytokine
production ( 1 , 3 , 4 , 32 ). In cases of nonpurulent cellulitis,
a small number of bacteria and a robust inflammatory
response most commonly result in a localized infection
( 1 , 3 , 4 , 32 ). 

An abscess develops after the entry of bacteria into the
skin layers, usually through a portal of entry such as a
wound ( 1 , 33 ). However, if there is no obvious portal of
entry, a hair follicle or minor damage to the keratinized
epithelium can also provide a portal of entry. An inflam-
matory response occurs with recruitment of cytokines
and neutrophils to the area, phagocytosis of bacteria, liq-
uefactive necrosis, and edema ( 1 , 33 ). A fibrous capsule
develops that surrounds the cell debris and necrotic neu-
trophils ( 33 ). This fibrous capsule of the abscess is often
surrounded by erythema and induration. If this erythema
and induration spread beyond the abscess margin, this is
suggestive of purulent cellulitis. As the overlying tissue
thins due to necrosis, spontaneous rupture of the abscess
with drainage can occur. 

A variety of bacterial pathogens can result in cel-
lulitis or abscess. The most common microbe ( > 70%
of cases) causing nonpurulent cellulitis is β-hemolytic
streptococci, which includes subtypes A, B, C, G, and
F, although subtype A ( Streptococcus pyogenes ) is the
most common ( 1 , 3 , 24 , 34–40 ). This is followed by S. au-
reus , which is found in 14–27% of cases ( 1 , 3 , 34 , 35 , 41 ).
MRSA is present in only 4% of nonpurulent cellulitis
cases ( 11 , 18 , 34 , 42 , 43 ). Gram-negative bacilli are rarely
the predominant cause of cellulitis or abscess ( 1 , 3 ). 
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Figure 1. Cellulitis of the left lower extremity. From 

https://www.flickr.com/photos/104346167@N06/ 
44699141152/in/photostream/

Figure 2. Abscess of the upper leg with spontaneous 
drainage. From https://commons.wikimedia.org/wiki/File: 
Cutaneous _ abscess _ MRSA _ staphylococcus _ aureus _ 7826 _ 
lores.jpg 

 

 

 

 

 

 

 

 

 

 

 

By comparison, S. aureus is the predominant microbe
in abscesses, accounting for 60–75% of cases, with up to
70% of these being MRSA ( 1 , 3 , 18 , 43–50 ). β-Hemolytic
streptococcal species account for < 5% of these infections
( 1 , 3 ). Of note, patients with injection drug use–related ab-
scesses often have polymicrobial infections, which can
include oral streptococci and anaerobic species ( 51 ). 

MRSA possesses several unique attributes that in-
crease its ability to cause infection ( 1 , 33 ). MRSA fre-
quently colonizes the nares, oropharynx, rectum, groin,
and axilla, increasing the risk of subsequent infection
( 52 ). MRSA also produces a biofilm on invasive devices,
which can enhance microbial survival and reproduction.
In addition, most CA-MRSA strains possess genes for
production of the Panton-Valentine leucocidin cytotoxin,
which increase the microbe’s virulence ( 53–58 ). 

History and Physical Examination 

Patients should be asked about their initial symptoms,
including when they began, how they have progressed,
any medications used or interventions performed (e.g.,
prior attempts at incision and drainage), recent surgical
procedures, and history of skin and soft-tissue infec-
tions ( 1 , 3 , 4 , 59 ). The history should also focus on factors
that predispose the patient to infection, as well as symp-
toms and risk factors for more severe infections (e.g.,
fever, chills, and rigors) ( 1 , 3 , 4 , 59 ). Conditions associ-
ated with a greater risk of soft-tissue infection include
injection of drugs and medications, impaired lymphatic
drainage, prior episodes of cellulitis, disruption of the cu-
taneous barrier (e.g., ulcer and wounds), poor hygiene,
obesity, edema, and lower extremity venous insufficiency
( 1 , 3 , 4 , 33 , 32 , 59 ). Immunocompromising states can in-
crease the risk of infection and progression to more severe
disease. These include diabetes, cirrhosis, end-stage re-
nal disease, neutropenia, human immunodeficiency virus
infection, and use of immunosuppressive medications
( 1 , 3 , 4 ). 

