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Abstract

Aims: Edema of the limbs is uncommon in idiopathic inflammatory myopathies 
(IIM). The few reported cases have been associated with severe and refractory der-
matomyositis (DM), sometimes in association with cancers. We aimed to determine 
if  edematous myositis is a homogeneous subtype based on clinical, serological and 
pathological features. Methods: This is a retrospective observational study performed 
between 2008 and 2015 in the French national referral center for myositis. All adult 
patients with an inflammatory muscle biopsy and upper limbs edema were included 
as well as IIM cases without limb edema as controls. Clinical, biological and patho-
logical features were collected. Results: Seventeen edematous myositis were included 
and compared to 174 IIM without edema, including 50 DM controls. Edema was 
the first manifestation in 23% of patients. Muscle weakness was severe and sym-
metric, 71% of patients presented dysphagia and a restrictive ventilatory pattern 
was found in 40%. Fifty-two percent of patients had a typical DM skin rash and 
23% had cancer within 3 years of diagnosing myositis. Fifty-three percent of patients 
presented a myositis specific antibody and only DM-specific antibodies were detected. 
Classic pathological DM features (perifascicular atrophy, perifascicular/perimysial 
perivascular inflammation) were uncommon but capillary C5b-9 deposition and MxA 
expression were seen in 79% and 73% of cases, respectively. A perimysial edema 
was found in 82% of cases. Seventeen percent of patients died (median follow up 
of 18  months). Edematous myositis demonstrated more marked capillary C5b-9 
deposition compared to IIM controls. There was no clinical, biological or pathologi-
cal difference with DM controls except for limb edema. Conclusion: Our study un-
derlines that limb edema could be a symptom of IIM and that edematous myositis 
are mostly DM. The vasculopathy seems to play a key role in its pathophysiology. 
Limb edema associated with muscle impairment should suggest the diagnosis of 
DM in clinical settings.

Abbreviations: ALP, alkaline phosphatase reaction; ASyS, anti-synthetase syndrome; CAM, cancer-associated myositis; CK, creatine kinase; COX/
SDH, cytochrome oxidase/ succinate deshydrogenase; CS, corticosteroids; DM, dermatomyositis; EMG, electromyography; GT, Gomori trichrome; 
HES, Hematoxylin-Eosin-Safran; HMGCR, hydroxymethylglutaryl-Coenzyme A reductase; IBM, inclusion body myositis; IIM, idiopathic inflammatory 
myopathy; IMNM, immune-mediated necrotizing myopathy; IVIg, immunoglobulin intravenous; MDA5, melanoma differentiation-associated gene 5; 
MAA, myositis-associated antibodies; MHC, major histocompatibility complex; MRI, magnetic resonance imaging; MSA, myositis-specific 
antibodies; MxA, Myxovirus resistance protein A; NXP2, nuclear matrix protein 2; PFTs, pulmonary function test; PM, polymyositis; SAE, small 
ubiquitin-like modifier activating enzyme; SRP, signal recognition particle; TIF1γ, transcriptional intermediary factor 1 γ; TTE, transthoracic 
echocardiogram.
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INTRODUCTION
Idiopathic inflammatory myopathies (IIM) are a heterogene-
ous condition involving the skeletal muscle but also displaying 
extra-muscular features. Recently, myositis-specific antibodies 
(MSA) have been identified and permitted to refine clas-
sification criteria (4,21-22,28). Using a clinico-serological 
and/or pathological approaches, IIM were classified into: 
dermatomyositis (DM), inclusion body myositis (IBM), and 
polymyositis (PM) (28) or immune-mediated necrotizing 
myopathy (IMNM), and anti-synthetase syndrome (ASyS) 
(22). Among the extra-muscular features, only the presence 
of a classical DM skin rash has been included as a clas-
sification criterion (21,28) yet other skin manifestations have 
been described in IIM.

