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Overview
Due to the multisystemic nature of this disease, the studies and rigorous evidence needed to drive the 
creation of an evidence-based guideline for the clinical care of myotonic dystrophy patients are not 
currently available for all affected body systems and symptoms. In order to improve and standardize 
care for this disorder now, 10 leading myotonic dystrophy (DM1) cardiologists in Western Europe, the 
UK, Canada, Japan and the US joined together to create the Consensus-based Care Recommendations 
for Cardiologists Treating Adults with Myotonic Dystrophy Type 1. The project was organized and 
supported by Myotonic Dystrophy Foundation (MDF).

A complete list of authors and an overview of the process is available in Addendum 1. A complete 
reading list for each of the study area sections is available in Addendum 2.

An Update Policy has been adopted for this document and will direct a systematic review of literature 
and appropriate follow up every three years. MDF staff will provide logistical and staff support for the 
update process.

Background
Preventing sudden cardiac death is of high priority in the care of patients with myotonic dystrophy 
type 1 (DM1). Such deaths in DM1 are mostly attributable to bradyarrhythmias, but may be 
occasionally due to tachyarrhythmias like ventricular fibrillation/tachycardia. Cardiac dysrhythmia, 
particularly heart block, is the second leading cause of death in DM1, after respiratory failure.

The impact of DM1 on the heart is mainly on the cardiac conduction system. The conduction defects 
are progressive over time and may lead to severe bradycardia or even asystole. Patients with severe 
conduction abnormalities may present with syncope or presyncope. However, patients with milder 
conduction impairment, but at risk for imminent progression to a life-threatening defect, may be 
asymptomatic if the block does not cause significant hemodynamic changes. Therefore, conduction 
delays at the atrioventricular (AV) node, the His bundle and the ventricle need careful assessment and 
potential intervention. Progressive changes in conduction intervals (PR interval or QRS duration) on 
the ECG should be considered as important harbingers of high degree AV block in DM1 patients. 

Atrial tachycardias are relatively common, and the risk of ventricular tachycardia is further increased 
in the setting of a cardiomyopathy. The most common type of arrhythmia in patients with DM1 
is atrial fibrillation/flutter, which poses increased risk for stroke and peripheral emboli. Various 
tachyarrhythmias and bradyarrhythmias may cause palpitations, fatigue, chest pressure or pain, 
dyspnea, syncope, presyncope, lightheadedness or dizziness.

LV structural and functional abnormalities can be observed in up to 40% of patients. However, 
symptomatic heart failure is not as readily discernable in patients with neuromuscular disease and 
limited mobility, such as those with DM1.

Hypotension is often found in patients with DM1; although it has been attributed to autonomic 
dysfunction, the exact mechanism remains unknown.

Myotonic Dystrophy Foundation
663 Thirteenth Street, Suite 100, Oakland, California 94612
415.800,7777  |   info@myotonic.org   |   www.myotonic.org



2 Consensus-based Care Recommendations for Cardiologists Treating Adults 
with Myotonic Dystrophy Type 1

Recommendations
1. Baseline 12-lead ECG should be performed in all patients upon confirmation of DM1 diagnosis and 

annually thereafter if asymptomatic

2. Cardiac imaging should be performed in every DM1 patient at baseline and every one to five years 
thereafter, if the initial imaging study is normal. If the baseline study is abnormal, then imaging 
can be done more frequently and should accompany a change in status or to monitor medical and/
or arrhythmia management. The preferred imaging modalities for DM1 are 2-D echocardiography 
with strain rate imaging and Cardiac MRI, and Echocardiogram and Cardiac MRI, both of which 
are acceptable options for screening patients. Choosing which modality to use should be based on 
local expertise and accessibility. The risk of a cardiomyopathy being present in DM1 is enhanced in 
one of the following observations: 

a. Abnormal electrocardiogram including (but not limited to) PR interval >200 ms, QRS > 120 ms 
(including right or left bundle branch block), presence of fascicular block, 2nd or 3rd degree AV 
block, atrial fibrillation or flutter, or development of ventricular arrhythmias 

b. Symptoms suggestive of heart failure (i.e. dyspnea, edema) or arrhythmias (palpitations, 
syncope)

c. Consideration may be given to performing more frequent cardiac imaging in the absence of 
the above findings in those with a combination of the following: significantly increased CTG 
repeat length in DM1 (i.e. in excess of 500 – 1000 repeats), and age >40 years

3. Ambulatory monitoring may be utilized to detect ambient or asymptomatic arrhythmias including 
advanced (nocturnal) AV block and non-sustained ventricular arrhythmias. Such monitoring should 
be considered in patients with the aforementioned baseline ECG abnormalities or in those with 
symptoms suggestive of arrhythmias (see point 5 below)

4. Because of the possibility of sudden death in DM1, invasive electrophysiology (EP) testing should 
be considered if non-invasive testing indicates elevated risk for serious conduction block or 
arrhythmias. EP testing should be directed at evaluation for distal conduction impairment (His-
Purkinje disease) and inducibility for ventricular arrhythmias, particularly bundle branch reentrant 
ventricular tachycardia

