
Case report
A 40-year-old man with no significant medical history 

presented with severe left-sided abdominal pain, and asso-
ciated nausea and vomiting. The pain began in the groin 
five days prior after having taken a large step to avoid trip-
ping. Fevers, rigors, and dysuria with dark-colored urine 
followed development of  the pain. On admission, the pa-
tient had a temperature of  103.3 F, pulse 160 beats/min, 
blood pressure 102/71 mm Hg, and a respiratory rate of  
28 with 92% oxygen saturation by finger oximetry on room 
air. Examination revealed marked tenderness over the left 
abdomen and flank with left costovertebral angle tender-
ness. No overlying erythema or warmth of  the skin was 
appreciated. The remainder of  the abdomen was mildly 
distended but without hepatosplenomegaly, rebound ten-
derness, or guarding. Initial blood tests showed a WBC 
count of  8,600/µl , serum creatinine of  2.7 mg/dL, total 

bilirubin of  1.8 mg/dL and alanine aminotransferase 66 
U/L. The urinalysis was unremarkable. Blood cultures 
were taken and the patient was begun on empiric 
piperacillin-tazobactam for presumed intra-abdominal sep-
sis versus pyelonephritis. 

A CT scan was remarkable for a retroperitoneal fluid 
collection medial to the left internal oblique muscle extend-
ing into the pelvic extraperitoneal space and medial 
paraspinous musculature (Fig. 1,A-B). The fluid tracked 
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Figure 1A. 40-year-old man with group A streptococcus 
fasciitis. Axial CT at presentation shows fascial edema with 
fluid collection.



along fascial planes with associated fascial edema. No ab-
normalities of  the kidneys and intestines were noted.The 
patient was observed in the intensive care unit, where 
tachycardia and pain persisted with frequent febrile epi-
sodes. The WBC increased to over 15,000/ µl; however, the 
patient remained hemodynamically stable and was breath-
ing comfortably on room air. Blood cultures quickly grew 
group A streptococcus; the patient’s antibiotic was changed 
to ceftriaxone and clindamycin. The patient’s abdomen was 

less distended, but he continued to have parasthesia on the 
left abdomen, flank, and groin. On exam, pitting edema of  
the involved area developed without erythema, warmth, or 
bullae formation. 

A repeat CT scan performed on hospital day five showed 
persistence of  fluid along the left flank musculature and 
fascial planes. In the setting of  GAS bacteremia, these ra-
diological findings were worrisome for an invasive soft-
tissue infection. The severity of  the infection, as evidenced 

by systemic toxicity with azotemia and liver involvement, 
furthered this suspicion and raised awareness of  possible 
progression to necrotizing fasciitis and toxic shock syn-
drome. The patient was monitored closely in the intensive 
care unit for any signs or symptoms of  disease progression. 
Our surgery team was hesitant to explore the area in the 
operating arena, as the patient remained hemodynamically 
stable and did not appear perilously ill. General surgery 
consultants evaluated the patient and followed him with no 
plans for operation. As the patient remained febrile and 
continued to have parasthesia, however, it became clear 
that drainage would be necessary. We turned to our inter-
ventional radiology colleagues, who shared our concern for 
possible progression to necrotizing fasciitis. 

At this point, the interventional radiology consultants, 
under CT guidance, placed a drainage catheter into the 
fluid collection along the left oblique musculature and fas-
cial planes (Fig. 2). Turbid yellow fluid was obtained, and 
analysis revealed a cell count of  31,400 WBC (95% PMNs). 
A gram stain showed many PMNs with no organisms, and 
cultures yielded no growth. 

The patient had immediate pain relief  and fever resolu-
tion after drain placement. Output was brisk from the drain 
and persisted for one week, after which a CT scan showed 
significant improvement in the amount of  fluid (Fig. 3). 
There was complete renal recovery; the bilirubin and al-
anine aminotransferase also normalized. The patient was 
discharged with home infusion of  ceftriaxone. Initial ESR 
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Figure 2A. 40-year-old man with group A streptococcus 
fasciitis. Axial CT following CT-guided catheter placement 
shows drain in place.

Figure 1B. 40-year-old man with group A streptococcus 
fasciitis. Coronal CT reformation shows retroperitoneal and 
extraperitoneal fluid along the left flank extending into the 
abdomen and pelvis along fascial planes.  

Figure 2B. 40-year-old man with group A streptococcus 
fasciitis. Coronal CT reformation following CT-guided cathe-
ter placement shows drain in place.



was elevated and was used as a marker of  improvement. 
Based on weekly levels and clinical exam, the patient was 
continued on therapy for six weeks. After eight weeks, a 
follow-up CT showed near resolution of  fascial edema and 
fluid (Fig. 4). The patient made a full recovery. 