Beside the mechanics’ hands, which are mainly associated 
with ASyS (24), the presence of edema of the limbs has 
also been reported in IIM patients. To date, only a limited 
number of edematous myositis patients have been reported 
(23) and the presence of anti-NXP2 antibodies has been 
associated with limb edema in DM patients (1). Nonetheless, 
edematous myositis may be encountered in the absence of 
anti-NXP2 and few detailed clinico-sero-pathological descrip-
tions of these cases have been reported (17,23,34,38). Whether 
edematous myositis belongs to the spectrum of DM or 
represents a distinct subgroup of IIM patients remains to 
be clarified.

Our objective was, therefore, to assess the clinical char-
acteristics (muscular and cutaneous features, cancer asso-
ciation, treatment response and clinical evolution), 
biological features (creatine kinase (CK) level, autoantibody 
association) and pathological findings (morphological 
abnormalities, inflammation profile, vasculopathy features) 
in edematous myositis compared to IIM controls without 
limb edema.

MATERIALS AND METHODS

Patients

This is a retrospective study performed at the French 
national referral center for myositis. The inclusion criteria 
were: age >18  years, inflammation on muscle biopsy (13) 
and clinical edema involving at least the upper limb (in 
order to rule out patients presenting with non-specific 
lower limb edema). The exclusion criteria were: severe 
kidney, liver or heart failure, as well as patients with 
systemic sclerosis since edema may be a feature at disease 
onset. IMNM, DM and anti-synthetase patients based on 
clinico-serological and/or clinico-pathological criteria 
(2,21,28) without clinical limb edema were included as 
controls.

Data collection

Medical records were retrospectively reviewed to collect the 
following data: age at first symptoms, muscular and/or cuta-
neous features, presence of extra-cutaneomuscular features 
(weight loss, arthralgia/arthritis, lung involvement, malignancy 

occurring within 3  years of diagnosing myositis––defining 
cancer-associated myositis [CAM] (9) -) as well as treatments 
and clinical outcomes.

Thorax CT scan, pulmonary function tests (PFTs), tran-
sthoracic echocardiogram (TTE), electromyography (EMG) 
and muscle magnetic resonance imaging (MRI) were col-
lected. Additionally, the following biological data were col-
lected: creatine kinase (CK), C-reactive protein (CRP), and 
myositis-specific and myositis-associated antibodies (MSA/
MAA). MSA were detected as previously reported (22) and 
included the following: anti-SAE (small ubiquitin-like modi-
fier activating enzyme), -TIF1γ (transcriptional intermediary 
factor  γ), -NXP2 (nuclear matrix protein 2), -MDA5 (mela-
noma differentiation-associated gene 5), -Mi-2 (nucleosome 
remodeling and histone deacetylase protein complex), -Jo1 
(histidyl-tRNA-synthetase), -PL-12 (alanyl-tRNA-syn-
thetase), -PL-7 (threonyl-tRNA-synthetase), -signal recogni-
tion particle (SRP), -hydroxyméthylglutaryl-Coenzyme A 
reductase (HMGCR), -OJ (isoleucyl-tRNA-synthetase) and 
-EJ (glycyl-tRNA-synthetase). The presence of MAA was 
screened using HEP-2 cells before any characterization. The 
positivity threshold for antinuclear antibodies (ANA) was 
1/160.

