
                          Milano, E. G., Harries, I. B., & Bucciarelli-Ducci, C. (2019). Young adult
with Friedreich ataxia. Heart, 105(10), 797-806.
https://doi.org/10.1136/heartjnl-2018-314387

Peer reviewed version

License (if available):
Other

Link to published version (if available):
10.1136/heartjnl-2018-314387

Link to publication record in Explore Bristol Research
PDF-document

This is the accepted author manuscript (AAM). The final published version (version of record) is available online
via BMJ at http://dx.doi.org/10.1136/heartjnl-2018-314387 . Please refer to any applicable terms of use of the
publisher.

University of Bristol - Explore Bristol Research
General rights

This document is made available in accordance with publisher policies. Please cite only the published
version using the reference above. Full terms of use are available:
http://www.bristol.ac.uk/pure/about/ebr-terms

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Explore Bristol Research

https://core.ac.uk/display/200761656?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1136/heartjnl-2018-314387
https://doi.org/10.1136/heartjnl-2018-314387
https://research-information.bris.ac.uk/en/publications/young-adult-with-friedreich-ataxia(b665cdcd-e787-4786-9657-0cf69c5c734e).html
https://research-information.bris.ac.uk/en/publications/young-adult-with-friedreich-ataxia(b665cdcd-e787-4786-9657-0cf69c5c734e).html


Confidential: For Review Only
A young adult with Friedreich ataxia

Journal: Heart

Manuscript ID heartjnl-2018-314387.R1

Article Type: Image challenge

Date Submitted by the 
Author: n/a

Complete List of Authors: Milano, Elena; Bristol Heart Institute, CMR – Unit Bristol Heart Institute, 
University of Bristol and University of Hospitals Bristol NHS Foundation 
Trust; University of Verona
Harries, Iwan; Bristol Heart Institute, CMR – Unit Bristol Heart Institute, 
University of Bristol and University of Hospitals Bristol NHS Foundation 
Trust
Bucciarelli-Ducci, Chiara; Bristol Heart Institute, CMR – Unit Bristol Heart 
Institute, University of Bristol and University of Hospitals Bristol NHS 
Foundation Trust

Keywords:

Cardiac magnetic resonance (CMR) imaging < Cardiac imaging and 
diagnostics < CARDIAC PROCEDURES AND THERAPY, Hypertrophic 
cardiomyopathy < Myocardial disease < DISEASES, Advanced cardiac 
imaging < Cardiac imaging and diagnostics < CARDIAC PROCEDURES 
AND THERAPY

Abstract: - 

 

https://mc.manuscriptcentral.com/heart

Heart



Confidential: For Review Only
A young adult with Friedreich ataxia

Milano E.G.1,2, Harries IB1, Bucciarelli-Ducci C.1 

1 CMR – Unit Bristol Heart Institute, University of Bristol and University of 
Hospitals Bristol NHS Foundation Trust, Bristol, UK 

2 University of Verona, Verona, Italy

Word count: 403

Keywords: cardiomyopathy, cardiac magnetic resonance, cardiac imaging.

The Corresponding Author has the right to grant on behalf of all authors and does grant on 
behalf of all authors, an exclusive licence (or non exclusive for government employees) on a 
worldwide basis to the BMJ Publishing Group Ltd and its Licensees to permit this article (if 
accepted) to be published in HEART editions and any other BMJPGL products to exploit all 
subsidiary rights.

Correspondence to:

Dr Chiara Bucciarelli-Ducci, 

Consultant Senior Lecturer, School of Translational Sciences

Bristol Heart Institute, 

Upper Maudlin Street

Bristol, BS2 8HW

Email: c.bucciarelli-ducci@bristol.ac.uk

Telephone: +44 117 3423287

Page 1 of 6

https://mc.manuscriptcentral.com/heart

Heart

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

http://www.bris.ac.uk/contact/organisation/getDetails?organisationCode=SOCS
mailto:c.bucciarelli-ducci@bristol.ac.uk


