
Sonography First for Subcutaneous
Abscess and Cellulitis Evaluation

onography is an ideal imaging modality for evaluation of
pathologic soft tissue conditions. High resolution and the abil-
ity to perform dynamic testing such as compressing structures

allow for accurate differentiation between potentially confusing phys-
ical findings. Traditionally, clinicians assumed that any area of the
skin that was erythematous and showed swelling potentially har-
bored an abscess. Incision and drainage has long been the standard
of care in such cases and was often used as a diagnostic procedure.
However, studies have confirmed anecdotal clinical evidence that
the physical examination is often incorrect. In fact, not only was inci-
sion and drainage being performed unnecessarily, in some cases,
needed procedures were missed after failure to recognize the pres-
ence of an abscess. With the recent spread of sonography into clini-
cal practice, multiple descriptions of point-of-care sonography use
in suspected soft tissue infections have been published. Some have
even noted that blind incision and drainage, once thought to be
harmless, could lead to serious potential complications because not
all red swollen structures should be cut with a scalpel. This article
reviews clinical scenarios in which point-of-care soft tissue sonogra-
phy is useful in suspected skin infections and describes pathologic
findings and commonly accepted scanning approaches. 

Overview and Clinical Problem

The incidence of skin and soft tissue infections has increased dra-
matically in recent years. The emergence of methicillin-resistant
Staphylococcus aureus as a widespread cause of community-acquired
skin infections has led to substantial increases in emergency
department visits for skin and soft tissue infections. From 1996 to
2006, there was a 2-fold increase (1.2 to 2.6 million cases) in
patients presenting to emergency departments with subcutaneous
abscesses in the United States.1 Many primary care settings have
also seen an increase in soft tissue infections.

The most common skin and soft tissue infections encountered
in clinical practice are cellulitis and abscesses. Distinction between
these two clinical entities is crucial to choose the appropriate ther-
apy. Cellulitis is treated with systemic antibiotics, and the defini-
tive treatment of an abscess requires incision and drainage.
Distinguishing cellulitis from an abscess by clinical assessment
alone can be challenging even for the most experienced physician.
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The appearance of the lesion is not always helpful in dif-
ferentiating an abscess from cellulitis or recognizing the
extent of infection. The presence of edema and induration
can make it difficult to palpate an underlying abscess. Phys-
ical examination can also be limited by pain, patient com-
pliance, and other factors. In fact, these two conditions
often coexist, leading to missed abscesses.

Traditionally, physicians have relied on needle aspi-
ration to detect the presence of an abscess in cases of diag-
nostic uncertainty. With this approach, patients with
cellulitis but no abscess are subjected to an unnecessary,
blindly performed, invasive procedure. In addition, an
abscess can potentially be missed with a blind aspiration
technique if the needle is not inserted in the right location.
Misdiagnosis can lead to inappropriate or delayed therapy,
which in turn can result in systemic complications, unnec-
essary return office or emergency department visits, hos-
pitalizations, and increased costs.2

Sonography has been shown to be a highly sensitive
tool in abscess diagnosis. It can be used to accurately dif-
ferentiate an abscess from cellulitis, localize the abscess,
and define the extent of infection. It can also identify for-
eign bodies and fluid in deeper fascial planes. In addition to
its diagnostic capabilities, sonography can provide guid-
ance for aspiration and incision and drainage and reduce
potential complications, including injury to the adjacent
vascular structures, tendons, and nerves. 

Use of Sonography

The training required to be proficient in soft tissue sonog-
raphy is minimal. Studies suggest that novice physicians
can detect subcutaneous abscesses with only focused
sonography training.3 A soft tissue sonographic examina-
tion is relatively simple to perform and can be completed
in a few minutes. A high-frequency (eg, 10–5 MHz) linear
array transducer is typically used to perform soft tissue
sonography except for peritonsillar abscess imaging, in
which an endocavity transducer is used. An acoustic stand-
off pad can be used to enhance image resolution. Alterna-
tively, a water bath technique may be helpful for scanning
distal extremities. In addition, compound imaging and elas-
tography can augment the sonographic evaluation.

