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Necrotizing Fasciitis versus Pyomyositis:
Discrimination with Using MR Imaging 

Objective: We wanted to evaluate the MR findings for differentiating between
necrotizing fasciitis (NF) and pyomyositis (PM).

Materials and Methods: The MR images of 19 patients with surgically con-
firmed NF (n = 11) and pathologically confirmed PM (n = 8) were retrospectively
reviewed with regard to the presence or absence of any MRI finding criteria that
could differentiate between them. 

Results: The patients with NF had a significantly greater prevalence of the fol-
lowing MR findings (p < 0.05): a peripheral band-like hyperintense signal in mus-
cles on fat-suppressed T2-weighted images (73% of the patients with NF vs. 0%
of the patients with PM), peripheral band-like contrast enhancement (CE) of mus-
cles (82% vs. 0%, respectively) and thin smooth enhancement of the deep fascia
(82% vs. 13%, respectively). The patients with PM had a significantly greater
prevalence of the following MRI findings (p < 0.05): a diffuse hyperintense signal
in muscles on fat-suppressed T2-weighted images (27% of the patients with NF
vs. 100% in the patients with PM), diffuse CE of muscles (18% vs. 100%, respec-
tively), thick irregular enhancement of the deep fascia (0% vs. 75%, respectively)
and intramuscular abscess (0% vs. 88%, respectively). For all patients with NF
and PM, the superficial fascia and muscle showed hyperintense signals on T2-
weighted images and CE was seen on fat-suppressed CE T1-weighted images.
The subcutaneous tissue and deep fascia showed hyperintense signals on T2-
weighted images and CE was seen in all the patients with NF  and in seven
(88%) of the eight patients with PM, respectively. 

Conclusion: MR imaging is helpful for differentiating between NF and PM.

ecrotizing fasciitis (NF) is a rapidly progressive, life-threatening illness
that’s characterized by necrosis and suppuration (1-4). It is often difficult
to differentiate NF from cellulitis or pyomyositis (PM) according to the

initial clinical presentation (1, 5). However, prompt and aggressive surgical treatment
is required to prevent a fatal outcome for patients with NF, whereas other soft tissue
infections such as PM or cellulitis do not require emergency surgery (2-6). There have
been some reports (2, 7, 8) that have tried to discriminate NF from cellulitis with using
MR imaging. To the best of our knowledge, however, there have been only a few
reports (2, 9) regarding the differentiation between NF and PM with using MR
imaging. 

The purpose of this study was to evaluate the MR findings for discriminating
between NF and PM.
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MATERIALS AND METHODS

Patients
The ethics committees at our institutions did not require

informed patient consent for this retrospective study. MR
imaging was performed for 19 patients with clinically
suspected NF from July 2003 through June 2007, and the
findings were retrospectively reviewed. Eleven surgically
proven patients were included in this study. We had 28
patients with clinically suspected PM, although 20 patients
among them were excluded due to the absence of cultured
organisms. The MR images from the 11 patients with
surgically confirmed NF and the eight patients with
pathologically confirmed PM from July 2003 through June
2007 were included in this study. All the cases were identi-
fied by reviewing the pathologic databases and the
operative records. Microorganisms were cultured in seven
patients with NF. There were 14 men and 5 women with
an age range of 14 to 87 years (mean age: 49 years). The
11 patients with NF were eight men and three women with
an age range from 14 to 73 years (mean age: 43 years).
The eight patients with PM were six men and two women
with an age range from 26 to 87 years (mean age: 58
years).

We also reviewed the clinical manifestations of NF and
PM. Nine patients (82%) with NF and five patients (63%)
with PM had the following underlying conditions: diabetes
mellitus, systemic lupus erythematosus, a history of
malignancy or a renal transplantation state. Two patients
(18%) with NF were over 60 years old, whereas five
patients (63%) with PM were over 60 years old. A history
of local trauma was present for three patients (27%) with
NF and there was no history of local trauma for the
patients with PM. 

