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ABSTRACT

Background: Myotonic dystrophy type 1 (DM1) is a monogenetic disease affecting many organs.
Gastrointestinal symptoms are prevalent and of considerable consequences for affected individuals.
The life expectancy is shortened and the objective of the study is to evaluate if gastrointestinal symptoms

can predict the outcome of the disease.

Method: Fifty-one patients with DM1 were interviewed regarding symptoms from the gastrointestinal
tract in the mid-1990s. Survival of all patients was evaluated in 2023 and the impact of symptoms on

survival was assessed.

Results: At the beginning of the study, the mean age was 35.9 years, (median 37.0, 9-63). At the end of
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the study 47 out of the 51 patients were deceased at a mean age of 53.7 years (median 55.7, 32.5-79.0).
Patients with the congenital form of DM1 (n = 6) died at an age of 46.0 years (median 45.2, 40.0-53.6). There
was no correlation between the gastrointestinal symptoms and survival.

Conclusion: Albeit prevalent and of considerable clinical consequence, gastrointestinal symptoms are not

correlated to survival in myotonic dystrophy type 1.

Introduction

Myotonic dystrophy type 1 (DM1) is an autosomal dominantly
inherited disease with highly variable penetrance. The prevalence is
estimated to be 12 in 100,000 individuals (1), but in Norrbotten,
the northernmost county of Sweden, the prevalence was
calculated to be at least 70/100,000 (2). This disease was described as
a separate disease entity during the last years of the 19th century
and it was called myotonia atrophica (3). Later the name
myotonic dystrophy was applied to the disease, but the discovery
of similar diseases with other genetical aberrations made it
necessary to further develop the terminology (4). The patients
described in this report were diagnosed as myotonic dystrophy
at the inclusion of the study but are now classified as DM1.

The life expectancy in DM1 has been reported to be
shortened (5-9). More than 50% of deaths are related to
progressive neuromuscular disease resulting in respiratory
failure. Cardiovascular disease is the second most common
cause of death (5, 8). Since gastrointestinal symptoms are
common among patients with DM1, i.e. swallowing difficulties
and coughing while eating, nausea, abdominal pain and anal
incontinence (10), it could be speculated that patients suffering
from these symptom could be at an increased risk of a premature
death due to both aspiration or impaired nutrition.

fCoauthor Anders Ekbom, MD, PhD, died July 29, 2024.

This study is based on a cohort of patients with DM1 from
northern Sweden who were studied in the mid-1990s with
special reference to gastrointestinal symptoms (10).

The aim of the study is to evaluate if a careful clinical
interview of gastrointestinal symptoms could predict a
shortened survival in patients suffering from DM1.

Patients and methods
Patients

Norrbotten is the northernmost county of Sweden, with 265,000
inhabitants when the study started. Early after the description
of the disease, it was reported that it could be found in Norrbotten
County (11).Fifty-one patientsunderwentabroadinterdisciplinary
team assessment and were interviewed specifically with respect
to gastrointestinal symptoms and classified according to their
functional capacity. Six individuals suffered from congenital DM1.
The diagnosis was based on clinical grounds and all had a positive
family history. The patients represent different severities of
disease: mild, with symptoms but no functional disturbances in
activities of daily life; moderate, with some functional disturbances
that, however, do not prevent the performance of normal daily
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activities and permit the patient to manage a light job; and severe,
with major functional disturbances that prevent the patient
from carrying out most normal daily activities (2). The study
started a few vyears after the genetic background for the
disease was described and only a few of the individuals were
investigated with respect to this finding (12).

Interdisciplinary team assessment

An interdisciplinary team was organised at the hospital in
Boden (13). All patients with DM1 residing in Norrbotten
County were invited to be assessed by the team. The team
comprised a neurologist, a cardiologist, a gastroenterologist,
a nurse (also team coordinator), an occupational therapist, a
physical therapist, and a social worker. The aim of the
interdisciplinary team assessment was to determine the
patients” functional capacity and identify any medical
problems. The actual assessment took place during 2 days,
where the patient met individually with each team member.
The teamthen mettogether with the patientand summarised
the assessment and formed a plan for the different
interventions. The intention with the different interventions,
tailored to eachindividual, was to reduce their self- perceived
disability and plan for the future. Each patient was then
offered individual follow-up according to the plan.