5. Syncope, presyncope, dizziness or lightheadedness should be considered as potential cardiogenic 
symptoms in patients with DM1 and prompt an evaluation for tachy- or brady-, arrhythmias and 
cardiomyopathy

6. Patients and family members should be educated that symptoms such as palpitations, syncope or 
near-syncope require prompt attention

7. Pharmacologic treatment can be cautiously used to control atrial fibrillation in DM1. Mexiletine, a 
class 1B anti-arrhythmic with pro-arrhythmic effects, is used to treat myotonia and may provide 
modest relief from atrial fibrillation. However, the use of any anti-arrhythmic medications/
treatments in DM1 requires prior evaluation for underlying structural or functional abnormalities 
that may complicate its use. Additionally, monitoring during drug initiation is warranted. At a 
minimum, anti-arrhythmic agents should be used with caution in particular in any patient with 
conduction system disease and cardiomyopathy in the absence of a pacemaker or ICD
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8. Anti-myotonic medications, stimulants and general anesthetics should be used with caution, as 
these can elevate the risk of cardiorespiratory complications and malignant hyperthermia. Patients 
should be evaluated preoperatively and cared for by anesthesiologists familiar with DM1. See 
https://myotonic.org/toolkits-publications

9. Management of hypotension is required only if it becomes symptomatic

10. DM1 patients with a reduced ejection fraction (EF < 40%) should be managed using the updated 
ACC (American College of Cardiology)/AHA (American Heart Association)/HFSA (Heart Failure 
Society of America) or ESC (European Society of Cardiology) 1, 2 Guidelines for the treatment 
of heart failure with a reduced ejection fraction. It is reasonable to treat DM1 patients with LVEF 
<50% similarly, given the known progression of cardiomyopathy in DM1. Guidelines for the 
treatment of heart failure with reduced ejection fraction serve as a general approach for managing 
these patients. Recognizing that DM1 patients are prone to the development of hypotension and 
hyperkalemia, it may be necessary to individualize the management of symptomatic heart failure 
in DM1 patients

11. Beta-adrenergic blockers, ACE-I, or ARBs may be considered in DM1 patients with LV structural/
function abnormalities including left atrial dilatation, left ventricular dilatation, mild LV dysfunction 
(EF 40-50%), and regional wall motion abnormalities not attributable to non-DM1 conditions (i.e. 
coronary artery disease, hypertensive heart disease)

12. A primary or secondary prevention pacemaker or ICD is reasonable based on the ACC/AHA/HRS 
(Heart Rhythm Society) Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. A 
primary prevention pacemaker or ICD in a DM1 patient found to be at high risk of cardiac arrest or 
sudden cardiac death from abnormalities detected via noninvasive or invasive cardiac testing may 
be considered without a guideline. Patient and family preference with careful informed consent 
and the assessment of other risk factors affecting morbidity and mortality should be considered in 
the decision to implant a pacemaker or ICD

13. Cardiac resynchronization therapy may be offered to DM1 patients with LVEF ≤0.35, NYHA 
functional class III (or ambulatory class IV) symptoms, normal sinus rhythm, and intraventricular 
conduction delay (QRS duration >150 msec with LBBB pattern) while on optimal guideline-directed 
medical therapy

14. Coronary artery disease can develop in DM1 patients, and exercise stress testing may not be 
possible with concomitant neuromuscular involvement. Statins can be used in DM1

15. Multidisciplinary management is needed for DM1 patients including neurology, pulmonology and 
anesthesiology physicians with expertise in DM1 when considering cardiovascular therapeutics, 
particularly invasive procedures that require sedation/anesthesia

http://www.myotonic.org/mdf-releases-updated-anesthesia-guidelines
http://myotonic.org/clinical-resources
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Addendum 1:

Project Overview and List of Authors

The Consensus-based Care Recommendations for Cardiologists Treating Adults with Myotonic 
Dystrophy Type 1 was created by a group of 10 international clinicians experienced in the care and 
treatment of adults living with myotonic dystrophy type 1. They included:

Deepak Bhakta, M.D., Indiana University School of Medicine
Denis Duboc, M.D., Hopital Cochin, Universite Paris Descartes
William J. Groh, M.D., MPH, Medical University of South Carolina
Hideki Itoh, M.D., Ph.D., Shiga University of Medical Science
Pradeep P.A. Mammen, M.D., University of Texas Southwestern Medical Center
Douglas L. Mann, M.D., Washington University in St. Louis
Elizabeth M McNally, M.D., Ph.D., Northwestern University Feinberg School of Medicine
Saman Nazarian, M.D., Ph.D., University of Pennsylvania
Takuhisa Tamura, M.D., National Hospital Organization Higashisaitama National Hospital
Gordon Tomaselli, M.D., Albert Einstein College of Medicine

MDF designed and initiated the consensus-based process and provided project management and 
document preparation services. MDF team members included Paul Formaker, Leah Hellerstein and 
Molly White.