Pathological analysis

Histological material was fixed in formalin and embedded 
in paraffin, and frozen. The paraffin sections were cut to 
3-4  μm and frozen sections were cut to 8-10  μm. The 
standard colorations included Hematoxylin-Eosin-Safran 
(HES) for paraffin, Hematoxylin-Eosin (HE) and Gomori 
trichrome (GT) for freezing. An immunohistochemical 
(IHC) study was completed using an autostainer 
(VENTANA BenchMark ULTRA fully, Ventana Medical 
Systems, Inc.) to characterize the inflammatory infiltrate 
(on paraffin samples): anti-CD3 (Rabbit, clone 2GV6, 
Roche), anti-CD20 (Mouse, clone L26, Dako), anti-CD8 
(Mouse, clone C8/144B, Dako) and anti-CD68 (Mouse, 
clone KP1, Dako), as well as vasculopathy (on frozen 
samples): anti-MHC class I (Mouse, clone CR3/43, Dako), 
anti-MxA (Mx1/2/3 [H-285, sc-50509], 1:100 dilution, Santa 
Cruz Biotechnology, USA), anti-C5b-9 (Mouse, clone aE11, 
Dako), anti-MHC class II (mouse, clone C3/43; Dako), 
anti-CD34 (Mouse, clone Qbend10, Dako) and the double 
anti-CD34/C5b-9 labeling. Finally, histo-enzymology was 
performed manually on frozen samples in order to elimi-
nate mitochondrial abnormalities via double COX/SDH 
(cytochrome oxidase/ succinate dehydrogenase) labeling and 
in order to search for an expression of  alkaline phos-
phatase (ALP) in the perimysial interstitial tissue as a 
marker of  edema within the muscle.

All slides were retrospectively reviewed by two neuro-
pathologists in double blind (M.D., S.L.-L.) and carried 
out using optical microscopy (OM). Analysis included: 
morphological analysis of  the muscle samples on HES, 
GT and ALP staining (using the SK-5300 Vector Blue 
kit revealing ALP activity in blue, associated with eosin 
counterstaining to mark the cytoplasm of  muscle cells). 
Evaluation of  both necrosis-regeneration and interstitial 
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edema was performed using a semi-quantitative scale (+ 
to +++); characterization of  inflammatory infiltrates locali-
zation on HES staining with the measurement of  the 
density of  immune cells calculated after counting positive 
cells from the whole area of  the biopsy specimen on IHC 
staining (anti-CD3, anti-CD8, anti-CD20 and anti-CD68) 
expressed as a ratio; analysis of  the expression of  the 
MHC class I and MxA; then the characterization of  the 
vasculopathy on HES (perifascicular atrophy, microinfarct) 
and with the anti-C5b-9 (deposition on the endomysial 
capillaries).

Ultrastructural analysis

Performed after fixation in 2.5% glutaraldehyde for 48 hours 
at 4°C, post-fixation in 1% osmium tetroxide and embed-
ding of the muscle tissue in epoxy. Semithin sections (1 µm) 
were stained with toluidine blue. Ultrathin sections (90  nm) 
were stained with lead citrate and uranyl acetate then observed 
under an electron microscope (JEOL 1011). Analysis was 
performed at the Limoges University Hospital in the 
Pathology Department by one neuropathologist (M.D.). For 
each case, 10 to 15 vessels have been analyzed.

Statistics

Statistical analysis was descriptive: mean, standard devia-
tion and frequencies were calculated using GraphPad Prism 
software version 6.00 (GraphPad Software, La Jolla, CA) 
and R version 3.6.0 (RCore6team). Categorical variables 
were reported as numbers and/or percentages and quan-
titative variables were reported as median [first quartile; 
third quartile]. Nonparametric tests were performed to 
compare qualitative and quantitative data to control groups. 
A P-value <0.05 was considered statistically significant. 
The P-value was adjusted by the Benjamini-Hochberg 
procedure.

Ethics statements

Approval was obtained from the French Ministry of Research 
(AC-2013-1868, CTTIRS 14.323) and the National 
Commission for Informatics and Liberties (CNIL 915139). 
This study was approved by the research ethics committee 
of the Pitié-Salpêtrière Hospital.

RESULTS

Patients’ characteristics

Seventeen patients were included (7,10) with a median age 
of 52 [44-60] at diagnosis. Three patients presented at least 
another autoimmune disease (type 1 diabetes, Hashimoto’s 
disease, systemic lupus erythematosus, primary biliary cir-
rhosis and celiac disease). Two patients were treated con-
comitantly with calcium channel blockers, but edema did 
not resolve after the medication withdrawal. One patient 
was unable to have a muscle biopsy performed because of 

his precarious health condition. Patients’ characteristics are 
available in the Supporting Table S1.