Interview of gastrointestinal symptoms

The patients’sex- and age-matched controls were interviewed
with a questionnaire covering symptoms from all parts of the
gastrointestinal tract. Respondents were asked whether
symptoms were lacking, occurred occasionally but not more
than once a week, more than once a week, or daily. A control
group of 40 subjects consisting mainly of healthy hospital
workers were interviewed with the same questionnaire. The
interviews were performed between 1992 and 1995.
Information regarding survival was obtained via the Swedish
Total Population Register (TPR) in 2023.

Statistics

All data analysis were performed using the software
STATISTICA (version 10; 2011; StatSoft Inc., Tulsa, OK; http://
www.statsoft.com). Non-parametric continuous variables are
presented as means and medians and were tested for
significance with the Mann-Whitney test whereas categorical
variables were tested with the y?-test. P < 0.05 was considered
significant. Survival was tested for by the Log-Rank test, after
stratifying for early onset and later, and the different
gastrointestinal symptomes.

Ethical considerations

The study was approved by the local Ethics Committee at
Uppsala University (diary number 2023-01411-01).

Results

The clinical description of patients and controls are presented in
Tables 1 and 2. Most prevalent symptoms in the patients in
comparison with the controls were dysphagia, coughing while
eating, vomiting, and abdominal pain (Table 3). Regarding
bowel habits, diarrhoea was particularly common and more
than half of the patients reported at least one episode of
pneumonia earlier in life. (Table 4).

Only four patients were still alive at this follow-up. The
median age at death was 55.7 years (range 32.5-79.0). Patients
with the congenital form of the disease died at a lower age
(45.2 years vs. 56.4, P =0.01), Figure 1. Survival evaluated with
the Log-Rank test demonstrated a significant difference in

Table 1. Clinical characteristics of patients with myotonic dystrophy type 1

Gender No Clinical form No Severity No
Male 26 Congenital 6 Mild 1
Female 25 Classical 45 Moderate 24
Severe 10
Missing 2
Total 51 51 51

Table 2. Body measurements and age at inclusion

Patients (n=51) Controls (n =40) P-value*
Length (m, Mn + sd) 1.66 + 0.09 1.73£0.11 0.002
Weight (kg, Mn + sd) 64.1+153 719+153 0.01
BMI (Mn + sd) 23.1+5.0 23.8+4.0 0.3
Age (Md, yrs), all 37.0 (9-63) 36.0 (11-53) 0.9
Age congenital MD1 215

*Mann-Whitney test.

Table 3. Gastrointestinal symptoms in 51 patients with myotonic dystrophy

Symptom present Symptom present more
than once a week

Patients Controls P  Patients Controls P-value*

(51) (40) (51) (40)

Dysphagia 23 6 0002 12 0 0.001
Coughing while eating 19 7 0.038 9 0 0.005
Choking 5 1 0.16 2 0 0.21
Need to clear throat 6 0 0.025 5 0 0.041
Heartburn 22 15 0.59 5 1 0.16
Regurgitation 10 8 0.92 3 0 0.12
Nausea 18 4 0.005 9 1 0.022
Vomiting 12 0 0.001 8 0 0.009
Early satiety 10 1 0.013 9 0 0.005
Abdominal pain 30 7 0.001 15 3 0.009
Anal incontinence 13 0 0.001 6 0 0.025
* x>-test.
Table 4. Bowel habits, pneumonia and urinary incontinence

Patients (n=51)  Controls (n = 40) P-value*
Constipation 7 0 0.02
Diarrhoea 16 3 0.005
Pneumonia 27 6 0.0002
Urinary 8 2 0.1

incontinence

*y2-test.


http://www.statsoft.com
http://www.statsoft.com

SURVIVAL IN MYOTONIC DYSTROPHYTYPE 1 3

O Complete + Censored

@urmsne@mmoend of

0,8t
0,7 t
06
05t
04t

03t

Qemmmm=t

0,2t

Cumulative Proportion Surviving

0,1t

25 30 35 40 45 50

55 60 65 70 75 80 85

Age, years

Figure 1. Survival of patients with myotonic dystrophy type 1.
Solid line = surviving patients with adult DM1
Dotted line = surviving patients with congenital DM1

survival, P = 0.04. None of the evaluated gastrointestinal
symptoms was associated with a reduced survival. Neither
could a history of a pneumonia predict survival (data not
shown).