The physical examination should include a thorough
inspection of the affected area, as well as evaluation for
a portal of entry of infection (e.g., skin ulcer) and mim-
ics of cellulitis and abscess. Patients with cellulitis will
typically present with pain, warmth, edema, tenderness,
and erythema ( 1 , 3–5 , 59 ). Erythema and induration may
have poor demarcation and will typically develop over
several days ( Figure 1 ). The lower extremities are the
most common location affected, and limb involvement
can be circumferential ( 1 , 3–5 , 59 ). If the lower extremity
is involved, the interspaces of the toes should be evalu-
ated for evidence of a fungal infection, which can be a
precipitating cause in approximately 50% of cases ( 1 , 3–
5 , 59 ). Alternatively, an abscess will present as a fluctuant,
pyogenic focus with a surrounding rim of erythema. Spon-
taneous drainage of purulent material can occur as the
abscess extends towards the skin surface ( Figure 2 ) ( 1 , 3–
5 , 59 ). Lymphangitis, which occurs when the infection
extends to the lymphatic system, will present as erythema
overlying the lymphatic system, extending towards lymph
nodes. Of note, systemic symptoms, including malaise,
fevers, and fatigue, can also occur in those with cellulitis
and abscess. 

Differential Diagnosis 

Cellulitis can be challenging to differentiate from other
conditions ( Table 1 ) and has high rates of misdiagno-
sis; therefore, several studies have sought to differentiate
cellulitis from these mimics ( 18 , 59–65 ). One common
differentiating factor is that cellulitis is typically acute and

https://www.flickr.com/photos/104346167@N06/44699141152/in/photostream/
https://commons.wikimedia.org/wiki/File:Cutaneous_abscess_MRSA_staphylococcus_aureus_7826_lores.jpg
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Table 1. Cellulitis and Abscess Mimics ( 59–61 ) 

Condition Consideration 

Calciphylaxis Metastatic calcifications and small-vessel vasculopathy that presents with 

nonulcerating plaques in the early stages, followed by necrotic and painful ulcer 
development; predominantly affects patients with diabetes with renal disease 

and hyperparathyroidism 

Compartment 
syndrome 

Increased pressure within an enclosed fascial space; typically occurs with 

trauma and affects anterior tibial compartment; can present with redness and 

severe pain 

Contact dermatitis Pruritic with well-defined borders; usually has a history of irritant exposure 

Deep venous 

thrombosis 

Unilateral swelling with deep pain, typically in the calf; may have redness; fever 
may be present but rarely > 38.3 °C 

Drug rash Fixed drug reaction appearing as a pruritic, burning, well-demarcated plaque 

that occurs after administration of offending drug; may heal with residual 
hyperpigmentation 

DRESS Adverse drug reaction with fever and maculopapular rash; may have vesicles or 
bullae and lymphadenopathy; usually has systemic symptoms; can also have 

eosinophilia, leukocytosis, thrombocytopenia, and anemia 

Eosinophilic cellulitis Acute pruritic dermatitis with several erythematous plaques evolving over 2–3 

days and resolving within 2–8 weeks; characterized by eosinophilic infiltration in 

the affected sites 

Erythema ab igne Dermatosis with erythema and pigmentation after heat or infrared radiation 

exposure 

Erythema migrans Manifestation of Lyme disease; round plaque, well-demarcated, painless, slowly 

progressive, often with central clearing 

Erythema multiforme Acute and self-limited with erythematous or violaceous macules, papules, 
vesicles, or bullae; may have target lesions; usually symmetric distribution 

Erythema nodosum Raised, bilateral, painful, and tender lesions most commonly over the shins; 
lesions may coalesce into a single lesion; resolves within 4–6 weeks 

Erythromelalgia Episodic burning, increased temperature of the skin, bilateral extremity redness; 
most commonly affects the feet, followed by the hands; no symptoms between 

episodes 

Gout Inflammation over a joint with warmth and erythema; may extend past joint and 

present with chills or a low-grade fever 
Herpes zoster Dermatomal distribution; pain and erythema typically precede vesicle 

development 
Impetigo Superficial infection of the epidermis with amber crusts or vesicles; usually no 

systemic symptoms 

Insect bite/sting Reactions range from localized redness that may worsen over 2–7 days to 

anaphylaxis with airway obstruction 

Lipodermatosclerosis Fibrosing panniculitis of subcutaneous tissue; painful with poor demarcation; 
starts medial to the ankle, often red or purple when acute 

