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Overview 

• Biopsy features 

• Muscle biopsy analysis: classical features 

• Autoantibodies 

• Evolving story of subtypes 

 



Inflammatory myopathies 

• Idiopathic inflammatory myopathies 

– Polymyositis 

– Inclusion body myositis 

– Dermatomyositis/juvenile dermatomyositis 

• Other inflammatory conditions 

– Anti-synthetase syndrome 

– Immune-mediated necrotising myopathies 

– Vasculitis 

– Sarcoid myopathy 

– Infectious 

• Differential diagnosis 

– Dystrophies 

– Myofibrillar and hereditary inclusion body myopathies 

 

Why classify inflammatory myopathies? 



Clinical feature Polymyositis Dermatomyositis Juvenile 

dermatomyositis 

Inclusion body 

myositis 

Age at onset > 20 years Peak 30-50 years Mean 7 years > 30 years 

Male: female 1:2 1:2 1:2.3 3:1 

Skin involvement No Yes (amyopathic, 

dermatomyositis sine 

dermatitis) 

Yes No 

Subcutaneous calcinosis No Yes Yes No 

Pattern of weakness Proximal, symmetrical Proximal, symmetrical Proximal, symmetrical Quadriceps, distal 

including long finger 

flexors, often 

asymmetrical 

Myalgia Uncommon Generalised Generalised Uncommom 

Response to 

immunosuppression 

Yes Yes Yes No 

Cardiac involvement Rare Rare Rare Rare 

Association with 

malignancy 

No Yes (20%) No No 

Other associated 

conditions 

Interstitial lung 

disease 

Connective tissue 

disease 

Interstitial lung 

disease 

Connective tissue 

disease 

Vasculitis & intestinal 

infarction, arthritis, 

fever, abdominal pain 

Connective tissue 

disease 

 

Creatine kinase Up to 50x normal Normal - 50x normal Normal - 50x normal  Normal - 12x normal 



Diagnostic criteria: Bohan & Peter 1975 

• Definition 
– Polymyositis is an inflammatory myopathy of unknown cause to 

which the term dermatomyositis is applied in the presence of the 
characteristic skin rash. 

• Pathological criteria 
– Necrosis and phagocytosis 

– Regeneration 

– Atrophy – especially perifascicular 

– Internal nuclei 

– Vacuolation of fibres 

– Variation in fibre diameter 

– Mononuclear inflammatory infiltrate (perivascular most prominent) 

– Increased perimysial and endomysial connective tissue 

• Muscle biopsy normal in 10-15% 

• Criteria do not distinguish IBM, toxic, necrotising or 
dystrophies with inflammation 

New England Journal of Medicine 1975 



Polymyositis 

• Necrosis 

• Regeneration 

• Endomysial 

inflammation 

• Invasion of intact 

myofibres 

• CD8 positive T cells 

• Up-regulation of 

MHC Class I  

• Myeloid dendritic 

cells – antigen 

presenting 

• Plasma cells MHC Class I CD8 

Control 

* 

* 

* 

MHC Class I 



• True PM is rare and the least common IIM 

• Consider: 

– DM without rash 

– IBM (look for COX neg fibres and protein aggregates) 

– Immune-mediated necrotising myopathies 

– Dystrophy (FSHD, dysferlin) 



Sporadic inclusion body myositis 

• Most common acquired myopathy in 
patients over 50 years 

• M:F = 3:2 

• Whites > other groups 

• Insidious onset 

• Classically distinctive clinical pattern 

– Quads – early falls, knees buckle 

– Deep finger flexors – grip 

– Mild facial weakness, dysphagia 

– Asymmetrical involvement 

• Unresponsive to immunosupression 

Griggs diagnostic criteria 1995: 

• Definite IBM 

– Invasion of non-necrotic fibres by 

mononuclear cells 

– Rimmed vacuoles 

– Intracellular amyloid deposits or 

15-18nm tubulofilaments  

– Other clinical/ features not required 

if biopsy features are diagnostic 

• Possible IBM 

– Invasion of non-necrotic fibres by 

mononuclear cells without other 

features AND characteristic clinical 

or laboratory features 



Inclusion body myositis 

CD8 

• Endomysial inflammation 

• Invasion of intact 

myofibres 

• Rimmed vacuoles 

• Necrosis 

• Regeneration 

• Cox deficient/ragged red 

fibres 

• T cells – CD8 

• Macrophages 

• Myeloid dendritic cells 

(antigen presenting)  