Muscle features

Muscle involvement was the first manifestation in 53% of 
the cases. Edema was the first manifestation in 23% of 
cases (n  =  4/17): two with edema only and the two others 
with skin rash. Both muscle and cutaneous involvement 
occurred concomitantly in the four remaining cases. The 
median time between symptom onset and muscle biopsy 
was 2 [1; 5] months.

Most patients presented myalgia (88%) and muscle weak-
ness was reported in 83% of patients (Table  1). Muscle 
weakness was symmetric and severe at presentation as half  
of the patients had an MRC-5 score ≤2 and median score 
was 2 [2; 3.5]. A third of patients were bedridden at 
presentation.

Seventy percent of patients presented dysphagia and 40% 
(n  =  6/15) had a restrictive ventilatory pattern. The median 
CK level at the disease onset was 5118 [1412; 6964] IU/L. 
All patients (n  =  14/14) had a myopathic pattern on EMG. 
T2-STIR hyperintensity on muscle MRI was found in 75% 
of patients (n  =  7/9) and extended into subcutaneous tis-
sues in 55% (n  =  5/9) of cases (see Figure  1A,B). One 
patient (n  =  1/9) presented a hyperintensity of the fascia 
(Figure  1B).

Cutaneous features

Edema involved all four limbs in 65% of cases while it 
involved only a single limb in 11.8% of cases (Table  2; 
Figure  1C). Proximal and distal edema was found in 59% 
of patients, while it was restricted to the distal or proximal 
region in 23% and 18% of cases, respectively. Edema was 
described as painful in half  of the cases. Facial edema was 
also observed in 41% of patients and involved the eyelids 
in 35% of them.

Forty-seven percent of  patients had classic DM skin 
rashes including heliotrope rash (n  =  7/8), periungueal 
erythema (n  =  5/8), Gottron papules (n  =  4/8), holster 
sign (n  =  2/8) and flagellate erythema in hand (n  =  1/8) 
(Table  2). Finally, shawl sign, thigh, scalp, facial and ery-
thema in relation to the joints were more rarely reported, 

Table 1. Muscle features in edematous myositis

Variables % (n) or median [Q1; Q3]

Myalgia 35.3% (6/17)
Proximal muscle weakness 82.3% (14/17)
Axial weakness 29.4% (5/17)
Dysphagia 70.6% (12/17)
MRC-5 muscle scale 2 [2;5]
CK level (IU/L) 5118 [1654; 6928]
Myopathic EMG 100% (14/14)
Bedridden 35.3% (6/17)

Abbreviations: ENMG = electromyography; MRC = Medical Research 
Council.



Duchesne et alEdematous myositis: a variant of dermatomyositis

Brain Pathology 0 (2020) 1–10

© 2020 International Society of Neuropathology

4

as well as Raynaud’s phenomenon (n  =  2/17). Among the 
patients without a DM skin rash, one presented cutaneous 
ulceration.

Extracutaneous and extramuscular features

Four patients had a CAM including: breast, colon and lung 
adenocarcinomas, and undifferenciated carcinoma. The 
median CRP level was 13 [5; 62.4] mg/L. Five patients 
reported arthralgias, but none presented arthritis. Interstitial 
lung disease was found only in a single patient. Fifteen 
patients had the complete panel of MSA. Half of the 
patients presented a MSA (n  =  8/15; including two CAM 
associated with anti-Mi2 and anti-TIF1γ). Only DM-specific 
antibodies were detected: anti-TIF1γ (n  =  3), anti-NXP2 
(n = 2), NXP2-SAE (n = 1), SAE (n = 1) and Mi2 (n = 1). 
More than a half  of the patients (75%; n  =  6/8) presenting 
a DM-specific antibody displayed a classic DM skin rash. 
Four patients presented MAAs: anti-SSA/Ro52 (n = 3), and 
another had both SSA/Ro52 and SSB/La. MAA(s) were 
associated with a MSA in half  of the cases (n  =  2/4).

