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SONO case series: soft tissue 
infections, abscesses, 
pyomyositis and 
necrotising fasciitis
Case presentation
A man aged 65 years with a history of polysubstance abuse, 
currently on 80 mg daily of methadone in addition to ongoing 
intravenous drug use (IVDU) presents with 1 week of left arm 
pain. Patient reports gradual onset of swelling, erythema and 
pain of the left arm that began shortly after ‘muscling’ heroin 
(injecting heroin into the muscle instead of into a vein) into that 
site. He denies fever, chills, palpitations, chest pain, shortness of 
breath or other symptoms on review of systems.

Medical history: hepatitis, polysubstance abuse. No surgical 
history. Home medications: methadone 80 mg daily. No known 
allergies.

triage vital signs
BP: 146/84 mm Hg, HR: 77 bpm, temperature: 36.8°C, RR: 18 
per min, SpO2: 98%.

physiCal examination
Non- toxic male lying in bed comfortably. Exam benign apart 
from left arm soft tissue exam. Left arm with swelling, erythema 
and tenderness overlying the lateral bicep. No visible lesion 
or ulceration. Full range of motion of the shoulder and elbow 
(figure 1).

laboratory data
Laboratory data revealed a leucocytosis of 14.6 and elevated 
lactate of 2.3. The rest of the laboratory values were within 
normal limits.

Figure 2 shows the point- of- care ultrasound (POCUS) in the 
diagnosis of left upper extremity.

Questions
1. What are the indications for performing a POCUS of the 

soft tissue?
If there is clinical concern based on warmth, erythema, pain, 
induration or fluctuance, POCUS can aid in the diagnosis of 
cellulitis and abscess.

2. What clinical questions can be answered when assessing the 
soft tissue with POCUS?
Are there sonographic findings pointing to cellulitis, abscess, 
pyomyositis or necrotising fasciitis.

3. Which probe is most ideal in the assessment of soft tissue? 
What other probes can be used?
The high frequency, linear array probe is best for superficial 
cellulitis and abscesses. If there is concern for a deeper ab-
scess (like in the gluteus or deltoid), the curvilinear probe 
may be used for deeper penetration (>5–6 cm).

4. What views are needed to be sure that the soft tissue is ade-
quately evaluated on POCUS?
You must evaluate the full area of erythema and induration, 
including outside the circumferential border. This must be 
done in two orthogonal planes for complete assessment. The 
probe used must also have adequate penetration to evaluate 
the entire depth of the area involved. When characterising 

the depth of the abscess, the area involved should also be 
evaluated for foreign bodies and loculations prior to pro-
ceeding with an incision and drainage.1 2

5. What are the sonographic abnormalities seen in the soft tis-
sue ultrasound of the left arm?
The ultrasound demonstrates a large collection of fluid, ap-
proximately 3×3 cm. The images collected have concerning 
findings consistent with superficial cellulitis and underlying 
abscess. The fluid inside of the collection is hypoechoic rel-
ative to the surrounding tissue with a sandy echo- texture 

sono case series

Figure 1 Left upper extremity examination findings.

Figure 2 Left upper extremity short axis plane.

P
rotected by copyright.

 on D
ecem

ber 12, 2020 at R
oyal C

ollege of E
m

ergency M
edicine.

http://em
j.bm

j.com
/

E
m

erg M
ed J: first published as 10.1136/em

erm
ed-2019-208919 on 13 M

arch 2020. D
ow

nloaded from
 

http://www.collemergencymed.ac.uk/
http://emj.bmj.com/
http://emj.bmj.com/


723Emerg Med J November 2020 Vol 37 No 11

sono case series

typical for pus. It is also notable that the collection is well 
circumscribed and walled off. The final notable aspect of the 
ultrasound is the depth of the fluid collection, which extends 
deep into the fascial layer, into the muscle and appears to 
neighbour the humerus (figure 3).

