
Dr Mark Westwood

Consultant Cardiologist

Cardiac involvement in 
secondary disease



I am a founder/director of MycardiumAI (for corelab work) 

Conflict of interest



Introduction

1) Vasculitis

2) Muscular Dystrophies

3) Sarcoidosis

4) Amyloidosis

5) Iron Overload Cardiomyopathies

6) Athlete’s Heart

7) Endomyocardial Fibrosis

8) Chagas Disease

9) Fabry’s Disease



1) Vasculitis

Rahman et al, JCMR, 2012; 14(1): 82



Vasculitis

Inflammation of blood vessels

Leads to

Blindness

Renal failure

Aortic rupture

Heart Failure



Vasculitis

Rare

High morbidity/mortality

Diagnosed late

Several classifications

Just use the size of vessels

Large – Giant Cell, Takayasu’s, Idiopathic

Mid – Kawasaki Disease, Polyarteris Nodosa, Behçet’s

Small – Churg Strauss



Vasculitis - Types



Vasculitis - Imaging



Vasculitis



Vasculitis – Large - Takayasu

Women > Men

> 50 yrs

Need angiographic findings AND one of:

Decreased pulses/claudication

Blood pressure differences

Bruits

hypertension



Vasculitis – Large – Takayasu’s



Vasculitis – Large – Takayasu’s



Vasculitis – Large – Idiopathic



Vasculitis – Mid - Kawasaki

Children

Fever AND four of five from:

Desquamating Rash (extremities/perineal area)

Polymorphous Exanthema

Bilateral conjunctival injection

Injection of oral/pharyngeal mucosa

Cervical lymphadenopathy



Vasculitis – Mid - Kawasaki



Vasculitis – Mid - Kawasaki



Vasculitis – Small – Churg Strauss

Significant constitutional symptoms

Clues include:

Asthma

Hypereosinophilia (we will do Loeffler’s later!)

Fever

ANCA positive



Vasculitis – Small – Churg Strauss

Cardiac involvement

Pericarditis

Pericardial effusions

Myocarditis

Thrombi

Scarring

Subendocardial



Vasculitis – Small – Churg Strauss



Vasculitis – Crib Sheet

Large vessel and thick/inflammed

Takayasu

Child, medium vessel (coronaries), Infarction

Kawasaki

Generalised symptoms and diffuse subendocardial LGE

Churg Strauss



2) Muscular Dystrophies

Verhaert et al. JACC Cardiovascular Imaging 2011 ; 4: 67



2) Muscular Dystrophies

Group of diseases

Weakening/breakdown of skeletal muscle 

Genetic

Over 30 types including

Duschenne Muscular Dystrophy

Becker Muscular Dystrophy

Lamin A/C



2) Muscular Dystrophies - DMD

X linked

Men only!

Cannot walk by age 12

Can affect the myocardium

Even if a female carrier



2) Muscular Dystrophies - DMD



2) Muscular Dystrophies - BMD

X linked

Men only!

Less severe form of DMD



2) Muscular Dystrophies - BMD



2) Muscular Dystrophies – Lamin A/C

Involved in nuclear membrane

Contractures

Muscle Weakening

Cardiac conduction defects

Fibrosous/adipose tissue replacement of myocardium

Works from atrium down AV node to LV

Leads to dilated impaired LV



2) Muscular Dystrophies - BMD



Muscular Dystrophies – Crib Sheet

Young man in wheelchair

DMD

Older man with walking difficulties

BMD

Conduction disease

Lamin A/C



3) Sarcoidosis



Sarcoidosis

Inflammatory

Granulomas

Any organ can be affected

Lungs – pulmonary fibrosis

Skin – erythema nodosum

Lymph nodes – enlarged

Cardiac

Has been under estimated in the past!

Conduction failure

Arrhythmias (VT)



Sarcoidosis

Granulomatous Infiltration & fibrosis of 
the LV free wall and papillary muscle

Roberts et al. Am J Med 1977; 63: 86



Sarcoidosis – CMR findings

LV dilatation and dysfunction

RV dilatation and dysfunction

Patchy focal fibrosis/late gadolinium enhancement

Pericardial effusion

RV abnormalities



Sarcoidosis

HELP!!!!!!