Discussion
Group A streptococcus (GAS) is associated with a spec-

trum of  skin and soft-tissue infections from erysipelas and 
cellulitis to myositis and necrotizing fasciitis. In situations 
where there is minimal cutaneous involvement, the diagno-
sis can be challenging, and direct observation guides the 
decision for simple drainage, radical debridement, or am-
putation. Initially, it can be difficult to distinguish between a 
cellulitis and a necrotizing fasciitis, with the average time to 
diagnosis being two to three days—with some cases taking 
up to six weeks to diagnose (5). Further, case reports of  
subacute necrotizing fasciitis presenting initially as an indo-
lent infection with little to no systemic signs have been pre-
viously made (6). 

We suggest that the slow progression of  disease in our 
case may be explained by the particular medical therapy 
employed. The agents used were ceftriaxone and clindamy-
cin, the latter of  which is known to inhibit protein synthesis 
and production of  bacterial toxins and surface proteins. 
These bacterial components and toxins such as M-protein, 
streptolysins O and S, and the family of  streptococcal pyro-
genic exotoxins, as well as several unique superantigens, are 
felt to directly mediate cytokine production and streptococ-
cal toxic shock syndrome. Inhibition of  these cytotoxic me-
diators may have slowed the usual rapidity of  the process. 
The duration of  antibiotic therapy was quite long for a case 

of  GAS soft-tissue infection; however, the ESR elevations 
persisted for well over one month. It is a matter of  practice 
in infectious diseases to follow ESR, once elevated, to lower 
levels before pronouncing completion of  therapy. The pres-
ence of  damaged or necrotic tissues and the body’s process 
of  dealing with such could account for the prolonged 
course. 

The radiologic findings of  thickened fascia, fluid collec-
tion along deep fascial sheaths, and extension of  edema 
into the intramuscular septa and muscles that were seen on 
CT are consistent with necrotizing fasciitis (7). These find-
ings, however, are more sensitive than specific, and can only 
suggest the diagnosis of  necrotizing fasciitis. Although the 
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Figure 3. 40-year-old man with group A streptococcus fasci-
itis. Coronal CT reformation, one week after CT-guided 
percutaneous drain placement, shows decreased fluid 
collection.

Figure 4. 40-year-old man with group A streptococcus fasci-
itis. Axial CT (top) and coronal reformation (above), eight 
weeks after drainage placement, show near resolution of 
fascial edema and fluid. 



presence of  soft-tissue gas dissecting along fascial planes on 
CT imaging is specific for necrotizing fasciitis, this finding is  
not observed in all cases (7), as infection may be caused by 
non-gas-forming organisms or an early stage of  disease 
caused by gas-forming-organisms exposed to early antimi-
crobial treatment. Other imaging modalities that may be 
used to help diagnose necrotizing fasciitis include plain ra-
diography, ultrasonography, and MRI. Radiographs can 
help identify gas, which is a very specific finding but not 
very sensitive in patients with necrotizing fasciitis (4). Fur-
ther, gas in the deeper fascia is rarely identified on plain 
radiography. Sonography demonstrates similar findings to 
cellulitis, often with the additional involvement of  deep 
fascial planes between muscle bundles (8). Although 
sonography of  the scrotum has been used in the diagnosis 
of  Fournier gangrene (9), its role in the evaluation of  other 
areas of  the body is not known. MRI can be overly sensi-
tive, as it tends to overestimate deep-tissue involvement and 
does not distinguish necrotizing fasciitis from cellulitis or 
inflammation (10). Further MRI may not adequately de-
lineate findings of  air along the fascial planes. 

Definitive diagnosis of  necrotizing fasciitis in settings 
without cutaneous involvement is made by direct visualiza-
tion at time of  surgery, histopathologic characterization of  
tissue samples, and (less commonly) measurements of  
muscle-compartment pressures. Given the nonspecific im-
aging findings and relative lack of  cutaneous involvement, 
we cannot be definitive in the diagnosis. However, the se-
verity of  the infection as evidenced by systemic toxicity and 
its refractoriness to early and appropriate antimicrobial 
therapy raise concern that if  the infection was not necrotiz-
ing fasciitis, it would have soon progressed to it if  not for 
drainage by interventional radiology. 

GAS bacteremia is often secondary to a primary site of  
infection usually involving the skin and soft tissues (11, 12). 
Recent series suggest that persons of  all ages may be af-
flicted with invasive GAS infections, and most are not im-
munosuppressed. Risk factors associated with severe GAS 
infections include minor trauma and injuries resulting in 
hematoma, bruising, or muscle strain (2), the latter of  
which was likely the cause in this case. Although most GAS 
infections, such as pharyngitis, erysipelas, impetigo, and 
cellulitis remain susceptible to B-lactam antibiotics (3), inva-
sive soft-tissue infections such as necrotizing fasciitis and 
myositis require exploration and debridement, as penicillin 
treatment is associated with high morbidity and mortality 
(1, 2, 13). The successful use of  interventional radiology in 
a suspected case of  early necrotizing fasciitis has not been 
previously reported. We suggest that early intervention by 
such means may lead to less invasive procedures in deep 
soft-tissue infections due to GAS and other organisms. Of  
course, surgery is still the mainstay for overwhelming life- 
and limb-threatening soft-tissue infections. However, 
imaging-guided percutaneous catheter drainage may pro-
vide an additional option to medical therapy and/or sur-
gery in the future. 
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