• Plasma cells 

• Up-regulation of MHC 

Class I  



Inclusion body myositis 

p62 Ubiquitin TDP-43 

• Amyloid deposition 

• Protein aggregation 

– Tau 

– Ubiquitin 

– p62 

– TDP-43 

– etc. 

Ultrastructure:  

–whorled 
membranous debris  

–Tubulofilamentous 
inclusions  

Pathogenesis remains uncertain: immune mediated or degenerative? 





Conclusions 

• p62, TDP-43, myotilin, αBCrystallin, 

ubiquitin positive aggregates in IBM 

• COX-/SDH+ fibres in all cases 

• MHC class I is upregulated in IBM 

• No pathological feature in isolation is 

diagnostic for IBM  

• p62, MHC Class I and COX/SDH are 

helpful in making a diagnosis of IBM 

p62 

Six cases Griggs definite IBM, six normal controls 

COX-/SDH+ fibres in all cases 

 

 

 

 

 

 

 

 

 

 

Clinically-typical IBM with (n=15) and without (n=9) RV 

 

Steroid-responsive inflammatory myopathies (PM&DM; n=11) 

 

Protein accumulation myopathies with rimmed vacuoles (n=7) 

 

Analysed: protein aggregates (CR, IHC), COX negative fibres, 

MHC Class I upregulation, inflammatory infiltrate 



• Autoantibody recognising 44kDa peptide (Mup44) high titre in 33% of IBM sera (<5% in PM, DM and 

other controls) using immunoprecipitation assay. 

• The target is cytosolic 5’-nucleotidase IA (role: metabolic regulation and cell replication) 

• May provide the first serological marker for IBM 



• 61% IBM 

• 5% PM 

• 5% controls 

• 15% DM 

• 23% Sjorgren’s 

• 14% SLE 

• Not associated with muscle disease in SLE and Sjorgren’s 



Dermatomyositis 

• Occurs in adults and children 

• May be associated with neoplasia 

in adults 

• Juvenile dermatomyositis 

– Commonest childhood IIM 

– Onset before age 16 years 

– Incidence 2-3/million/year 

– Bohan and Peter diagnostic criteria 

 



Robinson and Reed  Nat Rev Rheumatol. 2011; 7(11):664-75.. 

Vascular pathology more prominent in JDM than in adults 



Dermatomyositis: biopsy features 

• Perimysial and perivascular 
inflammation 

• Perifascicular atrophy 

• Fibre necrosis 

• Fibre regeneration 

• Vacuolation 

• B Cells 

• T cells (CD4>CD8) 

• Macrophages 

• Plasmacytoid dendritic cells 

• Vascular abnormalities 

• C5b9 capillary deposition 
(early event) 

• MHC class I expression 

• Infarction 

• Calcinosis 

Neonatal myosin 

CD20 CD8 CD4 

* 



Dermatomyositis: biopsy features 

C5b9 

CD31 MHC Class I 

• Perimysial and perivascular 
inflammation 

• Perifascicular atrophy 

• Fibre necrosis 

• Fibre regeneration 

• Vacuolation 

• B Cells 

• T cells (CD4>CD8) 

• Macrophages 

• Plasmacytoid dendritic cells 

• Vascular abnormalities 

• C5b9 capillary deposition 
(early event) 

• MHC class I expression 

• Infarction 

• Calcinosis 

Tubuloreticular incusions 



 Devise a reliable method to measure 
‘severity’ of pathological change in JDM 
(not diagnostic tool) 

 Test whether severity on biopsy 
correlates with clinical severity of disease 

 Ultimately: improve management of JDM 

Ann Rheum Dis. 2013 Epub 

Quadriceps Biceps 

CD3 

CD68 

Neonatal 

myosin 

• Biopsy features correlate with 

measures of muscle strength in JDM 

 

