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Introduction

Myotonic dystrophy is the most common inheritable neuro-
muscular disorder in adults. It is inherited as an autosomal 
dominant condition and its clinical features include progres-
sive muscular weakness, myotonia (especially, failure of mus-
cular relaxation after contraction), cataracts, and endocrine 
abnormalities [1].

Myotonic dystrophy 1 is caused by an expansion of cytosine-
thymine-guanine (CTG) trinucleotide repeats in the myotonic 
dystrophy protein kinase (DMPK) gene locus at 19q13.3 [2]. 
The expansion is observed in parent-to-child transmission, 
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especially with a history of infertility, requires differential diagnosis of congenital myotonic dystrophy.
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which is called anticipation. The anticipation is more frequent 
and critical when inheritance occurs from the mother rather 
than the father [3]. Moreover, the size of abnormal CTG repeats 
correlates with time of onset and severity of symptoms [4].

Congenital myotonic dystrophy is the most severe form 
of myotonic dystrophy presenting as generalized hypotonia, 
respiratory failure, and neonatal or infantile death in most 
severe cases. Clinical features of affected infants are a “fish-
shaped mouth” resulting from weakness of facial muscles, 
weak cry, and poor sucking. Mortality from respiratory failure 
is rather high, and most of the affected neonates need to be 
treated in an intensive care unit after birth [5,6]. Women at 
reproductive age who are mildly affected by myotonic dys-
trophy 1 may be symptom-free, but are at a risk of passing 
the abnormal CTG repeats with expansion to their offspring, 
resulting in a severe myopathic condition of the neonates. 
When marked exacerbation of muscle weakness happens 
during pregnancy, the pregnancy is more likely to result in 
complications like fetal or neonatal loss, premature delivery, 
and labor abnormalities [7].

The prevalence of myotonic dystrophy has been considered 
to be 1:8,000 among Western Europeans, based on the clinical 
picture; however, after identification of the distinct genetic mu-
tation, it is presumed to vary among different populations. The 
estimated prevalence in some areas of Japan is approximately 
1:20,000 and in Iceland, approximately 1:10,000, while higher 
prevalence has been shown in northern Sweden, Quebec in 
Canada, and the Basque region of Spain [5,8,9]. Recently, it 
was reported in Korea that the frequency of pre-mutation car-
riers and the prevalence of myotonic dystrophy 1 among wom-
en at reproductive age were 1/415 and 1/1,245, respectively 
[10]. Although these domestic results suggest that there is a 
possibility of myotonic dystrophy 1 being more common in Ko-
rea than expected, most obstetricians are not acquainted with 
clinical manifestations of pregnancies in patients with myotonic 
dystrophy 1. With this background, we aimed to define the 
clinical characteristics of pregnancies complicated by congenital 
myotonic dystrophy diagnosed in our institution and to discuss 
the clinical picture suggestive for this disease entity.

Materials and methods

1. Information of clinical characteristics
This is a retrospective review of all newborns diagnosed with 

congenital myotonic dystrophy in our institution, and their 
mothers, between July 2004 and May 2014. We obtained 
available medical records including maternal history of infertil-
ity and standard obstetric data, with details about maternal 
age, parity, gestational age at birth, mode of delivery, and the 
indications for cesarean section. Prenatal ultrasonographic 
findings were reviewed in all available cases and, in case of 
polyhydramnios, we investigated the onset of polyhydram-
nios, maximum amniotic fluid index, and the presence of 
other anatomical abnormalities or maternal diabetes mellitus 
that could cause polyhydramnios. Data on neonatal outcomes 
such as Apgar score, neonatal intensive care unit (NICU) ad-
mission, the cause of NICU admission, the length of NICU 
stay, the need for ventilator care, and infant death were also 
collected. Besides, the results from DMPK gene mutation test 
with the number of CTG repeat expansion from mothers and 
neonates were assessed, as well.