Discussion

The main finding in this study is the prevalent occurrence of
gastrointestinal symptoms among patients with DM1, the
reduced life expectancy but the absence of any correlation
between these observations. The congenital form of the disease
has a shortened life expectancy compared to patients with a
later disease manifestation.

At the inclusion of the study, the median age of the patients
was 36.5 years and the median age at death 55.7 years. This
could be compared with the average Swedish population, which
demonstrates a residual life expectancy of approximately
50 years for individuals of 30 years of age (14).

In a 10-year study in a cohort of patients with DM1, 20% of
the patients died during the observation time, and the
predominant reason was respiratory problems (7). The mean
age at death was 53.2 years, range 24-81. None of the patients
with congenital DM1 died during the observation. The
congenital form of the disease was studied in 115 patients born
between 1940 and 1989 (9). In this study, 25% of the patients
died within 18 months, mainly in the neonatal period, as a result
of respiratory complications. Half of the individuals survived to
their mid-thirties but then died before reaching 41. A later study
where all patients were analysed genetically, demonstrated an
inverse relationship between survival and the length of the CTG
repeat (5). The median survival in this study was 55 years and

more than 50% of the deaths were related to progressive
neuromuscular disease resulting in respiratory failure. Similar
findings were reported from an Italian single centre study with
worse outcome in patients with longer CTG expansion (8). The
mortality in the study was however low (12.1%), probably
because of a short observation time.

A scoring system to predict survival in DM1 has been
developed (15). A derivation cohort of 1,066 patients with a
mean age of 39.3 years was studied and extracted variables
were evaluated in a validation cohort of 230 patients with a
mean age of 41.9 years. The most important variable was age
above 45 years HR 6.82 (4.20-11.1), but additional information
was added if the vital capacity was <60% of predicted value
with a of HR 2.32 (1.63-3.30) and a need for walking support,
HR 1.88 (1.27-2.79). Other factors had less impact on survival.
Dysphagia was included in the scoring system but had no
effect on the score.

Although gastrointestinal symptoms are common and of
considerable importance for the well-being of these patients
(10), we could not demonstrate any impact on survival for any of
the studied symptoms. A possible explanation could be that
respiratory failure evolves independent of gastrointestinal
symptoms and that a lethal cardiac arrhythmia can affect an
otherwise rather healthy individual.

Strengths and limitations

The strength of this study is the careful description of
gastrointestinal symptoms in a cohort of patients suffering
from DM1, which has been followed for more than 25 years,
where all except four have reached the targeted endpoint.
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The use of the Swedish Total Population Register as a method
of evaluation leads to a 100% coverage of survival.

The study is limited by an absence of genetical information
and causes of death for the individuals studied. The relatively
small study group results in a potential for a type Il error.
The control group is probably healthier than the general
population.

Conclusion

DM1 is a systemic disease with many organ manifestations,
among whom gastrointestinal symptoms are common. The
life expectancy is shortened, but gastrointestinal symptoms
do not predict survival.

Acknowledgement

The authors would like to acknowledge Jan Lexell, who
has contributed with description of the interdisciplinary
rehabilitation team.

Authors’ contributions

AR: study conception, data collection, statistical analyses,
draft writing. AE: Interpretation of the data, critical revision.
Both authors finalised and approved the manuscript before
submission.

Funding

Funding was obtained from Uppsala University Hospital
Research Foundation, Sweden.

Conflicts of interest

None of the authors has any conflict of interest to disclose.

Data availability statement

The data that support the findings of this study are available
on request from the corresponding author. The data are not
publicly available due to privacy or ethical restrictions.

ORCID

Anders Ronnblom
Anders Ekbom

https://orcid.org/0000-0003-1253-2074
https://orcid.org/0000-0001-6674-5003

References

1.

10.

11.

12.

13.

Harper PS. Myotonic dystrophy. Myotonic dystrophy. 3rd ed. London:
Saunders; 2001.

Olofsson BO, Forsberg H, Andersson S, Bjerle P, Henriksson A, Wedin
I. Electrocardiographic findings in myotonic dystrophy. Br Heart J.
1988;59:47-52. doi: 10.1136/hrt.59.1.47

Rossolimo G. De la myotonie atrophique. Nouv Iconog Salpetriére.
1902;15:63-77.