Histological analysis

A muscle biopsy was available for 16 patients with edema-
tous myositis and they were systematically reviewed. Necrotic 
and regenerative muscle fibers, which are not DM specific, 
were observed in all cases and ranged from minimal to 

diffuse (Figure  2A). Microinfarction was observed in a 
quarter of cases (Figure  2B). Only 12% of cases had peri-
fascicular atrophy (Figure 2C). All patients presented inflam-
matory infiltrates located in the perimysium (100%), 
endomysium (81%) and perivascular (81%) areas 
(Figure  2D,E). No inflammatory infiltrate invading non-
necrotic fibers was observed. T cells were detected in most 
cases (94%) with a majority of CD8+ T cells in 67% 
(n  =  10/15) of cases, while CD4+ T cells were dominant 
in only 13% (n  =  2/15) of them. Finally, macrophages were 
detected in a third of the cases. Perimysial edema with 
positive histo-enzymological ALP reaction (Figure  2F) was 
observed in 82% of cases (n  =  9/11). Blood vessels in the 
perimysium were dilated in 75% (n  =  12/16) of the cases 
(Figure  2A,C). Enlarged capillaries were observed in 73% 
(n  =  11/15) of the cases, in a diffuse way without predomi-
nantly perifasicular. In one case, the morphological analysis 
of the endomysial capillaries was difficult due to the sig-
nificant destruction of the muscle tissue. In addition, there 
was systematically a discrete to moderate positivity of ALP 
in the endomysial capillaries. There were no mitochondrial 
abnormalities, no rimmed vacuoles and no ragged red fibers. 
MHC class I was expressed diffusely and intensely (sar-
colemmal and sarcoplasmic) in 79% of cases (n  =  11/14), 
with a perifascicular enhancement in one patient (Figure 3A), 
while an isolated perifascicular expression was observed in 
two others. MHC class II was negative in all cases. Strikingly, 
endomysial capillary C5b-9 deposition was intense and found 

Figure 1. Edema of the limb on MRI (A and B) and on clinical examination 
(C). A and B: Axial plane, three levels of acquisition, T1 sequence (A) and 
T2-STIR sequence (B). On the three levels of acquisition (above at the 
level of the shoulders, a little lower at the level of the thorax and the 
middle part of the arms and even lower at the level of the proximal root 
of the two thighs) there is an edematous infiltration with an almost 
normal T1 (A) signal but a T2-STIR hypersignal of the peripheral 

subcutaneous tissue around muscle and bone. Almost all the muscles 
are in T2-STIR hyperintensity (B), reflecting an edema due to myositis. 
Hyperintensity of the fascia can also be observed, but this image was 
not observed in the other patients. There is no significant fatty involution 
or amyotrophy evoking an older involvement. C: edema of the limb of a 
patient with myositis
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diffusely in 77% of cases (n  =  11/14) (Figure  3B). Only a 
single patient did not show any C5b-9 deposition. Finally, 
MxA expression was positive in 73% of cases (n  =  8/11) 
(Figure  3C,D), with a perifascicular enhancement in a third 
of them (37%; n  =  3/8).

Ultrastructural analysis

Electron microscopy analysis was performed for seven patients 
and four of whom were MSA positive. Most of the patients 
(64%; n  =  7/11) had endothelial tubuloreticular inclusions. 
In two cases, the vessels were largely destroyed, not allow-
ing an optimal search for inclusions. In addition, all the 
patients presented a lot of vesicles of pinocytosis and the 
basement membrane around the capillaries was frequently 
thickened (Supporting Figure S1).