Sarcoidosis



Sarcoidosis

Initial Scan

9 months later



Sarcoidosis – Crib Sheet

Lymphadenopathy

Lung images

Any old pattern of Late Gadolinium enhancement!

RV ‘Shepherd’s Crook’

PATHOGNONOMIC



4) Amyloidosis



Amyloidosis

There is more than 1 type

AL

Extracellular deposition
immunoglobulin light chains

Abnormal fibrillar form

Median survivial 6-15 months



Amyloidosis

There is more than 1 type

TTR (transthyretin)

Familial form

More LVH early on

Senile type (25% of those >80)

More indolent course



Amyloidosis



Amyloidosis



Amyloidosis

EGE LGE 1min LGE 2mins

LGE 2mins LGE 5mins

Don’t wait or you will 
miss it!



Amyloidosis

The only time the 
myocardium nulls 

first!!!!



Amyloidosis



Amyloidosis

HIGH
LOW



Amyloidosis – Crib Sheet

LVH

Poor Long Axis Function

Big Atria

Pericardial/Pleural Effusions

Late Gadolinium Images Awful

TI Scout

T1 map



5) Iron Overload Cardiomyopathies



Iron overload

Mainly thalassemia

Haemachromatosis – rare cardiac iron loading

Hereditary anaemia of Beta Globin

Chronic anaemia

Transfusions

Death due to cardiac iron loading



Iron overload – T2*

Based on magnetic susceptibility

A measure of the exent to which a substance becomes magnetised when
it is placed in an external magnetic field



Iron overload – T2*
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Iron overload – T2*

Modell et al. JCMR, 2008; 10: 42 



Iron overload – T2* - liver and heart iron



Iron loading – Crib Sheet

Is there a T2* images – it is for iron

Are the images black?

There is no correlation between liver and heart iron

This technique saves lives

Normal >20ms

Severe <10ms



6) Athlete’s Heart



Athlete’s Heart

Changes are well known:

Increased LV end diastolic volume

Increased LV stroke volume

EF is the same

This occurs for the RV

Gadolinium can occur but is pathological



Athlete’s Heart – Crib Sheet

Clue will be in the history!

They will give you normal ranges as changes are mild

If pathological changes likely wrong answer



7) Endomyocardial Fibrosis



Endomyocardial fibrosis

Hypereosinophilic syndromes

Persistent eosiniphilia

Absence of primary cause (parasites, allergic disease)

Evidence of eosinophil mediated end organ damage

Tropical endomyocardial fibrosis vs Hyereosinophilic syndrome

Location (tropics for Tropical!)

Cardiac wise identical



Hypereosninophilic syndromes



Hypereosninophilic syndromes



Hypereosinophilic syndromes – Crib Sheet

Eosinophilia

‘Odd looking apex’ – hypertrophied

Subendocardial apical late gadolinium

with overlying thrombus



8) Chagas Disease

Torreão et al. JCMR 2015 ; 17: 97



Chagas Disease

Trypanosoma cruzi infection

Cardiac involvment in 1/3rd of patients

Main cause of death from heart failure in Latin America

Has phases

Long asymptomatic (Indeterminate) phase

Then unknown trigger leads to

Heart Failure

Ventricular tachycardia



Chagas Disease



Chagas Disease



Chagas Disease



Chagas Disease



Chagas Disease



Chagas Disease – Crib Sheet

Something around South America

Native

Travel

Patches of focal fibrosis

Patches of oedema



9) Fabry’s Disease



Fabry’s Disease

Rare (1:40,000) inherited disorder

Lack of α-galactosidase A,

Leads to accumulation of Globotriaosylceramide(Gb-3)

>50% of patient have cardiac involvement

Leading cause of death



Fabry’s Disease



Fabry’s Disease

HIGH
LOW



Fabry’s Disease



Fabry’s Disease

LGE ShMOLLIMOLLI T2 MAP



Fabry’s Disease – Crib Sheet

LVH

Looks like HCM

Late gadolinium in lateral wall

Though this is possible in HCM

T1 images

Remember where full of fibrosis T1 will be high
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