New nomenclature and DNA testing guidelines for myotonic dystrophy
type 1 (DM1). The International Myotonic Dystrophy Consortium
(IDMC). Neurology. 2000;54:1218-21. doi: 10.1212/WNL.54.6.1218
Groh WJ, Groh MR, Shen C, Monckton DG, Bodkin CL, Pascuzzi RM.
Survival and CTG repeat expansion in adults with myotonic dystrophy
type 1. Muscle Nerve. 2011;43:648-51. doi: 10.1002/mus.21934

Hamel JI, McDermott MP, Hilbert JE, Martens WB, Luebbe E, Tawil R, et al.
Milestones of progression in myotonic dystrophy type 1 and type 2.
Muscle Nerve. 2022;66:508-12. doi: 10.1002/mus.27674

Mathieu J, Allard P, Potvin L, Prevost C, Begin P. A 10-year study of
mortality in a cohort of patients with myotonic dystrophy. Neurology.
1999;52:1658-62. doi: 10.1212/WNL.52.8.1658

Mazzoli M, Ariatti A, Garuti GC, Agnoletto V, Genovese M, Gozzi M, et al.
Predictors of prognosis in type 1 myotonic dystrophy (DM1): longitudi-
nal 18-years experience from a single center. Acta Myol. 2020;39:109-20.
Reardon W, Newcombe R, Fenton |, Sibert J, Harper PS. The natural his-
tory of congenital myotonic dystrophy: mortality and long term clinical
aspects. Arch Dis Child. 1993;68:177-81. doi: 10.1136/adc.68.2.177
Ronnblom A, Forsberg H, Danielsson A. Gastrointestinal symptoms
in myotonic dystrophy. Scand J Gastroenterol. 1996;31:654-7. doi:
10.3109/00365529609009145

Herner, B. A family with dystrophia myotonica. Acta Med Scand.
1940;CV:17-42. doi: 10.1111/j.0954-6820.1940.tb 16079.x

Harley HG, Brook JD, Rundle SA, Crow S, Reardon W, Buckler AJ, et al.
Expansion of an unstable DNA region and phenotypic variation in
myotonic dystrophy. Nature. 1992;355:545-6. doi: 10.1038/355545a0
Lexell J, Forsberg H, Krylborg E, Wallmark |, Andersson S, Engstrom M, et al.
[Rehabilitation in dystrophia myotonica. A successful experiment with an
interdisciplinary team in Norrbotten]. Lakartidningen. 1999;96:4337-40.
SCB/Statistics Sweden. Stockholm Available from: https://www.scb.se/con-
tentassets/005dd496170944a3a21d565501569b5d/be0701_2015a01_br_
be51br1602.pdf

15. Wahbi K, Porcher R, Laforet P, Fayssoil A, Becane HM, Lazarus A, et al.

Development and validation of a new scoring system to predict sur-
vival in patients with myotonic dystrophy type 1. JAMA Neurol. 2018;75:
573-81.doi: 10.1001/jamaneurol.2017.4778


https://orcid.org/0000-0003-1253-2074
https://orcid.org/0000-0003-1253-2074
https://orcid.org/0000-0001-6674-5003
https://orcid.org/0000-0001-6674-5003
https://doi.org/10.1136/hrt.59.1.47
https://doi.org/10.1212/WNL.54.6.1218
https://doi.org/10.1002/mus.21934
https://doi.org/10.1002/mus.27674
https://doi.org/10.1212/WNL.52.8.1658
https://doi.org/10.1136/adc.68.2.177
https://doi.org/10.3109/00365529609009145
https://doi.org/10.1111/j.0954-6820.1940.tb16079.x
https://doi.org/10.1038/355545a0
https://www.scb.se/contentassets/005dd496170944a3a21​d565501569b5d/be0701_2015a01_br_be51br1602.pdf
https://www.scb.se/contentassets/005dd496170944a3a21​d565501569b5d/be0701_2015a01_br_be51br1602.pdf
https://www.scb.se/contentassets/005dd496170944a3a21​d565501569b5d/be0701_2015a01_br_be51br1602.pdf
https://doi.org/10.1001/jamaneurol.2017.4778