Patients’ outcome

Most patients (88%; n  =  15/17) were treated with corticoster-
oids (CS) and intravenous immunoglobulin (IVIg) was received 
in 71% of patients. Combination with an immunosuppressant 
(methotrexate, azathioprine or mycophenolate mofetil) was 
performed in most of patients (80%; n  =  12/15). One patient 

received IVIg monotherapy and another was too ill, because 
of cancer progression, to receive any immunosuppressive treat-
ment. Finally, half of the patients (n = 8/16) needed treatment 
intensification to control the muscle disease.

The median follow-up duration was 18 [5.5; 49.5] months. 
Seventeen percent of patients died during this period, all 
related to malignancy and the average time from myositis 
diagnosis to death was 6 [2; 11] months. Only one patient 
with a CAM (breast cancer) survived and was in the remis-
sion of both cancer and myositis after 81 months of follow-
up. After 18  months of follow-up, only 22% of patients 
(n  =  2/9) were in remission without treatment.

Comparison of edematous myositis to IIM 
controls

Edematous myositis was compared to 174 IIM controls 
without limb edema (Table  3). Eyelids rash was more fre-
quent in edematous myositis (29% vs. 5%, P  =  0.002) as 
well as capillary C5b-9 deposition compared to controls 
(P  =  003). Moreover, DM-specific antibodies were signifi-
cantly more frequent in edematous myositis (P  <  0.00001). 
Edematous myositis was also compared to 50 DM controls 
without edema (Table  4). There was no clinical, biological 
or pathological difference between these groups except for 
limb edema.

DISCUSSION
We demonstrated that edematous myositis is a relatively 
homogeneous clinical phenotype characterized by a severe 
myopathy (severe muscle weakness frequently associated with 
dysphagia) with a high mortality rate related to a high risk 
of malignancy. Edematous myositis could belong to the 
spectrum of DM since 82.4% of the patients (n  =  14/17) 
presented at least one of the typical DM features (skin 
rash, DM-specific antibodies and/or myopathological pattern 
as perifascicular atrophy, perimysial inflammatory infiltrate 
and/or sarcoplasmic MxA positivity). An intense endomysial 
capillary C5b-9 deposition was the main pathological find-
ings in our cohort and this finding was significantly different 
from controls except for non-edematous DM controls. Finally, 
three cases (cases 3, 4 and 6; see Supporting Table S1) did 
not have clinical, serological or pathological characteristics 
of DM, despite the positivity of C5b-9 on capillaries con-
cerning cases 3 and 6, which was not sufficient to diagnose 
DM (7,31), and tubuloreticular inclusions concerning cases 
4 and 6.

Edematous myositis has only been rarely reported in the 
literature since its first description in 1886-87 by Wagner 
(33) and Hepp (12) who reported limb edema as a possible 
sign associated with polymyositis. In our study, 17 cases 
were included based on strict inclusion criteria (upper limb 
edema) and exclusion criteria (conditions associated with 
increased hydrostatic pressure) in order to avoid non-specific 
edema, but to our knowledge, it is the largest series of 
edematous DM patients.

Our results are consistent with the previously published 
cases, describing a disabling disease with severe muscle 

Table 2. Extramuscular impairment of patients with edematous 
myositis

Variables % (n) or median [Q1; Q3]

Muscle involvement as the first symptom 52.9% (9/17)
Edema as the first symptom 23.5% (4/17)
Both muscle and edema concomitantly 23.5% (4/17)
Edema involvement  

All four limbs 64.7% (11/17)
Restricted to one limb 11.8% (2/17)
Proximal and distal 58.8% (10/17)
Proximal 17.6% (3/17)
Distal 23.5% (4/17)
Facial 41.2% (7/17)
Eyelids 35.3% (6/17)

Typical DM rash 47.1% (8/17)
Ventricular ejection fraction (%) 63.5 [46; 74]
BNP (IU/L) 71 [24; 178]
Protein level (g/L) 60 [54.5; 67.83]
Albumin level (g/L) 30 [24; 35.73]
Proteinuira 0% (0/17)
Weight loss 52.9% (9/17)
Arthralgia 29.4% (5/17)
Arthritis 0% (0/17)
Interstitial lung disease 5.9% (1/17)
Positive MSA 53.3% (8/15)