2. DMPK gene mutation test
The CTG trinucleotide repeat expansion in the DMPK gene 
was tested by conventional fluorescence polymerase chain 
reaction and Southern blotting according to the technical 
standards and guidelines for myotonic dystrophy 1 testing 
[2,11,12].

3. Ethics statement
This study was approved by institutional review board ap-
proval from Samsung Medical Center, the Sungkyunkwan 
University School of Medicine, South Korea (SMC 2016-02-
099). 

Results

During the study period, there were 11 cases affected by con-
genital myotonic dystrophy, which consisted of 6 inborn and 
5 outborn neonates. Based on the number of total births in 
our institution during that period, the prevalence of congeni-
tal myotonic dystrophy was roughly presumed to be 1:3,263 
(6:19,579). 

We summarized clinical characteristics of pregnancies com-
plicated by congenital myotonic dystrophy (Table 1). Of note, 
none of the mothers in our study population were aware of 
their own myotonic dystrophy traits before their pregnancies. 
Although 2 mothers had mild symptoms before getting preg-
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nant, such as foot drop and grip myotonia, and one of them 
had a familial history of myotonic dystrophy, the definite diag-
nosis of myotonic dystrophy was not made before pregnancy. 
Considering grip myotonia is one of important symptom 
which enables clinicians to make diagnosis for myotonic dys-
trophy of mother, according to our data, there was one moth-
er who presented the symptom. This result does not suggest 
that grip myotonia is an inconsequential symptom, but the 
perspective that this is retrospective study depending on 
past medical records so that there were insufficient data for 
symptoms of mothers is required. Two mothers experienced 
the loss of their child earlier, one from generalized hypotonia 
40 days after birth and the other from a respiratory problem 
immediately after birth; however, the definite cause of these 
neonatal compromises remained undiagnosed. Interestingly, 
women getting pregnant through assisted reproductive tech-
nology (ART) due to infertility accounted for 57.1% (4 of 7) 
of the total number of cases. The median maternal age at the 
time of delivery was 32 years (range, 29 to 40 years). Median 
gestational age at delivery was 35+6 weeks (range, 29+1 to 
38+5 weeks), with the preterm delivery rate of 54.5% (6/11). 
The median neonatal birth weight was 2,850 g (range, 1,380 
to 3,600 g).

Regarding prenatal ultrasonographic findings, severe poly-
hydramnios was the most distinguishing manifestation, dem-
onstrated in 66.7% (4/6) of cases with a median amniotic 
fluid index of 43 (range, 37 to 66). The median gestational 
age when polyhydramnios was first detected was 30+6 
weeks (range, 30+0 to 32+5 weeks). In 37.5% (3/8) of cases, 
a notably decreased fetal movement was observed during 
prenatal ultrasound examination. As no associated anoma-
lies explaining the increased amniotic fluid were found, the 
causes of polyhydramnios were considered as “idiopathic.”

All neonates were born by cesarean section because of 
reasons such as previous cesarean section (4/9), previous 
myomectomy (1/9), fetal breech presentation (1/9), placenta 
previa (1/9), fetal hydrops (1/9), and others (1/9). The propor-
tion of 1-minute Apgar score under 4 was 44.4% (4/9) and 
that of 5-minute Apgar score under 7 was 66.7% (6/9), indi-
cating the worsening of neonatal condition after birth. Most 
of the newborns were admitted to the NICU, (9/10) immedi-
ately after birth, because of respiratory problems, weak initial 
crying with cyanosis, or generalized hypotonia. The median 
hospital stay in the NICU was 37 days (range, 5 to 397 days), 
and there was 1 infant death on the 45th day after birth. This Ta
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case was complicated by fetal hydrops with intrauterine on-
set. Therefore, the mortality of congenital myotonic dystrophy 
diagnosed in our institution was approximately 9% (1/11).

