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ABSTRACT
Objective. Dermatomyositis (DM) 
and polymyositis (PM) commonly 
cause weakness of the thigh muscles. 
However, it is debated whether DM 
and PM affect similar thigh muscles. 
Muscle oedema on fat-suppressed MRI 
sequences is thought to represent active 
inflammation. In this study, we aimed to 
assess which thigh muscle groups are 
preferentially inflamed in DM and PM, 
respectively, using short-tau inversion-
recovery MRI sequences.
Methods. We analysed 71 patients from 
2 Rheumatology centres, 31 with DM 
and 40 with PM diagnosed according 
to the Bohan and Peter criteria. MRI 
oedema (1=present, 0=absent) was 
assessed bilaterally on fat-suppressed 
sequences in 17 pelvic floor and thigh 
muscles. An MRI oedema score (range 
0-17) was calculated by adding the 
separate scores bilaterally and dividing 
them by two. Inter-rater variability was 
assessed by intraclass correlation coef-
ficient. Fisher’s exact test was used to 
compare binomial data.
Results. Age and gender ratio were 
similar in patients with DM and PM. 
Disease duration (months, mean±SD) 
was shorter (20±31) in DM than in PM 
(53±69) (p=0.02). The intraclass corre-
lation coefficient between the radiolo-
gists involved was 0.78. Muscle oedema 
was more common in DM than in PM 
except in the posterior thigh muscles. 
In particular, 68% of patients with DM 
had involvement of at least one anterior 
thigh muscle versus 38% of patients 
with PM (p=0.02). 
Conclusion. Compared with PM, DM 
affects more thigh muscles, except those 
of the posterior compartment, which 
are equally involved in both disorders. 
These findings may be useful to target 
physiotherapy at the more frequently 
affected muscles. 

Introduction
The idiopathic inflammatory myopathies 
(IIM) include dermatomyositis (DM) 
and polymyositis (PM) (1, 2). DM dif-
fers from PM in terms of pathogenesis, 
histological features and the presence of 
a typical skin rash (3), while both disor-
ders are characterised by muscle weak-
ness, myopathic changes on EMG, and 

elevated serum muscle enzymes (1). 
However, while clinically overt muscle 
weakness has a proximal distribution in 
both conditions, subtle differences have 
been noted in the pattern of the mus-
cles involved using whole-body (4) and 
thigh (5-7) MRI. The aim of this study 
was to define the pattern of inflamed 
thigh muscles in patients with DM and 
PM using short tau inversion recovery 
(STIR) MRI sequences.

Methods
We retrospectively studied 71 patients 
from 2 Rheumatology centres, 31 with 
DM and 40 with PM diagnosed accord-
ing to the Bohan and Peter criteria. PM 
was confirmed by consistent histologi-
cal features in all cases. Histological 
features deemed consistent with PM 
included the presence of lymphocytes 
attacking non-necrotic muscle fibres or 
an endomysial lymphocytic infiltrate 
in the absence of red-rimmed vacuoles 
and a negative immunohistochemistry 
for muscle dystrophies, especially dys-
pherlinopathies.
Myositis was considered active if there 
was significant (grade 4 or less of the 
Medical Research Council scale) mus-
cle weakness not explained by chronic 
damage, progressive worsening of mus-
cle strength, a creatine kinase raised at 
least twice the upper limit of normal or 
a histology showing inflammatory fea-
tures. Muscle weakness of 4 or less in at 
least four proximal muscle groups was 
considered in any case a prerequisite 
for defining active myositis. 
Three magnets were utilised for this 
study (1 Tesla and 1.5 Tesla for centre A 
and 1.5 Tesla for centre B). Multiplanar 
multiecho MRI sequences including 
T1, T2, PD and STIR images were ob-
tained. The technical factors regarding 
STIR sequences are as follows:
• 1 Tesla magnet for centre A (INTERA  
Philips 11.8 using 4 channel phase ar-
ray body coil [Sense Body]) with the 
following parameters:
Axial STIR: Slice thickness 6 mm, 
FOV: 350-450 mm, Acquisition ma-
trix 304 (Scan percentage 80%),  
Reconstruction matrix 512, TE: 55 ms, 
TR: 2500, Inversion Time: 150 ms, 
NSA:3, Sense factor no, Tse Factor 
12. Coronal STIR: Slice thickness 6 
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mm, FOV: 350–450 mm, Acquisition 
matrix 304 (Scan percentage 80%), 
Reconstruction matrix 512 TE: 55 ms, 