MR Imaging
The MR examinations were performed within 1 to 10

days (median: 5 days, mean: 5.8 days) for the cases of NF,
and within 6 to 90 days (median: 14 days, mean: 32.2
days) for the cases of PM after the onset of symptoms,
respectively. MR imaging was performed with one of the
two 1.5-T MR units (Achieva, Philips Medical Systems,
Best, The Netherlands; Twin Speed, GE Medical Systems,
Milwaukee, WI). The best fitting coil (body array coil or a
shoulder coil) was used for the suspected area of involve-
ment. The variations in the field of view for different sites
of involvement ranged from 15 cm to 40 cm for the axial
plane, and from 20 cm to 35 cm for the sagittal or coronal
plane. 

The fat-suppressed (FS) fast spin-echo (FSE) T2-weighted

images (3,000-4,600/63-112 [repetition time msec/echo
time msec]) and the T1-weighted (450-800/10-21) images
were obtained in the axial plane. The T2 weighted spectral
fat saturation inversion recovery (SPIR) sequence (3,000-
4,600/63-112 [repetition time msec/echo time msec]) was
obtained by the Philips scanner, and this was equivalent to
the FS FSE T2-weighted sequence obtained by the GE
scanner. The FSE T2-weighted images (3,000-4,600/63-
112) were obtained for at least one orthogonal plane. For
18 patients, the axial and longitudinal FS T1-weighted spin
echo images (450-800/10-21) were obtained after
administration of 0.1 mmol per kilogram of body weight of
gadopentetate dimeglumine (Magnevist; Bayer Schering,
Berlin, Germany). The matrix size was 192-256 × 256
and the number of averaging was one or two. The section
thickness and intersection gap were variable for different
sites of involvement. The echo train length was 8-16.

Evaluation of the MR Images
The MR images were analyzed on the high-resolution

monitors (2,048 × 2,560 matrix, 10-bit viewable gray
scale) of a picture archiving and communication system.
The MR images were retrospectively reviewed by the
consensus of two reviewers who were blinded to the
clinical data. Involvement of the superficial and deep
fasciae, muscles and subcutaneous tissue, the pattern of
muscle involvement and the presence of intramuscular
abscess was assessed, as well as the CE pattern of the fascia
and muscle. 

The pattern of an abnormal signal or the CE of muscle
was classified as peripheral band-like or diffuse. An
abnormal muscle signal or CE was classified as peripheral
band-like if it was particularly prominent along the fascia,
despite being accompanied with some diffuse abnormal
signal within the muscle. We classified an abnormal signal
or the CE of muscle as diffuse if it was diffusely observed
within the muscle without a prominent abnormal signal
along the fascia. On the FS CE T1-weighted images, the CE
pattern of fascia was assessed as follows: thin smooth or
thick irregular. Muscle involvement was assessed in terms
of the anatomical compartments. If an abnormal muscle
signal was observed in three or more anatomical compart-
ments on the axial FS T2-weighted images and the FS CE
T1-weighted images, then it was regarded as multicompart-
ment involvement.

Statistical Analysis
Statistical analysis was performed using Fisher’s exact

test. For all the statistical comparisons, significance was
defined as p values < 0.05.
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RESULTS

Clinical Data
The patients with either NF or PM complained of non-

specific symptoms that included painful swelling, tender-
ness or a local heat sensation. Three patients (27%) with
NF presented with bullae formation on their skin. NF and
PM both affected the lower extremities more frequently
than upper extremities: lower leg (n = 5), buttocks through
thigh (n = 3), arm (n = 2) and thigh (n = 1) for the NF
patients; buttocks (n = 2), buttocks through thigh (n = 2),
lower leg (n = 2), thigh (n = 1) and upper arm (n = 1) for
the PM patients. Ten patients (91%) with NF showed
multi-compartmental involvement except for one patient
with single-compartmental involvement. Five patients
(63%) with PM showed single-compartmental involve-
ment, and three other PM patients showed multi-compart-

mental involvement. Unilateral involvement was observed
in all the patients with either NF or PM. 