 

 



Myositis specific antibodies 
Antibody Target antigen Clinical association Frequency in IIM patients 

Antibodies associated with anti-synthetase syndrome 

Anti-amino-acyl-tRNA 

synthetase (8 identified) 

  

 

 

 

 -Jo-1  

 

Others: PL7 etc 

Amino-acyl-tRNA 

synthetase 

  

 

 

  

   -Histidyl 

 

   -Threonyl etc 

Myositis, interstitial lung 

disease, Raynaud’s 

phenomenon, arthritis. 

mechanic’s hands, fever, 

+DM skin rash 

 

Myositis,  interstitial lung 

disease 

Overall: 30-40% (JDM: 1-3%) 

 

 

 

 

 

Jo-1: 15-20% 

 

Others in <5% of cases 

Antibodies associated with dermatomyositis  

Anti-Mi-2 NuRD Decreased risk of 

malignancy, more severe 

rash, response to steroids,  

<10% (JDM: 4-10%) 

Anti-p155/140 TIF1 family Children: ulceration 

Adults: malignancy 

13-21% (JDM: 22-29%) 

Anti-p140 NXP2 Children: calcinosis 

Adults: interstitial lung 

disease 

<5% (JDM: 23%) 

Anti-SAE SAE Rash precedes myositis <5% (JDM: <1%) 

Anti-CADM-140 MDA-5 Clinically amyopathic  DM, 

interstitial lung disease 

50-73% (JDM: not known) 



• Anti-melanoma differentiation 

associated gene 5 

• East Asia adults: 19-35% DM, 

amyopathic, rapidly progressive ILD 

• Caucasian adults: little myositis, ILD (no 

rapid progression), skin ulceration, 

painful palmar papules 

• To determine the clinical phenotype and 

pathological features in caucasian JDM 

 



• 7.4% of JDM patients 

• Associated with: 

– Skin ulceration (P=0.03) 

– Oral ulceration (P=0.01) 

– Arthritis (P<0.01) 

– Clinically milder (CMAS score) (P=0.03) 

– 4/21 had ILD (not rapidly progressive) 

– Histologically less severe – often very subtle changes (JDM biopsy score, P<0.01) 

 

 
Screening for MDA5 antibodies helpful to identify the group with milder clinical phenotype, 

possible ILD and who may have only subtle histological features 

 

Autoantibody status may relate to clinical phenotype, biopsy features and treatment 

response – ongoing area of research 

 



• 91 DM 

• TIF1γ: mitochondrial 

dysfunction 

• NXP2: less primary 

inflammation 

• Mi-2: more primary 

inflammation 

• PM-scl: more primary 

inflammation 

 

• Considerable variability within 

each group: histology does not 

clearly predict antibody status 

TIF1γ 

COX/SDH 

Mitochondrial dysfunction 

Perifascicular atrophy 

Perivascular inflammation 



Immune-mediated necrotising myopathies 

• Important group to recognise 

• May respond to immunosupression 

• May be associated with neoplasia 



Immune-mediated necrotising myopathies 

• Necrotising myopathies associated with 

– Signal recognition particle antibodies (SRP) 

– 3-hydroxy-3-methylglutaryl-CoA reductase antibodies (HMGCR). Usually 

related to statin therapy (60-70%) 

– Paraneoplasia 

– Anti-synthetase syndrome (? separate group) 

– Pipestem capillaries 

• Histological features: 

– Many necrotic fibres 
• scattered (perifascicular or regional?) 

– Sparse lymphocytic inflammation 

– C5b9 capillary deposition may occur 

– Pipestem capillaries may be seen 

• Differential diagnosis 

– Other IIMs 

– Dystrophies such as FSHD and dysferlinopathy 

Pipestem capillaries 



Immune-mediated necrotising myopathies 

Adapted from: Stenzel W et al NAN (2012) 38: 632-646 

SRP antibodies HMGCR antibodies Antisynthetase 

syndrome 

Pipestem 

capillaries 

Paraneoplastic 

Auto-antibody Signal recognition 

peptide 

3-hydroxy-3-

methylglutaryl-

CoA reductase 

Jo-1 (histidyl tRNA 

synthetase) 

commonest, PL-7 

etc 

Not described (6 

cases only in 

literature) 

Usually negative 

CK 2,000 – 30,000 1,000 -25,000 2,000 – 20,000 600 – 2,000 1,700 – 25,000 

Type of myopathy Necrotising Necrotising Necrotising 

(perifascicular) 

Necrotising Necrotising 

(regional?) 