TR: 2500 ms, Inversion Time: 150 ms, 
NSA: 3, Sense factor no, Tse Factor 12;
• 1.5 Tesla magnet for centre A (Achieva 

Philips 2.6  using 16 channel phase ar-
ray body coil [Sense Torso XL]).
Axial STIR: Slice thickness 6 mm, 
FOV: 350-450 mm, Acquisition matrix 
336 x 299 (Scan percentage 80%), TE: 
60 ms, TR: shortest, Inversion Time: 
150 ms, NSA: 2,  Sense factor 1.5 
Coronal STIR: Slice thickness 4 mm, 
FOV: 350–450 mm, Acquisition ma-
trix 336x265 (Scan percentage 80%), 
Reconstruction matrix 528 TE: 60 ms, 
TR: Shortest Inversion Time: 150 ms, 
NSA: 3, Sense factor 1.5. 
• 1.5 Tesla magnet for centre B (Achieva 
Philips 1.8) using a 4-channel phase ar-
ray body coil (Sense body). 
Axial STIR: Slice thickness 7–10 mm, 
FOV: 350–450 mm, Acquisition ma-
trix 320x400 (Scan percentage 80%), 
TE: 60 ms, TR: Shortest, Inversion 
Time: 150 ms, NSA: 2, Flip angle 90°, 
Sense factor 3.Coronal STIR: Slice 
thickness 4–6 mm, FOV: 350-450 mm, 
Acquisition matrix 320x400 (Scan per-
centage 80%), TE: 60 ms, TR: Shortest 
Inversion Time: 150 ms, NSA: 2, Flip 
angle 90°, Sense factor 3. MRI oedema 
(1 = present, 0 = absent) was assessed 
bilaterally on STIR sequences in 17 
thigh/pelvic floor muscles.
An MRI composite oedema score 
(range 0–17) devised by one of the au-
thors (GZ) was calculated by adding the 
separate scores bilaterally and dividing 
them by two as described elsewhere (8). 
A representative image of an MRI exam 
with the relative score is shown in Figure 
1. Inter-rater variability was assessed by 
(single measures) intraclass correlation 
coefficient (ICC). Fisher’s exact test 
was used for comparison of binomial 
data. Paired t-test was used to compare 
between-group continuous variables. 
Significance was set at p<0.05. 
As this study was purely observational, 
ethics committee approval was not re-
quired according to local regulations.
 
Results
Age (years, mean±SD) was similar 
in patients with DM (53±16) and PM 
(57±15). The F:M ratio was similar in 
DM (23/8) and PM (31/9). Disease du-
ration (months, mean±SD) was shorter 
(20±31) in DM than in PM (53±69) 
(p=0.02). The difference in disease 
duration was driven by 4 outliers in 

Fig. 1. Axial views (from top to bottom) of an MRI (short tau inversion recovery sequences) of the pelvic 
floor/thigh muscles showing bilateral diffuse oedema of nearly all muscle groups in a patient with DM. 
The MRI oedema score of this patient was 16.
AB: adductor brevis; AL: adductor longus; AM: adductor magnus; BF: biceps femoris; fa: fascia; GM: glu-
teus maximus; GR: gracilis; PM: pectineus muscle; QF: quadratus femori; RF: rectus femoris; SA: sartorius; 
SM: semimembranous; ST: semitendinous; VI: vastus intermedius; VL: vastus lateralis; VM: vastus medialis.
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the PM group with a duration greater 
than 190 weeks; when the analysis was 
performed without including these 4 
subjects the difference was no longer 
significant (p>0.05). 26 (84%) patients 
with DM and 36 (90%) patients with 
PM were judged to have active dis-
ease (p=0.5). 23 (74%) patients with 
DM and 28 (70%) patients with PM 
were taking glucocorticoids (p=0.8), 
while 17 (55%) patients with DM and 
25 (63%) patients with PM were taking 
immunosuppressants (p=0.6). 
The ICC between the Radiologists in-
volved was 0.78.
Muscle oedema was more common in 
DM than in PM except in the posterior 
thigh muscles (Table I). In particular, 
68% of patients with DM had involve-
ment of at least one anterior thigh mus-
cle versus 38% of patients with PM 
(p=0.02).