Since most neonates in this study admitted NICU immedi-
ately after birth with symptoms of generalized hypotonia or 
respiratory suppression, based on these neonatal symptoms 
or familial history, some workups under suspicions such as 
congenital myotonic dystrophy, Prader-Willi syndrome were 
underwent. The DMPK gene mutation test was carried out 
within 1 month after birth in six of them and 1 year after 
birth in four of them. According to the records, there was 
tendency that hypotonic symptoms were more severe the test 
was taken earlier. The test was checked for all eleven neo-
nates which results showed abnormal expansion of CTG re-
peats on their each gene by comparison with 5 to 37 repeats 
in normal. The genotype-phenotype correlation of myotonic 
dystrophy 1 is widely known, on the specifics, the patient 
with higher numbers of CTG repeats shows more severe or 
earlier onset of clinical symptoms. Our results seem to match 
with this correlation, the one who expired after 45 days had 
the highest CTG repeat number which was 2,000. Also, while 
the median number of CTG repeats in the mothers was 400 
(range, 166 to 1,000), that in the neonates was 1,300 (range, 
700 to 2,000), which shows inheritance with anticipation and 
explains the difference between the severity of clinical symp-
toms in mothers and neonates. 

Discussion

Through this study, we provide useful clinical information 
about pregnancies complicated by congenital myotonic dys-
trophy, which is a rare, but clinically serious disease entity 
for both obstetricians and pediatricians. Our data showed 
that severe polyhydramnios and decreased fetal movement 
were distinct characteristics of pregnancies complicated by 
congenital myotonic dystrophy. In detail, severe idiopathic 
polyhydramnios was presented in 66.7% of the cases, with 
median amniotic fluid index of 43 and median detection time 
at approximately 30 weeks of gestation. These results are 
similar to those of other studies stating that 77% to 78% of 
polyhydramnios cases during late 2nd and early 3rd trimester 
were observed in pregnancies affected by congenital myo-
tonic dystrophy [13,14]. Polyhydramnios in affected pregnan-
cies is considered a consequence of decreased or absent fetal 

swallowing [15]. Decreased fetal movements as a result of 
reduced muscle tone and polyhydramnios were also notable 
findings in our study, accounting for 37.5%. Several stud-
ies have described that talipes and ventriculomegaly were 
common findings in affected fetuses [13,14], but were not 
evident in our study. Like the 9% mortality rate of congenital 
myotonic dystrophy observed in our study, congenital myo-
tonic dystrophy is associated with high perinatal morbidity 
and mortality because of severe respiratory failure. Therefore, 
most of the affected neonates need immediate transfer to 
the intensive care unit after birth, including ventilator-assisted 
respiration.

As previously stated, accurate diagnosis for myotonic dys-
trophy 1 has become possible nowadays with the DMPK gene 
mutation test, and the reported prevalence varies in different 
areas and ethnicities, ranging from 0.5 to 18.1 per 100,000 
[16]. Based on our study, the crude prevalence of congenital 
myotonic dystrophy was calculated as 1:3,263, which is quite 
higher than the prevalence reported by other investigators 
(1:8,000) [10]. We should be aware that our study popula-
tion may include a relatively larger proportion of high-risk 
pregnant women, characteristic of a tertiary hospital referral. 
However, given the recent study reporting that the frequency 
of DMPK mutation carriers among Korean women at child-
bearing age was 1:415 and estimated prevalence of myotonic 
dystrophy was 1:1,245, the prevalence of congenital myo-
tonic dystrophy (1:3,263) may be accurate. Rather, it should 
be considered that the prevalence of myotonic dystrophy in 
Korea is underestimated, especially when neonates or infants 
having a respiratory problem with an unknown cause are left 
with incomplete diagnosis because of insufficient evaluations.