Lymphedema Abnormal accumulation of interstitial fluid with nonpitting edema and erythema; 
not warm; hyperkeratosis; hyperpigmentation; nodules 

Malignancy Lymphoma and leukemia may present with skin lesions and systemic symptoms, 
such as fever, generalized lymphadenopathy, or night sweats 

Necrotizing fasciitis Deep infection with destruction of tissue, including muscle fascia; presents with 

erythema, swelling, warmth, severe tenderness, and rapid progression 

( continued on next page ) 
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Table 1. ( continued ) 

Condition Consideration 

Phlegmasia alba 

dolens 

Iliofemoral occlusion due to deep venous thrombosis that spares collateral veins; 
presents with pain, edema, white appearance 

Phlegmasia cerulea 

dolens 

Iliofemoral occlusion due to deep venous thrombosis with venous congestion, 
sudden/severe pain, cyanosis 

Pyoderma 

gangrenosum 

Dysfunction of neutrophils; begins with small red papule or pustule that changes 

into large, painful ulcers with undermining and well-defined borders 

Sarcoidosis Characteristic granulomas; indurated erythematous plaques with pain and 

edema; often with associated lung involvement, uveitis, lymphadenopathy 

Septic arthritis or 
bursitis 

Erythema and swelling over joint or bursa; joint or bursa tenderness; fever 

SJS and TEN SJS involves < 10% of the BSA and TEN involves > 30% of the BSA; prodrome 

followed by macular rash and mucous membrane involvement 
Sweet syndrome Acute febrile neutrophilic dermatosis with papules that coalesce into 

inflammatory plaques with fever, conjunctivitis or iridocyclitis, oral aphthae, and 

arthralgia or arthritis; lesions are tender and erythematous 

Thrombophlebitis Erythema, induration, tender and palpable cord along superficial vein 

Toxic shock 

syndrome 

Severe pain, local swelling, erythema, nausea, vomiting, fever, hypotension, and 

tachycardia 

Vasculitis Includes several diseases, such as lupus erythematosus, polyarteritis nodosa, 
and localized scleroderma; variable morphology of skin lesions but typically 

macular and papular without blanching 

Venous stasis Chronic venous insufficiency resulting in redness, superficial desquamation, 
weeping or crusting, pitting edema; typically bilateral; may result in a stasis ulcer 
in severe disease 

Urticaria Presents with raised, pruritic lesions that change in size and location; typically 

has a precipitating factor 

BSA = body surface area; DRESS = drug reaction with eosinophilia and systemic symptoms; SJS = Stevens-Johnson 

syndrome; TEN = toxic epidermal necrolysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

unilateral; involvement of both lower extremities usually
suggests another condition ( 59–61 ). Erythema associated
with cellulitis also does not typically resolve with limb
elevation ( 59 ). The mnemonic CELLULITIS can assist
(see Table 2 ). One meta-analysis found previous celluli-
tis (odds ratio [OR] 40.3), presence of a wound on the
leg (OR 19.1), current leg ulcer (OR 13.7), lymphedema
or chronic leg edema (OR 6.8), excoriating skin disease
(OR 4.4), tinea pedis (OR 3.2), and body mass index >

30 kgm 

2 (OR 2.4) to be associated with increased risk
of developing nonpurulent cellulitis of the leg ( 28 , 64 ).
Pain out of proportion to examination, bullae, vesicles,
and crepitus are suggestive of a necrotizing soft-tissue
infection, and erythema overlying a joint in a patient
with painful range of motion or pain with axial load-
ing suggests septic arthritis ( 59 ). Severe pain, significant
edema, and skin discoloration of the entire extremity (e.g.,
white or blue) suggest phlegmasia alba dolens or cerulea
dolens ( 59 ). 