6. What is the differential diagnosis and how can you make the 
diagnosis with bedside ultrasound?
Based on the image provided, the differential diagnosis in-
cludes cellulitis, abscess, pyomyositis and necrotising fasciitis. 
On ultrasound, simple cellulitis is represented by ‘cobble- 
stoning’ or oedema of the superficial, subcutaneous tissue 
alone. An abscess, meanwhile, appears as a well- circumscribed, 
walled- off collection of hypoechoic or anechoic fluid.
What is most concerning about this image, however, is the 
depth of the fluid collection. In this patient, the fluid extends 
below the fascial layer and into the muscle, it also appears to 
neighbour the humerus. The extension into the muscle and 
neighbouring bone is highly suspicious for pyomyositis. The 
reason this is important is when an abscess extends deep into 
the fascia, the drainage is outside the scope of an ED physi-
cian and requires surgical consultation due to the potential 
for spread and complicated procedure.
Finally, if there is concern for necrotising fasciitis, evaluate 
along the fascia for signs of gas or fluid. Depending on the 
type of necrotising fasciitis, the bacteria may be gas- forming 
or not. Necrotising fasciitis is characterised by fluid or gas 
tracking along the fascial planes, whereas pyomyositis is a fo-
cal fluid collection that is characterised by extension beyond 
the subcutaneous layer. Necrotising fasciitis is also charac-
terised by its rapid progression and mandatory extensive 
surgical debridement for source control. Pyomyositis is not 
usually rapidly progressive and its treatment is simple inci-
sion and drainage.

7. What are some tips when evaluating soft tissue with PO-
CUS?
The sonographic equivalent of fluctuance is ‘pus- stalsis’, 
which is created by palpating with the probe with alternat-
ing pressure to evaluate for swirling of pus inside the collec-
tion. Given the pus can appear hypoechoic or hyperechoic, 
creating ‘pus- stalsis’ is helpful for identifying the abscess 
from the surrounding hyperechoic structures. Remember to 
always evaluate the depth of the infection and evaluate for 
signs of deeper gas along planes of fascia. The appropriate 
depth varies based on the area of body, but we recommend 
always being able to visualise the adjacent layers of fascia and 
muscle. Finally, when performing the ultrasound of the area 

neighbouring the abscess, evaluate for foreign bodies and 
vascular structures.3–5

8. What are some pitfalls of performing POCUS of soft tissue?
Small, circular structures like fingers and toes are difficult to 
fully image because it is hard to maintain appropriate contact 
for an ultrasound. This can be addressed by using a step- off 
(small bag of saline or glove filled with water), water bath or 
copious amounts of gel. Another common mistake is failing 
to notice that the abscess is deeper than the fascia or that 
there is evidence of gas along the fascia concerning for a deep 
space infection that should not be drained by ED providers. 
If you see evidence of gas along the fascia, get an X- ray or 
CT and consider surgical consultation. It is important to re-
member that necrotising fasciitis can have gas (type III from 
Clostridium) or no gas (type II from methicillin- resistant 
Staphylococcus aureus or group A streptococci). The diagno-
sis of necrotising fasciitis is confirmed in the operating room 
(OR) when the surgeon visualises and feels fluid tracking on 
the fascial planes.

9. What is the utility of POCUS when assessing the soft tissue?
Based on a recent meta- analysis, ultrasound had a sensitivity 
of 96.2% and specificity of 82.9% for skin and soft tissue 
infections.6 Ultrasound can be used to mark the outer edges 
and depth of an abscess before performing an incision and 
drainage. It should also be used to identify and avoid neigh-
bouring vascular structures before cutting into an abscess.
Remember that a CT scan can help demonstrate collections 
of fluid, abscesses and signs of necrotising fasciitis, but it 
involves both contrast and a radiation exposure. It is also 
notable that while an ultrasound, X- ray or CT can help with 
identifying necrotising fasciitis, ultimately it is clinical diag-
nosis that requires surgical evaluation regardless of imaging.

ConClusion
CT left upper extremity: 5.1×4.1×8 cm abscess with overlying 
cellulitis. Abscess extends down to humerus.

Given the depth of the abscess and possible presence of 
necrotising fasciitis, general surgery was consulted in coordina-
tion with obtaining a CT scan of the left upper extremity. Ulti-
mately, the patient had a bedside incision and drainage along 
with washout performed by surgery and >30 mL of purulent 
material was drained. They did not find evidence of necrotising 
fasciitis on drainage, which was consistent with both the bedside 
ultrasound and CT scan. He was subsequently admitted to the 
hospital and received intravenous antibiotics.
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