The association between subfertility in men and myotonic 
dystrophy is an established phenomenon in the reproduc-
tion field [17]. However, there are conflicting data about the 
effect of myotonic dystrophy on female fertility. Recently, a 
study reported diminished ovarian function and less favorable 
response to in vitro fertilization-preimplantation genetic diag-
nosis in women with myotonic dystrophy [18]. It was also no-
ticed recently that the development of ART helps women with 
myotonic dystrophy traits to conceive more easily and with 
better a success rate [19]. Consequently, these women with 
DMPK gene mutation can bear offspring affected by con-
genital myotonic dystrophy even without being themselves 
diagnosed with this disease. In this context, our data showed 
that none of the mothers whose babies were diagnosed with 
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congenital myotonic dystrophy were aware of their own myo-
tonic dystrophy traits before their pregnancies.

Since prenatal genetic diagnosis of congenital myotonic 
dystrophy is available through chorionic villi sampling or am-
niocentesis these days, appropriate awareness is important for 
clinicians. Based on our data, undiagnosed pregnant women 
may have prior history of subfertility or infertility, familial his-
tory of myotonic dystrophy, prior miscarriage, or loss of a 
child. If clinicians suspect myotonic dystrophy 1 in an undi-
agnosed women presenting with these details in her history, 
accurate diagnosis can be made before pregnancy and proper 
genetic counseling can be provided, especially before ART. 
Even when these histories or symptoms are absent, idiopathic 
severe polyhydramnios and reduced fetal movement during 
prenatal ultrasonographic examination, especially in the third 
trimester, can be critical keys to suspect or diagnose congeni-
tal myotonic dystrophy. 

Pregnancies affected by congenital myotonic dystrophy tend 
to have preterm labor, as is the case with severe polyhydram-
nios. In our study, the preterm delivery rate was 54.5%, and 
most of these deliveries were complicated by preterm labor or 
preterm premature rupture membranes. It is noteworthy that 
in such a situation, clinicians should be cautious about the use 
of tocolytics. Ritodrine, a widely used tocolytic, may worsen 
or precipitate myotonia in pregnant women with myotonic 
dystrophy. Ritodrine can also provoke myotonic dystrophic 
symptoms in asymptomatic pregnant women [20]. Another 
study reported that even oral ritodrine for tocolysis in a preg-
nant patient caused rhabdomyolysis, which is an extremely 
rare disease during pregnancy. In that particular case, the pa-
tient improved gradually after immediately stopping ritodrine 
[21]. In addition, it was recently reported that infusion with 
MgSO4 in a pregnant patient could result in maternal respira-
tory compromise, and the patient recovered after discontinu-
ation of this treatment [22].

Although congenital myotonic dystrophy is the most severe 
form of myotonic dystrophy, clinicians have difficulties in sus-
pecting this disease when neonates present with hypotonia 
after birth. Manifestations of symptoms in neonates affected 
by congenital myotonic dystrophy include muscle hypotonia, 
weak crying, poor sucking, and cyanosis or respiratory failure. 
Hypotonia is a common cause for neonatal admission to the 
intensive unit care, but identifying the reason can be chal-
lenging. The differential diagnosis for neonatal hypotonia en-
compasses primary muscular dystrophies, numerous chromo-

somal abnormalities, neuropathies, and metabolic disorders 
[23]. This is another reason that underlines the importance of 
mother’s obstetric data including prenatal ultrasonographic 
findings, previous obstetric event, prior history of infertility, or 
familial history of any genetic disorder for an accurate diagno-
sis. We conclude that the clinical characteristics of pregnan-
cies complicated by congenital myotonic dystrophy presented 
in this study could be helpful in the differential diagnosis of 
neonatal hypotonia. 

In summary, concerning the possibility of underestimated 
prevalence of myotonic dystrophy in Korea, clinicians should 
consider congenital myotonic dystrophy as a diagnosis when 
idiopathic severe polyhydramnios and/or decreased fetal 
movement is detected on prenatal ultrasonographic examina-
tion.

Conflict of interest

No potential conflict of interest relevant to this article was 
reported.