Myotonic Dystrophy Foundation
www.myotonic.org

5

Addendum 2:

Reading List

1. Freyermuth F, Rau F, Kokunai Y, Linke T, Sellier C, Nakamori M, et al. Splicing misregulation of 
SCN5A contributes to cardiac conduction delay and heart arrhythmia in myotonic dystrophy. Nat 
Commun. 2016; 7: 11067. 

2. Wahbi K, Meune C, Porcher R, Bécane HM, Lazarus A, Duboc D, et al. Electrophysiological study 
with prophylactic pacing and survival in adults with myotonic dystrophy and conduction system 
disease. JAMA. 2012 Mar 28;307(12):1292-301.

3. Lazarus A, Varin J, Babuty D, Anselme F, Coste J, Duboc D. Long-term follow-up of arrhythmias in 
patients with myotonic dystrophy treated by pacing: a multicenter diagnostic pacemaker study. J 
Am Coll Cardiol. 2002 Nov 6;40(9):1645-52.

4. Groh WJ, Groh MR, Saha C, Kincaid JC, Simmons Z, Ciafaloni E, et al. Electrocardiographic 
abnormalities and sudden death in myotonic dystrophy type 1. N Engl J Med. 2008 Jun 
19;358(25):2688-97

5. Bhakta D, Groh MR, Shen C, Pascuzzi RM, Groh WJ. Increased mortality with left ventricular 
systolic dysfunction and heart failure in adults with myotonic dystrophy type 1. Am Heart J. 2010 
Dec;160(6):1137-41, 1141.

6. Groh WJ. Mexiletine is an effective antimyotonia treatment in myotonic dystrophy type 1. 
Neurology. 2011 Jan 25;76(4):409; author reply 409. 

7. Petri H, Vissing J, Witting N, Bundgaard H, Køber L. Cardiac manifestations of myotonic dystrophy 
type 1. Int J Cardiol. 2012;160:82-88.

8. Otten RF, Scherschel JA, Lopshire JC, Bhakta D, Pascuzzi RM, Groh WJ. Arrhythmia exacerbation 
after sodium channel blockade in myotonic dystrophy type 1. Muscle Nerve. 2009 Nov;40(5):901-2.

9. Lazarus A, Varin J, Ounnoughene Z, Radvanyi H, Junien C, Duboc D, et al. Relationships among 
electrophysiological findings and clinical status, heart function, and extent of DNA mutation in 
myotonic dystrophy. Circulation. 1999 Mar 2;99(8):1041-6.

10. Bassez G, Lazarus A, Desguerre I, Varin J, Laforêt P, Duboc D, et al. Severe cardiac arrhythmias in 
young patients with myotonic dystrophy type 1. Neurology. 2004 Nov 23;63(10):1939-41. Review.

11. Wahbi K, Algalarrondo V, Bécane HM, Fressart V, Beldjord C, Duboc D, et al. Brugada syndrome and 
abnormal splicing of SCN5A in myotonic dystrophy type 1. Arch Cardiovasc Dis. 2013;106:635-643.

12. Lazarus A, Varin J, Jauvert G, Alonso C, Duboc D. Relationship between cardiac arrhythmias and 
sleep apnea in permanently paced patients with type I myotonic dystrophy. Neuromuscul Disord. 
2007 May;17(5):392-9.

13. Hermans et al J. Cardivass Magnetic Resonance 2102; 14:48

14. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Jr., Colvin MM, et al. 2017 ACC/AHA/HFSA 
Focused Update of the 2013 ACCF/AHA Guideline for the Management of Heart Failure: A Report 
of the American College of Cardiology/American Heart Association Task Force on Clinical Practice 
Guidelines and the Heart Failure Society of America. Circulation. 2017.

15. Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats AJ, et al. 2016 ESC Guidelines for 
the diagnosis and treatment of acute and chronic heart failure: The Task Force for the diagnosis and 
treatment of acute and chronic heart failure of the European Society of Cardiology (ESC)Developed 
with the special contribution of the Heart Failure Association (HFA) of the ESC. Eur Heart J. 
2016;18:991-975.

http://www.myotonic.org/mdf-releases-updated-anesthesia-guidelines


6 Consensus-based Care Recommendations for Cardiologists Treating Adults 
with Myotonic Dystrophy Type 1

16. Epstein AE, DiMarco JP, Ellenbogen KA, et al.: 2012 ACCF/AHA/HRS focused update incorporated 
into the ACCF/AHA/HRS 2008 guidelines for device-based therapy of cardiac rhythm 
abnormalities. Circulation 127:e283, 2013.

17. Chong-Nguyen C, et al.: Association between Mutation Size and Cardiac Involvement in 
Myotonic Dystrophy Type 1. Circulation: Cardiovascular Genetics. 2017;10: e001526, 



663 Thirteenth Street, Suite 100, Oakland, California 94612
415.800.7777   |   info@myotonic.org   |   www.myotonic.org

The mission of the Myotonic Dystrophy Foundation is to enhance 
the quality of life of people living with myotonic dystrophy and 

accelerate research focused on treatments and a cure.

mailto:info@myotonic.org
http://www.myotonic.org