The causative organisms in the patients with NF were as
follows: streptococcus pyogenes (n = 2), polymicrobial
organisms (n = 2), staphylococcus aureus (n = 1), strepto-
coccus group F (n = 1), mycobacterium species (n = 1) or
no growth (n = 2). On the other hand, staphylococcus
aureus (n = 6) was the most common causative organism in
the eight patients with PM (Table 1).

MR Imaging
Patients with NF had a significantly greater prevalence of

the following MR findings (p < 0.05): peripheral band-like
hyperintense signals in muscles on the FS T2-weighted
images (73% for the NF patients vs. 0% for the PM
patients), peripheral band-like CE of muscles (82% vs. 0%,
respectively), thin smooth enhancement of deep fascia
(82% vs. 13%, respectively) and multicompartment
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Fig. 1. 51-year-old man with surgically confirmed necrotizing
fasciitis.
A. Axial fat-suppressed T2-weighted image (TR/TE, 4,000/87)
shows peripheral band-like high signal intensity (arrows) in
involved muscles of anterior, lateral and posterior compartments of
left lower leg. Hyperintense signal is seen along deep fascia
(arrowheads) as well as along superficial fascia. 
B, C. Axial T1-weighted image (TR/TE, 450/12) (B) and fat-
suppressed contrast-enhanced T1-weighted image (550/12) (C)
show peripheral band-like enhancement (arrows) of involved
muscles. Thin smooth enhancement is seen along deep fascia
(arrowheads) as well as along superficial fascia. Patient underwent
emergency fasciectomy. Streptococcus pyogenes was cultured. 

C
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Table 2. MR Findings of Necrotizing Fasciitis and Pyomyositis

MR Findings Necrotizing Fasciitis Pyomyositis P

Deep fascia
Hyperintense signal on T2WI 100 (11/11) 088 (7/8) 0.228 a
Presence of contrast enhancement 082 (9/11) 088 (7/8) 0.737 a
Thin smooth enhancement 082 (9/11) 013 (1/8) 0.002 a
Thick irregular enhancement 000 (0/11) 075 (6/8) 0.002 a

Superficial fascia
Hyperintense signal on T2WI 100 (11/11) 100 (8/8) -

Presence of contrast enhancement 100 (11/11) 100 (8/8) -

Thin smooth enhancement 091 (10/11) 050 (4/8) 0.046 a
Thick irregular enhancement 009 (1/11) 050 (4/8) 0.046 a

Muscle
Presence of muscle involvement 100 (11/11) 100 (8/8) -

Peripheral band-like involvement on FS T2WI 073 (8/11) 000 (0/8) 0.002 a
Diffuse involvement on FS T2WI 027 (3/11) 100 (8/8) 0.002 a
Presence of contrast enhancement 100 (11/11) 100 (8/8) -

Peripheral band-like enhancement 082 (9/11) 000 (0/8) 0.000 a
Diffuse enhancement 018 (2/11) 100 (8/8) 0.000 a

Presence of intramuscular abscess 000 (0/11) 088 (7/8) 0.000 a
Thick irregular wall of abscess - 100 (7/7) -

Subcutaneous involvement 100 (11/11) 088 (7/8) 0.228 a
Multicompartmental involvement 091 (10/11) 038 (3/8) 0.013 a

Note.─ Numbers indicate percent followed by fraction in parentheses. 
a = Significance for Fisher’s exact test, FS T2WI = fat-suppressed T2-weighted images

Table 1. Summary of Treatment, Outcome and Prognosis for 19 Patients with Necrotizing Fasciitis and Pyomyositis

Patient No./Age(y)/Gender Treatment Organism Cultured Outcome 

1/73/M Debridement Streptococcus group F Cure
2/51/M Fasciotomy No growth Cure
3/39/M Fasciotomy Streptococcus pyogenes Cure
4/37/M Debridement No growth Cure
5/66/F Debridement Streptococcus pyogenes Cure
6/33/M Debridement N/A Cure
7/40/F Fasciotomy N/A Cure
8/26/F Fasciotomy Mycobacterium species Death
9/46/M Amputation Streptococcus group D, enterobacter, Amputation

pseudomonas aureginosa, enterococcus
10/48/M ID, debridement Streptococcus group F, coagulase negative staphylococcus Cure
11/14/M Fasciectomy, ID Staphylococcus aureus Cure
12/63/M ID Staphylococcus aureus Cure
13/26/M Antibiotics Staphylococcus aureus Cure
14/73/F Antibiotics Streptococcus pyogenes Cure
15/63/M Antibiotics Staphylococcus aureus Cure
16/87/M ID Staphylococcus aureus Cure
17/29/F Antibiotics Staphylococcus aureus Cure
18/41/M ID Staphylococcus aureus Cure
19/79/M Antibiotics Hemophilus influenzae Cure