Cellular infiltrate: 

Distribution 

Endo- and 

perimysial 

Endo- and 

perimysial 

Perimysial 

predominant 

Endo- and 

perimysial 

Endo- and 

perimysial 

Cellular infiltrate: 

Cell type 

Macrophage with 

myophagocytosis 

Macrophage with 

myophagocytosis 

Macrophage with 

myophagocytosis 

Macrophage with 

myophagocytosis 

Macrophage with 

myophagocytosis 

MHC class I Variable  

(may be absent) 

In 50% Strong ubiquitous In some In some 

MAC Variable capillary 

(may be absent) 

Variable capillary 

(may be absent) 

Capillaries and 

sarcolemma 

(perifascicular) 

Strong capillary Strong capillary  

Perimysial alkaline 

phosphatase 

Negative Negative Positive Negative Positive 



C5b9 

Alk phos MHC I 

• 53 Jo-1: biopsy 

features analysed 

• Compared with: 

– 19 Jo-1 

– DM 20 

– IMNM 21 

– sIBM 22 



C5b9 

Alk phos MHC I 

Jo-1 characterised by: necrotising perifasicular myositis 



Anti-synthetase syndrome 

Antisynthetase 

syndrome 

Auto-antibody Jo-1 (histidyl tRNA 

synthetase) 

commonest 

CK 2,000 – 20,000 

Type of myopathy Necrotising 

(perifascicular) 

Cellular infiltrate: 

Distribution 

Perimysial 

predominant 

Cellular infiltrate: 

Cell type 

Macrophage with 

myophagocytosis 

MHC class I Strong ubiquitous 

MAC Capillaries and 

sarcolemma 

(perifascicular) 

Perimysial alkaline 

phosphatase 

Positive 

Perimysial 

disruption 

Yes Immune myopathy with perimysial pathology (IMPP) 
Associated with anti-synthetase antibodies 

Alkaline phos 

Acid phos Esterase 

MHC Class I 



• 7 patients (5 F) 

• Onset 41-92 years 

• Proximal weakness 

• Rapid progression (up to 6 

weeks) 

• Rash 2/7 (face, chest, 

dorsal arms and hands 

• Myalgia 

• Neoplasm 5/7 

• CK 145 – 217,000 

J Neuropathol Exp Neurol 2014, 73 1126-1133 

Regional ischaemic damage 



J Neuropathol Exp Neurol 2014, 73 1126-1133 

Dermatomyositis 

Classical 

Anti-synthetase 

syndrome 

Neoplasia 

associated 

Others? 



Differential diagnosis of idiopathic 

inflammatory myopathies 

• Dystrophies 
– Facioscapulohumeral muscular dystrophy 

– Dysferlinopathy 

• Myofibrillar myopathies and hereditary 
inclusion body myopathies 



Dysferlin Dysferlin control 

Dysferlinopathy (LGMD 2B/Miyoshi myopathy)   

Homozygous for DYSF sequence variant c.4200dupC (p.Ile1401HisfsX7)  exon 39 

CD20 

CD4 CD3 



Classification of inflammatory myopathies: an 

evolving field 

• Polymyositis 

• Inclusion body myositis 

• Dermatomyositis 

• Polymyositis 

• Inclusion body myositis 

• Dermatomyositis 

– Antibody specific variants 

• MDA5 

• Others? 

• Antisynthetase syndrome 

• Immune mediated necrotising 

myopathies 

– Anti-SRP 

– Anti-HMGCoAR 

– Pipestem capillaries 

– Neoplasia? 

• Regional ischaemic immune myopathy 

– Neoplasia? 
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