Discussion
Both DM and PM share the clinical 
hallmark of proximal muscle weak-
ness. However, studies that have used 
fat-suppressed MRI sequences to look 
at inflamed muscles have noted subtle 
differences in their respective patterns 
of muscle involvement (4, 6, 7). Herein, 
using STIR MRI sequences we have 
provided evidence that DM affects more 
frequently than PM most thigh muscles, 
except those of the posterior compart-
ment, which are equally involved in 
both disorders. To our knowledge, this 
is the largest study aimed at specifically 
investigating the pattern of thigh muscle 
involvement in adult patients with my-
ositis using MRI. 
Our findings are consistent with previ-
ous reports suggesting a preferential in-
volvement of the anterior  thigh muscles 
in DM compared with PM (7, 9, 10). 
Specifically, the study by Reimers et al., 
which looked in detail at the pattern of 
thigh muscle involvement in 58 patients 
with myositis, demonstrated a higher 
degree of signal intensity in DM versus 
PM in the rectus femoris, vastus later-
alis, sartorius, gracilis, semimembra-
nous, semitendinous and biceps femoris 
(9), in broad agreement with our results. 
However, Reimers et al. defined signal 
hyperintensity as brighter signal on T2 
sequences, while STIR sequences are 

currently preferred to T2 sequences, be-
cause both can visualise inflammatory 
muscle oedema, but a brighter signal on 
T2 may also be due to fat replacement 
of the muscles (11).
Although not validated in external co-
horts, the score we used has been shown 
to have high inter-rater reproducibility, 
to correlate with muscle strength (12), 
and to be sensitive to change (13). 
Therefore, our findings are in our opin-
ion robust enough and have also clinical 
significance. Knowledge about prefer-
ential muscle involvement in DM and 
PM can aid in targeting rehabilitation 
at the more affected muscles, which is 
well known to impart major benefit to 
patients with myositis (14). In addi-
tion, awareness of the respective pat-
terns of muscle involvement in DM and 
PM might assist in differentiating the 
rare, but not exceptional, forms of DM 
without skin changes from PM (15), al-
though muscle biopsy is still warranted 
to secure the diagnosis. 
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Table I. Prevalence of involvement of thigh muscle groups in DM and PM (number and 
(%) of patients with muscle oedema). Axial muscles are those belonging to the pelvic floor, 
while the remaining muscles are those of the thighs.

Muscles	 Compartment	 DM (n=31)	 PM (n=40)	 p-value
				  
Gluteus maximus	 axial	 17	 (55%)	 13	 (33%)	 0.09
Quadratus femoris	 axial	 9	 (29%)	 1	 (3%)	 0.002
Vastus lateralis	 anterior	 15	 (48%)	 11	 (28%)	 0.09
Ileopsoas	 axial	 8	 (26%)	 3	 (8%)	 0.049
Vastus medialis	 anterior	 14	 (45%)	 10	 (25%)	 0.08
Tensor fasciae latae	 anterior	 12	 (39%)	 4	 (10%)	 0.009
Rectus femoris	 anterior	 16	 (52%)	 10	 (25%)	 0.03
Sartorius	 anterior	 13	 (42%)	 11	 (28%)	 0.2
Gracilis	 medial	 15	 (48%)	 8	 (20%)	 0.02
Pectineus	 medial	 8	 (26%)	 2	 (5%)	 0.02
Adductor longus	 medial	 9	 (29%)	 6	 (15%)	 0.2
Adductor brevis	 medial	 12	 (39%)	 5	 (13%)	 0.01
Adductor magnus	 medial	 10	 (32%)	 10	 (25%)	 0.6
Short head biceps femoris	 posterior	 10	 (32%)	 6	 (15%)	 0.1
Long head biceps femoris	 posterior	 12	 (39%)	 12	 (30%)	 0.5
Semimembranous	 posterior	 10	 (32%)	 8	 (20%)	 0.3
Semitendineous	 posterior	 14	 (45%)	 10	 (25%)	 0.08