NXP2 25% (2/8)
NXP2-SAE 12.5% (1/8)
Mi-2 12.5% (1/8)
SAE 12.5% (1/8)
TIF1γ 37.5% (3/8)

Cancer 23.5% (4/17)
Other autoimmune disease 17.6% (3/17)

Abbreviations: BNP = brain natriuretic peptide; DM = dermatomyositis.
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weakness and frequent dysphagia (6,10-11,23,34) presenting 
with an acute onset (<3  months) (23).

Edema of the limbs is, therefore, a clinical gateway to 
IIM. Moreover, our clinico-sero-pathological findings suggest 

that edematous myositis would nevertheless be more a sub-
group of DM. Indeed, almost all patients had at least one 
classic DM feature (clinical, serological or pathological). 
Thirteen patients showed C5b-9 deposition on capillaries, 

Figure 2. Morphological analysis. Optical microscopy. A to D: frozen 
sections, hematoxylin-eosin (HE), magnification ×100. C: paraffin-
embedded sections, hematoxylin-eosin, magnification ×100. D: frozen 
section, histoenzymology, alkaline phosphatase (ALP) reaction using 
SK-5300 Vector Blue kit revealing ALP activity in blue, with eosin 
counterstaining, magnification ×200. A: case without perifascicular 
atrophy but with several necrotic fibers (arrow), which is not specific-
DM features. A perimysial edema is observed too (yellow star). 
Moreover, blood vessels in perimysium are dilated (grey star). B: muscle 
biopsy showing a microinfarct, frequently seen in DM. A perimysial 
edema is observed too (yellow star). C: case with a marked perifascicular 

atrophy (arrow), which is seen in only 12% of the cases, associated with 
the internalization of the nucleus. A perimysial edema is observed too 
(yellow star) as well as enlargement of blood vessels in perimysium 
(grey star). D: there is a mild perifascicular atrophy (white arrow) and a 
strong perifascicular inflammatory infiltrate is present (block arrow), 
which both are specific-DM features. Finally, a perimysial edema is 
observed on HE stain (yellow star). E: perifascicular inflammatory 
infiltrate of mononucleated cells (black arrow). F: perimysial edema 
positive with ALP reaction (blue staining) compared to normal muscle 
(inset). ALP activity appears in blue, and the normal muscle in pink with 
the eosin counterstaining
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among which only three cases did not express anti-MxA 
(cases 3, 4 and 8). Nine patients presented a classic DM 
skin rash, one of which had no deposit of C5b-9. Finally, 
eight patients had a positive DM-specific MSA. For only 
three patients (cases 3, 4 and 6), there was not enough 
argument to diagnose DM. Since DM skin rash is observed 
in only half  of our cases, this DM subgroup could expand 
the spectrum of DM ‘sine dermatitis’. Others have also 
reported edematous myositis without DM skin rash (23), 
yet we also observed in 76.5% of the patients (n  =  13/17) 
either a serological and/or a pathological feature of DM. 
An additional argument is a fact that only DM-specific 
antibodies were observed in our patients, including anti-
NXP2 which has been previously associated with an edema-
tous form of DM (1). No MSAs associated with IMNM 
or AsyS were detected. Finally, edematous myositis was also 
frequently associated with malignancy, in the same range 
of other DM patients (16,27,37), while this risk is considered 
lower in other myositis subgroups.