Laboratory Testing 

Laboratory testing and cultures are of limited util-
ity in this population. If obtained, the white blood cell
count is typically elevated in 34–50% of cases ( 6 , 56 ). The
erythrocyte sedimentation rate is elevated in 50–91% of
cases, and C-reactive protein is elevated in 77–97% of
cases ( 6 , 56 ). Procalcitonin has been proposed as a poten-
tial biomarker to distinguish cellulitis from mimics (e.g.,
deep venous thrombosis and venous stasis). However, one
study found that procalcitonin was only 58% sensitive and
82% specific ( 66 ). 
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Table 2. Factors Suggestive of Cellulitis ( 64 ) 

Factor Considerations 

CELLULITIS 

Cellulitis history Present in more than half of cases, with an odds ratio of 31–40.3. 
Edema Swelling (lymphedema or venous edema), pain, erythema, and warmth increase the 

risk. Lymphedema is the most significant factor of these four. 
Local warmth The site is warmer than areas on the opposite extremity; a difference of > 0.5 °C 

demonstrates high accuracy. 
Lymphangitis Ascending lymphangitis is specific, but not sensitive. 
Unilateral Cellulitis should be asymmetrical and unilateral; bilateral involvement is more common 

with venous stasis. 
Leukocytosis White blood cell count > 10,000 is suggestive in older patients. 
Injury Damage or injury to the skin increases the risk of cellulitis. 
Tender Cellulitis more commonly presents as tenderness with palpation, rather than pain at 

rest. 
Instant onset The patient typically recalls the day of sudden worsening, compared with venous 

stasis which is chronic. 
Systemic signs Tachycardia and other systemic signs (e.g., fever) suggest cellulitis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Routine blood cultures are generally low yield and
not recommended by the Infectious Diseases Society of
America (IDSA) ( 1 ). One meta-analysis reported that
only 7.9% of blood cultures among patients with cellulitis
were positive, with most comprising S. aureus, S. pyo-
genes , or other β-hemolytic streptococci ( 67 ). However,
blood cultures can be useful in patients with significant
systemic symptoms who are at greater risk for atypical or-
ganisms (e.g., immunocompromise, exposure to aquatic
injuries, and animal bites) and those patients with con-
cern for sepsis and bacteremia associated with soft-tissue
infection ( 1 , 3 , 67 ). The IDSA also does not currently rec-
ommend obtaining routine skin swabs of cellulitis or
infected ulcers ( 1 ). Alternatively, the IDSA does recom-
mend obtaining a culture of the purulent fluid in patients
with abscesses ( 1 ). However, as MRSA is the predomi-
nant cause of abscess, culture of purulent material from
an abscess is unlikely to change management. 

Imaging 

Plain radiographs have little role in the evaluation of
cellulitis and abscesses. Although radiographs can iden-
tify bone abnormalities in osteomyelitis or soft-tissue
air in necrotizing fasciitis, they are neither sensitive nor
specific ( 68 ). Therefore, if these diagnoses are being con-
sidered, alternate testing modalities should be used (e.g.,
computed tomography and magnetic resonance imaging)
( 1 , 31,69 ). 

Point-of-care ultrasound (POCUS) is a valuable ad-
junct for differentiating cellulitis from abscess. A recent
meta-analysis demonstrated that POCUS was 94.6% sen-
sitive and 85.4% specific overall ( 70 ). Moreover, the
authors found that POCUS led to a correct change in man-
agement in 10.3% of cases and an incorrect change in
management in 0.7% of cases ( 70 ). POCUS is particularly
valuable in clinically unclear cases, where it significantly
outperforms physical examination alone ( 70–74 ). Among
clinically apparent cases, POCUS is less likely to influ-
ence management ( 73 ). However, POCUS can be valuable
for identifying the preferred location to perform the in-
cision and drainage, as well as avoiding the incision of
pseudoaneurysms, which will display flow on Doppler
imaging ( 74 , 75 ). Figure 3 demonstrates a cobblestone
appearance consistent with cellulitis on POCUS, which
occurs due to the presence of subcutaneous fluid sepa-
rating hyperechoic fat lobules. Figure 4 demonstrates a
hypoechoic fluid collection consistent with abscess. 

Computed tomography (CT) is another option when
evaluating for the presence of abscesses. This can be of
particular use when evaluating deeper-space abscesses
( 1 , 59,69 ). However, CT can miss smaller abscesses, with
one study reporting that CT was 76.7% sensitive and
91.4% specific ( 76 ). 

Treatment 

Antibiotics 
The treatment of choice for cellulitis is antibiotics.