Note.─ No. 1-11 are patients with necrotizing fasciitis and No. 12-19 are patients with pyomyositis.
ID = incision and drainage, N/A = not available 
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Fig. 2. 37-year-old man with surgically confirmed necrotizing
fasciitis. 
A. Axial fat-suppressed T2-weighted image (TR/TE, 4,400/81)
shows peripheral band-like high signal intensity (arrows) in
involved muscles of anterior, medial and posterior compartments of
left thigh. Hyperintense signal is seen along deep fascia
(arrowheads) as well as along superficial fascia. 
B, C. Axial T1-weighted image (TR/TE, 450/15) (B) and fat-
suppressed contrast-enhanced T1-weighted image (600/15) (C)
show peripheral band-like enhancement (arrows) of involved
muscle and thin smooth enhancement of deep fascia
(arrowheads). Patient underwent emergency fasciectomy.
Streptococcus pyogenes was cultured. 
D. Histopathologic specimen reveals marked neutrophilic and
histiocytic infiltrates and necrosis of fascia (Hematoxylin & Eosin
staining; original magnification, ×200). 
E. Photomicrograph of histologic specimen shows severe inflam-
matory changes and necrosis in muscle (Hematoxylin & Eosin
staining; original magnification, ×100). Patient underwent
emergency fasciectomy. Streptococcus pyogenes was cultured. 

E



involvement (91% vs. 38%, respectively) (Table 2) (Figs.
1, 2). 

Patients with PM had a significantly greater prevalence
of the following MR findings (p < 0.05): diffuse hyperin-
tense signals in the involved muscles on the FS T2-
weighted images (27% in the NF patients vs. 100% in the
PM patients), diffuse CE of the involved muscles (18% vs.
100%, respectively), thick and irregular enhancement of
deep fascia (0% vs. 75%, respectively) and intramuscular
abscess formation (0% vs. 88%, respectively) (Table 2)
(Fig. 3). 

In all the patients with NF and PM, the superficial fascia
and muscles showed hyperintense signals on the T2-
weighted images and CE was seen on the FS CE T1-
weighted images. The subcutaneous tissue and deep fascia

showed hyperintense signals on the T2-weighted images,
and CE was seen on the FS CE T1-weighted images in all
the patients with NF and in seven (88%) of the eight
patients with PM. 

DISCUSSION

The number of patients with NF has increased during the
recent decades, and this is possibly due to a recent
mutation of a subtype of group A beta-hemolytic
Streptococci (10, 11). PM is a primary bacterial infection
involving the skeletal muscles (4, 9, 12). Although NF can
expand rapidly through the facial planes and along the
underlying muscles, the overlying skin often resembles that
of patients afflicted with cellulitis or PM (2). NF can only
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Fig. 3. 29-year-old woman with pathologically confirmed pyomyosi-
tis. 
A. Axial fat-suppressed T2-weighted image (TR/TE, 3,200/96)
shows diffuse hyperintense signal (arrows) in soleus and lateral
head of gastrocnemius muscles, and this is confined to posterior
compartment of lower leg. Streaky hyperintense signal is seen in
subcutaneous tissue. Hyperintense signal is seen along deep
fascia (arrowheads) as well as along superficial fascia.
B, C. Axial T1-weighted image (TR/TE, 480/17) (B) and axial fat-
suppressed contrast-enhanced T1-weighted image (784/17) (C)
shows diffuse enhancement (arrows) of involved muscles and
subcutaneous tissue. Thick irregular enhancement is seen along
deep fascia (arrowheads) as well as along superficial fascia.
Staphylococcus aureus was cultured. Patient recovered after
antibiotic therapy.
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be confirmed during surgery: extensive undermining of the
surrounding tissue is typically observed and the facial
plane lacks resistance to a blunt instrument (7, 13). 