The pathological findings we observed correspond to 
described DM pathological features, as the presence of a 
perimysial inflammatory infiltrate see in all cases, the C5b-9 
deposition on capillaries, even if  it is not always specific 
for DM (31) and the positive DM-specific MxA immunostain-
ing in the majority of cases (72%) and in the same range 

as reported in DM (19,30). In addition, 64% of patients 
presented tubuloreticular inclusions, which have been described 
in DM (25) but also in other immune-mediated diseases 
(20,26,29). Moreover, we observed a dilatation of blood ves-
sels in the perimysium in the majority of cases, as previously 
reported (19), as well as the capillaries enlargement which 
is usual in DM (8,32). Nevertheless, only a minority of 
edematous myositis patients met the other specific pathologi-
cal criteria for DM classification (7,21) with only 12% of 
cases with a perifascicular atrophy. Finally, there was a pre-
dominance of CD8+ T cells, while DM has been traditionally 
associated with CD4+ T cells infiltrates (13,14).

Our MRI data could not differentiate between edematous 
myositis and non-edematous myositis hyperintensities. Of 
note, the presence of subcutaneous edema on MRI was 
frequent (n  =  5/9).

The comparison of edematous myositis to IIM controls 
demonstrated that endomysial capillary C5b-9 deposition 
and DM-specific antibodies were significantly more frequent 
in edematous myositis patients. Furthermore, there was no 
difference observed in comparison to DM without limb 
edema. Nevertheless, C5b-9 deposits are not a sufficient 
sign to make the diagnosis of DM (5,7,31,36) and three 
cases (3-4,6) did not respond to any specific DM charac-
teristic. This suggests that limb edema can be seen as a 

Figure 3. Immunochemistry analysis. Optical microscopy, frozen 
sections, magnification ×100 (A and B), ×50 (C and D). A: anti-MHC I 
antibody. Diffuse positivity with perifascicular enhancement (black 
arrow). B: anti-C5b-9 antibody. Diffuse and strong deposition on 
endomysial capillary (inset: higher magnification). C and D: anti-MxA 

antibody, one case MSA+ with positive NXP2 (C) and one case MSA− 
(D). C: diffuse positivity with perifascicular enhancement (black arrow). 
D: diffuse and strong positivity
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symptom of IIM and that it will mainly concern patients 
suffering from a DM.

The underlying mechanism of edema remains unclear but 
myopathological features may provide some clues. The pres-
ence of perimysial edema and marked complement deposition 
in the endomysial capillaries may suggest an increase of 
capillaries permeability leading to leakage in the interstitial 
tissue. Indeed, complement cascade plays a key role in vessel 
permeability (3,15,18,35). One cannot exclude that similar 
mechanisms occur in the skin, yet no skin biopsies were 
performed in our patients.

Despite the severity of edematous myositis, it is important 
to note that in the absence of malignancy and with immu-
nosuppressive treatment, the outcome was good. Conversely, 
the presence of malignancy was associated with a poor prog-
nosis. Finally, we found that our cases of edematous myositis 
were clinically characterized by muscular and cutaneous 

involvement, and only one patient had interstitial lung disease, 
while no other signs of systemic involvement were found in 
the others. This “musculo-cutaneous” presentation is in agree-
ment with the other published cases (6,11,17,23,34).

To conclude, our study underlines that limb edema should 
be considered as a symptom of  IIM and that edematous 
myositis are mostly DM. The complement cascade and 
vasculopathy seem to play a key role in its pathophysiol-
ogy. Finally, edema of  the limb associated with muscle 
impairment should be considered as one of  the cutaneous 
signs suggesting a possibility of  DM in clinical settings.
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myositis P-value**
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Italics denote significance values.
Abbreviations: DM  =  dermatomyositis; MSA  =  myositis specific 

antibodies.
 * n (%) or median [Q1; Q3]. 
 ** Adjusted P-value Benjamini Hochberg. 
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Figure S1. Electronic microscopic analysis. A: case MSA+ with 
positive TIF1γ. B: case MSA−. Tubuloreticular inclusions 
(black arrow) are seen in the cytoplasm of endothelial cells. 
Basement membrane is thickened (B). Mt: mitochondria. BM: 
Basement membrane.
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