Despite the increasing prevalence of MRSA among ab-
scesses, most cases of uncomplicated cellulitis can still
be treated with more narrow-spectrum antibiotics. One
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Figure 3. Point-of-care ultrasound demonstrating a cobblestone appearance consistent with cellulitis. 

Figure 4. Point-of-care ultrasound demonstrating a fluid collection. The image on the right demonstrates surrounding hyperemia 
with no Doppler flow within the fluid cavity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

randomized controlled trial found that the addition of
trimethoprim-sulfamethoxazole to cephalexin for celluli-
tis did not significantly improve the rate of resolution
( 40 ). Another study found that adding clindamycin to flu-
cloxacillin did not improve outcomes and doubled the
risk of antibiotic-associated diarrhea ( 77 ). Therefore, the
IDSA recommends most cases of nonpurulent cellulitis be
treated with penicillin VK, a cephalosporin, dicloxacillin,
or clindamycin ( 1 ). However, when purulent cellulitis is
present (i.e., cellulitis in the presence of a pustule, ab-
scess, or purulent drainage), MRSA is much more likely,
and an antibiotic with activity against MRSA should
be selected (e.g., trimethoprim-sulfamethoxazole, doxy-
cycline) ( 1 , 18 , 75 , 78 ). Specific antibiotic choices should
be guided by local resistance patterns and antibiograms
( 1 , 3 ). Treatment typically ranges from 5 to 10 days, al-
though immunocompromised patients might require a
longer course (7–14 days) ( 1 ). One study found that a
5-day course was as effective as longer courses, so physi-
cians can consider prescribing a 5-day course with the
option of a second 5-day course if symptoms do not im-
prove significantly ( 79 ). 

Although antibiotics are commonly prescribed for cel-
lulitis, their role in abscess management is less clear
( 75 , 78 ). One large systematic review and meta-analysis
of 2406 patients found that adjunctive antibiotics reduced
treatment failure by half (16.1% vs. 7.7%) ( 80 ). The au-
thors also found that there was a statistically significant
reduction in new lesion formation (15.3% vs. 6.2%) ( 80 ).
However, this must be balanced against the risk of ad-
verse events and the potential for antimicrobial resistance.
In the aforementioned systematic review, there was an
increase in adverse events with antibiotics (24.8% vs.
22.2%), but most were mild and there was no difference in
the incidence of Clostridium difficile ( 80 ). We recommend
antibiotics with MRSA coverage for those with cellulitis
overlying the abscess. Patient preference and local resis-
tance patterns must be considered with shared decision
making when considering antibiotics for uncomplicated
abscesses. 

Incision and drainage 
The treatment of choice for skin and soft-tissue ab-

scesses is incision and drainage ( 78 ). Although nee-
dle drainage has been described, one study found that
providers were successful in obtaining purulent material
in only 40% of cases with needle drainage, despite visu-
alization on ultrasound, compared to 96% with standard
incision and drainage ( 76 ). Moreover, abscesses that were
aspirated had significantly worse outcomes, defined as
sonographic resolution of abscess on days 0 and 2, im-
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Figure 5. Loop drainage of an abscess. Courtesy of Dr. David 

Thompson. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

provement of clinical symptoms on day 2, and resolution
of clinical symptoms on day 7, compared with standard
incision and drainage (overall 74% failure rate with needle
drainage vs. 20% failure rate with incision and drainage)
( 76 ). 

When making the initial incision, providers should at-
tempt to follow the Langer’s lines of the skin to reduce
the tension on the wound during healing and improve the
cosmetic appearance after it has healed ( 78 ). POCUS can
also be useful to identify the margins of the wound and as-
sess the dimensions of the abscess and ideal location for
the incision. 

One study evaluated the role of irrigation and found
no difference in cure rates with or without irrigation
( 81 ). In addition, irrigation can lead to longer procedure
time, increased pain, and greater risk of microbiologic
contamination to the provider ( 78 ). Therefore, irriga-
tion is not recommended for routine management at this
time ( 75 ). 