Our prevalence (100%) of an abnormal signal in the
muscle of NF patients was consistent with the previous
report by Schmid et al. (7) that an intramuscular increased
signal was seen in 10 of 11 cases of NF and intramuscular
CE was seen in seven of nine cases with NF, respectively.
However, our prevalence was much higher than the
prevalence reported in a study by Rahmouni et al. (14)
that seven (54%) of 13 MR images of the patients with
necrotizing soft-tissue infections showed poorly defined
areas of hyperintensity within muscles on the T2-weighted
images. This difference could be related to the fact that we
added the fat-suppression technique to the CE T1-
weighted imaging as well as to the FSE T2-weighted
imaging. On the other hand, our prevalence (100%) of an
abnormal signal in muscle in PM patients was consistent
with the previous report by Gordon et al. (12) that an
intramuscular increased signal was seen on the T2-
weighted images of all 11 patients with PM.

In particular, we found that patients with NF showed a
peripheral band-like hyperintense signal in muscles on the
FS T2-weighted images and peripheral band-like CE in
muscles on the FS CE T1-weighted images, and this was in
contrast to the PM patients who had a diffuse hyperintense
signal on the FS T2-weighted images, and diffuse CE in
muscles. The difference between NF and PM may stem
from the fact that the focus of NF disease is fascia, while
the focus of PM disease is muscle. NF patients often
present with multi-compartmental involvement, while
most cases of PM present with single-compartmental
involvement. 

A peripheral band-like abnormal signal in our patients
with NF is in contrast to the previous report (7) that the
intramuscular signal was diffusely increased on the T2-
weighted images and it showed diffuse CE. We assume
that this discrepancy is related to the different criteria of
analysis. In this present study, an abnormal signal or CE of
muscle was classified as peripheral band-like instead of
diffuse if it was particularly prominent along the fascia, and
this was despite being accompanied by some diffuse
abnormal signal within the muscle. Intramuscular abscess
was not observed in our NF patients and this is in sharp
contrast to the previous report (7) that abscesses were
identified in six among the nine cases of NF. Thus, a
further study with a larger study population may be
needed.

Liquefaction tissue necrosis and inflammatory edema
both contribute to the accumulation of fluid in the fascia
(15, 16). Indeed, in each of our NF subjects, the superficial

and deep fasciae showed a hyperintense signal on the T2-
weighted images and CE was seen, like that of a prior
report (7). However, such an abnormal signal and
enhancement of the deep fascia were not unique findings
for NF, which is consistent with other previous studies (3,
17). Instead, in this present study, the enhancement
pattern of the deep fascia was significantly different for the
two patient groups. Most patients (82%) with NF showed
thin smooth CE of the deep fascia, while most patients
(75%) with PM showed thick irregular enhancement of
this area. 

The major limitations of this study include that the MR
reviewers knew that all the patients had confirmed NF or
PM. This may have increased the sensitivity of detecting
each of the MR findings. Another limitation is the small
number of patients, and particularly the number of patients
with PM. This could be related to the fact that only
pathologically confirmed patients with PM and who had
MR imaging were included in this study, although the
prevalence of PM is much higher than the prevalence of
NF. One other limitation of our study was that the study
was confined to infectious conditions such as NF and PM,
because we excluded such noninfectious conditions as
idiopathic inflammatory myopathy, noninfectious inflam-
matory eosinophilic fasciitis, rheumatic diseases, phlebe-
dema, lymphedema, exertional muscle injury and other
tumorous conditions such as lymphoma. Thus, other
conditions except for PM might have MR findings that are
similar to those of NF.

In conclusion, the muscle involvement pattern on the FS
T2-weighted images, as well as the enhancement pattern of
muscle and fascia on the FS CE T1-weighted images, can
help differentiate NF from PM. 
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