Copious amounts of gel should be applied on the
skin to enhance focusing on the most superficial layers
and minimize transmitted pressure to the patient. The
area of interest (erythema or swelling) is generally
scanned in at least two orthogonal planes. Scanning the
contralateral side or adjacent area is frequently helpful
for comparison. Any fluid collection should be assessed

for internal echoes, septations, and posterior acoustic
enhancement. The sonographic examination includes
assessment for the presence of air, foreign bodies (as a
possible cause of the infection), and the depth from the
skin surface to any abnormalities or vital structures.
Gentle pressure should be applied to assess the com-
pressibility and visualize motion of fluid collection con-
tents. Additionally, color Doppler imaging is often used
to evaluate the soft tissues and adjacent structures.
Doppler imaging can show hypervascularity in areas of
inflammation and identify as well as characterize adjacent
structures such as vessels and nerves.

When evaluating for a peritonsillar abscess, imaging
of the peritonsillar pillars is best performed with a high-
frequency endocavity probe (eg, 9–4 MHz). Ultrasound
gel is placed into a probe cover, and the transducer is placed
inside the cover. Surgical lubricant may be applied on the
outside of the cover. A topical anesthetic should be sprayed
in the posterior pharynx for patient comfort. The probe is
then inserted into the oral cavity and brought in direct con-
tact with the peritonsillar tissue. The peritonsillar pillar is
scanned in two orthogonal planes to determine the pres-
ence or absence of a fluid collection.4

On sonography, the skin and epidermis appear as a
single echogenic layer at the frequency of the probe
described in this article. The subcutaneous fatty tissue is
generally hypoechoic with randomly distributed hyper-
 echoic fibrous septa between the fat globules. The fascial
planes are hyperechoic, and the muscle has a characteristic
striated appearance. Vascular structures appear anechoic
and linear or circular, depending on the transducer orien-
tation. Nerves are seen as hypoechoic fascicles embedded
in hyperechoic connective tissue.

The sonographic findings of cellulitis vary with the
site and severity of infection. The sonographic appear-
ances range from diffuse thickening and increased
echogenicity of the skin and subcutaneous tissues to
hypoechoic strands (fluid) that traverse between the
hyperechoic fat and connective tissue. A characteristic
“cobblestone” appearance may be seen depending on the
amount of perifascial fluid, the degree of edema, and
the orientation of the interlobular fat strands (Figure 1).
These gray-scale appearances are not, in themselves,
pathognomonic for cellulitis because similar appearances
can be seen in soft tissue edema from noninfectious
causes such as heart failure, lymphedema, and venous
insufficiency. Color or power Doppler imaging may help
identify hyperemia within the subcutaneous tissues, sug-
gesting an inflammatory component, which is usually not
a feature of noninfectious forms of edema.
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Abscesses are usually somewhat spherical with irregu-
lar or lobulated borders. The margins may be well circum-
scribed or poorly defined, blending with the surrounding
tissues. The gray-scale appearance of a cutaneous abscess
is highly variable depending on the location, maturity, and
contents of the abscess cavity. The echogenicity of abscesses
ranges from anechoic to hyperechoic relative to surround-
ing structures. An anechoic or hypoechoic complex fluid
collection is the classic sonographic appearance and is eas-
ily detected (Figure 2). Occasionally, the contents of the
abscess are hyperechoic or isoechoic compared to the adja-
cent inflamed tissues, and a mass effect is not appreciated

(Figure 3). In these cases, the sonographic pattern can
mimic cellulitis despite the presence of liquefaction. 
A variable number of internal echoes from necrotic
debris are seen. Other sonographic findings of abscesses
include hyperechoic sediment, septa, loculations, poste-
rior acoustic enhancement, and hyperechoic adjacent sub-
cutaneous tissue. Subcutaneous gas may also be visualized
as acoustic shadowing or reverberation artifacts. Gentle
compression of the abscess with the transducer may show
movement or ‘‘swirling’’ of purulent material (Video 1).
This maneuver reveals the liquefied abscess, which oth-
erwise could have been overlooked. Power or color
Doppler sonography usually shows hyperemia in the
walls of abscesses and immediate surrounding tissues,
which is a feature of inflammatory fluid collections.