Confidential: For Review Only
CLINICAL INTRODUCTION

A young adult with Friedreich ataxia complaining of exertional breathlessness 
underwent a cardiological evaluation. On physical examination, high blood 
pressure and a loud systolic murmur were noted. ECG showed sinus rhythm 
with voltage criteria for left ventricular hypertrophy (LVH) and T-wave changes 
in the inferolateral leads. Transthoracic echocardiography showed 

biventricular hypertrophy (maximum wall thickness of the interventricular 

septum 26 mm and 16 mm of the posterior wall), preserved systolic function, 
mild left ventricular intracavity gradient and an unremarkable mitral and aortic 
valve. A cardiovascular magnetic resonance (CMR) was requested for further 
assessment. CMR protocol, performed using a 1.5 Tesla scanner, included 
cine images (Fig.1a), native and post contrast T1 mapping (shMOLLI, Fig.1b 
and c), early and late gadolinium enhancement (LGE) images (Fig.1d,e and f). 
Native T1 values were mildly reduced ( ≅ 911 ms) in the septum and low-
normal range (942-974 ms) in the lateral walls. Normal values 962±25 ms at 
1.5 Tesla. Post-contrast T1 values were diffusely reduced. 

Which is the most likely diagnosis based on these findings?

a) Anderson-Fabry’s disease

b) Hypertensive heart disease

c) Hypertrophic cardiomyopathy

d) Myocardial iron load

e) Cardiac amyloidosis
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ANSWER: D

In this case, reduced native T1 values may be explained by a mild cardiac 
iron accumulation, which has been described in autoptic Friedreich ataxia 
hearts(1) . 

Myocardial T1 mapping has been proposed as a method of detection of mild 
iron overload(2). Friedreich ataxia is an inheritable mitochondrial disorder 
caused by the mutation of frataxine. Although the pathophysiology is not 
completely clear, it is commonly accepted that frataxine is involved in 
mitochondrial iron metabolism(3). Cardiac involvement in Friedreich ataxia is a 
leading cause of heart failure and mortality and early tissue mapping changes 
can be detected by CMR(4). Iron mediated cellular damage may represent an 
early stage of cardiomyopathy in these patients.

LVH phenotype can be observed in cardiac amyloidosis, hypertensive heart 
disease and hypertrophic cardiomyopathy. However, none of these conditions 
characteristically exhibit low native T1 values(5), in fact native T1 mapping 
values are usually increased (options B, C and E excluded – Supplementary 
Figure). Moreover, early and LGE images do not show a typical amyloidosis 
pattern. Reduced native T1 values are also observed in lipid accumulation 
(Anderson-Fabry’s disease)(5), but in a patient with a known diagnosis of 
Friedreich’s ataxia, the coexistence of these rare conditions is unlikely.

CMR is a useful tool to investigate cardiac involvement in Friedreich ataxia. 
Further larger studies are needed to confirm these findings.
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a) Basal short axis cine; b) Native T1 mapping basal short axis; c) Post contrast T1 mapping basal short 
axis; d) Early gadolinium enhancement basal short axis; e) Basal short axis  LGE; f) Three-chamber LGE. 
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Supplementary	
  Figure	
  

	
  
	
  

	
  
	
  
	
  
a)	
  Basal	
  short	
  axis	
  cine	
  showing	
  septal	
  hypertrophy	
  (maximal	
  wall	
  thickness	
  of	
  
the	
   basal	
   anterior	
   septum	
   20	
  mm);	
   b)	
   Native	
   T1	
  mapping	
   values	
   in	
   the	
   basal	
  
short	
  axis;	
   c)	
  Post	
   contrast	
  T1	
  mapping	
  values	
   in	
   the	
  basal	
   short	
  axis;	
  d)	
  Early	
  
gadolinium	
   enhancement	
   basal	
   short	
   axis	
   showing	
   normal	
   gadolinium	
  kinetics	
  
and	
   no	
   hyperenhancement,	
   thus	
   excluding	
   cardiac	
   amyloidosis;	
   e)	
   Basal	
   short	
  
axis	
  showing	
  LGE	
  in	
  the	
  lateral	
  wall	
  (yellow	
  arrow);	
  f)	
  Three-­‐chamber	
  showing	
  
LGE	
  un	
  the	
  lateral	
  wall	
  (yellow	
  arrow).	
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