Packing is more controversial. One study of 48 adult
patients compared packing with open drainage and found
no difference in treatment failure ( 82 ). However, the pack-
ing group reported higher pain scores and greater use
of opioid medications ( 82 ). Another study of 57 pedi-
atric patients also found no difference in failure rates
( 83 ). Unfortunately, both of these were pilot studies and
underpowered to identify differences in outcomes. As
such, it may be reasonable to refrain from packing small
abscesses (e.g., < 5 cm in diameter), but more data
are needed to determine the impact on larger abscesses
( 75 , 82 ). It is reasonable to withhold packing, provided the
patient has strict return precautions for evidence of wors-
ening infection. 

The loop drainage technique is a newer approach,
wherein the provider makes two small incisions at op-
posite margins of the abscess. The clinician then breaks
up loculations with a hemostat, followed by placement
of a vessel loop through the abscess ( 75 , 84–87 ). The
ends are then tied over the abscess to create a loop
( Figure 5 ). Patients can then slide the loop back-and-
forth each day to promote drainage and the loop can be
easily cut and removed once the abscess has begun to
resolve. A modification of this technique has also been
described using the rubber loop from a sterile surgical
glove ( 84 ). When compared with standard incision and
drainage, the loop technique has a significantly lower
failure rate (8.3% vs. 14.2%) ( 86 ). One study suggests
the loop technique is also less painful and preferred by
patients ( 87 ). 

Symptomatic management 
Patients should be advised to keep the affected ex-

tremity elevated when possible to assist with venous
drainage and swelling, which can reduce some of the asso-
ciated discomfort. Nonsteroidal anti-inflammatory drugs
(NSAIDs) have also been proposed to reduce inflam-
mation and pain. One study randomized patients with
cellulitis to receive NSAIDs (ibuprofen 400 mg every 6
h for 10 days) with antibiotics vs. antibiotics alone and
reported faster resolution of symptoms in the NSAID
group ( 88 ). Another randomized, placebo-controlled trial
assessing NSAIDS (ibuprofen 400 mg three times daily
for 5 days) found a non–statistically significant increase
in resolution of symptoms (80% vs. 65%) ( 89 ). The data
for steroids are more limited. One randomized, placebo-
controlled trial of prednisolone among admitted patients
reported shorter hospital stay and fewer days of intra-
venous antibiotic therapy in the prednisolone group, with
no difference in adverse effects or relapse within 1 year
( 90 , 91 ). However, the authors excluded patients with dia-
betes mellitus or peptic ulcer disease, so it is important to
exercise caution in those at higher risk of adverse events.
Based on the available data, we recommend NSAIDs if
not contraindicated based on patient comorbidities (e.g.,
renal disease or peptic ulcer disease), but we do not rec-
ommend routine use of steroids. 

Disposition 

Most cases of cellulitis or abscess can be managed as
outpatient ( 1 , 3 , 4 ). Patients should be advised to follow
up with their primary care physician or in the ED for re-
evaluation if the symptoms are not beginning to improve
within the first 48–72 h. Although the data are limited, it is
often recommended that patients should soak the abscess
cavity in soapy water to enhance drainage ( 75 ). Patients
with cellulitis that does not improve with outpatient an-
tibiotics might benefit from admission for intravenous
antibiotics. Patients with sepsis should be admitted to the
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hospital, and those with septic shock might require a crit-
ical care setting ( 1 ). 

Conclusions 

Skin and soft-tissue infections are a common presentation
in the ED. The most common etiologic agents in cellulitis
are S. aureus, S. pyogenes , or other β-hemolytic strep-
tococci, and MRSA is most common in abscesses. The
history and physical examination are helpful in delineat-
ing cellulitis and abscess in many cases, and POCUS is a
useful tool in unclear cases. Treatment for cellulitis typi-
cally involves a penicillin or cephalosporin, and abscesses
are treated with incision and drainage. Most patients can
be managed as outpatient. It is essential for emergency
physicians to be aware of the current evaluation and man-
agement of cellulitis and abscesses. 

Clinical Bottom Line 

Clinical Scenario A 

The physician performs a POCUS and identifies a hy-
poechoic area with surrounding hyperemia suggestive of
an abscess. The physician then incises the abscess and
places a loop drain. 

Clinical Scenario B 

The physician notes bilateral cellulitis is exceedingly
rare. The gradual onset, lack of increased warmth, and
evidence of venous stasis (hyperpigmentation and skin
weeping) make cellulitis significantly less likely. The
physician provides strategies for improving venous return
and close follow-up for re-evaluation. 
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