Peripheral vein septic thrombophlebitis can present
with symptoms similar to those of a cutaneous abscess and
cellulitis. The sonographic findings of peripheral vein sep-
tic thrombophlebitis include a noncompressible vein with
an anechoic or echogenic thrombus within the lumen, ves-
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Figure 1. The cobblestone appearance is shown as fluid surrounding

echogenic structures in the subcutaneous tissue (arrows).

Figure 2. Demonstration of the water bath technique as a very painful

hand was submerged in water and scanned. A well-circumscribed

abscess cavity is shown superficially (arrows).

Figure 3. Isoechoic irregularly shaped abscess in the thigh. Its exact

location could not be determined before probe movement and com-

pression, which revealed fluid flow within the abscess cavity (Video 1).
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sel wall thickening, and lack of color Doppler flow. A com-
plex fluid collection representing an abscess may be visu-
alized surrounding the vein (Figure 4). Sonography may
also reveal signs of early of necrotizing fasciitis, with sensi-
tivity and specificity reaching 88% and 93%, respectively.5
Sonographic findings suggestive of necrotizing fasciitis
include marked thickening of the subcutaneous tissues, dis-
torted and thickened fascial layers, and an anechoic fluid
collection measuring greater than 4 mm along the deep fas-
cia. Additionally, the detection of gas (acoustic shadowing
and reverberation artifacts) within the subcutaneous tis-
sues is pathognomonic for necrotizing fasciitis. Unlike cel-
lulitis, the inflammatory changes in necrotizing fasciitis are
generally more severe and are found in deeper layers, with
fluid tracking along the deep fascia. 

Discussion

Multiple studies have shown the utility of sonography in
the management of skin and soft tissue infections. The
superiority of sonography over physical examination in
identifying occult abscesses has been well established.
Sonography has been shown to be superior to clinical
judgment alone in identifying occult abscesses and
changed management in approximately half of the
patients with suspected cellulitis. Sonography can alter

management in 73% of patients by eliminating unnec-
essary drainage procedures and further diagnostic inter-
ventions. The impact of sonography in the diagnosis and
management of skin and soft tissue infections in pedi-
atric patients is similar to that in adults. To date, multi-
ple reports exist that show the utility of sonography in
detecting a wide variety of superficial abscesses. Point-
of-care sonography has been shown to be helpful in the
diagnosis of orbital and perirectal abscesses and in early
detection of Fournier gangrene. Peritonsillar abscesses
also can be reliably identified on sonography and suc-
cessfully drained under sonographic guidance. Sonog-
raphy has been also found to be useful in differentiating
joint effusions from soft tissue abnormalities and direct-
ing appropriate treatment.

When compared to other imaging modalities, there is
evidence supporting the use of bedside sonography in the
diagnosis of a dental abscess instead of panorex radiogra-
phy. Sonography has been found to be more accurate than
computed tomography in detecting cutaneous abscesses.
In addition, it also provided more details of the abscess cav-
ities compared to computed tomography, potentially obvi-
ating the need for ionizing radiation.6 Given its diagnostic
accuracy, ease of use, and low cost, sonography should be
considered first in the diagnostic evaluation of skin and
subcutaneous tissue infections. 
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Figure 4. Short-axis view of a thrombosed and inflamed vein. A small

rim of hypoechoic fluid is shown around the wall (arrows). Th indicates

thrombus.
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