References

  1. Barnes PR. Clinical and genetic aspects of myotonic dys-
trophy. Br J Hosp Med 1993;50:22-30.

  2. Mahadevan M, Tsilfidis C, Sabourin L, Shutler G, Ame-
miya C, Jansen G, et al. Myotonic dystrophy mutation: 
an unstable CTG repeat in the 3’ untranslated region of 
the gene. Science 1992;255:1253-5.

  3. Lopez de Munain A, Blanco A, Emparanza JI, Marti Mas-
so JF, Cobo A, Basauri B, et al. Anticipation in myotonic 
dystrophy: a parental-sex-related phenomenon. Neuro-
epidemiology 1994;13:75-8.

  4. Logigian EL, Moxley RT 4th, Blood CL, Barbieri CA, 
Martens WB, Wiegner AW, et al. Leukocyte CTG repeat 
length correlates with severity of myotonia in myotonic 
dystrophy type 1. Neurology 2004;62:1081-9.

  5. Udd B, Krahe R. The myotonic dystrophies: molecu-
lar, clinical, and therapeutic challenges. Lancet Neurol 
2012;11:891-905.

  6. Meola G. Clinical aspects, molecular pathomechanisms 
and management of myotonic dystrophies. Acta Myol 
2013;32:154-65.



www.ogscience.org328

Vol. 60, No. 4, 2017

  7. Harper PS. Congenital myotonic dystrophy in Britain. I. 
Clinical aspects. Arch Dis Child 1975;50:505-13. 

  8. Davies J, Yamagata H, Shelbourne P, Buxton J, Ogihara 
T, Nokelainen P, et al. Comparison of the myotonic dys-
trophy associated CTG repeat in European and Japanese 
populations. J Med Genet 1992;29:766-9.

  9. Harper PS. Myotonic dystrophy. 3rd ed. London (UK): 
WB Saunders; 2001.

10.  Jang JH, Lee JW, Cho EH, Lee EH, Kim JW, Ki CS. Fre-
quency of DMPK mutation carriers in Korean women of 
childbearing age. Clin Genet 2014;86:398-9.

11.  Prior TW; American College of Medical Genetics (ACMG) 
Laboratory Quality Assurance Committee. Technical 
standards and guidelines for myotonic dystrophy type 1 
testing. Genet Med 2009;11:552-5. 

12. Kamsteeg EJ, Kress W, Catalli C, Hertz JM, Witsch-
Baumgartner M, Buckley MF, et al. Best practice guide-
lines and recommendations on the molecular diagnosis 
of myotonic dystrophy types 1 and 2. Eur J Hum Genet 
2012;20:1203-8.

13.  Zaki M, Boyd PA, Impey L, Roberts A, Chamberlain P. 
Congenital myotonic dystrophy: prenatal ultrasound 
findings and pregnancy outcome. Ultrasound Obstet 
Gynecol 2007;29:284-8. 

14.  Rudnik-Schoneborn S, Zerres K. Outcome in pregnancies 
complicated by myotonic dystrophy: a study of 31 pa-
tients and review of the literature. Eur J Obstet Gynecol 
Reprod Biol 2004;114:44-53. 

15.  Leonard RJ, Kendall KA, Johnson R, McKenzie S. Swal-
lowing in myotonic muscular dystrophy: a videofluoro-
scopic study. Arch Phys Med Rehabil 2001;82:979-85.

16.  Theadom A, Rodrigues M, Roxburgh R, Balalla S, Higgins 

C, Bhattacharjee R, et al. Prevalence of muscular dystro-
phies: a systematic literature review. Neuroepidemiology 
2014;43:259-68.

17.  Harper PS. Myotonic dystrophy and other autosomal 
muscular dystrophies. In: Scriver CR, Beaudet AL, Sly 
WS, Valle D, editors. The metabolic and molecular basis 
of inherited disease. New York (NY): McGraw-Hill; 1995. 
p. 4227-53.

18.  Srebnik N, Margalioth EJ, Rabinowitz R, Varshaver I, 
Altarescu G, Renbaum P, et al. Ovarian reserve and PGD 
treatment outcome in women with myotonic dystrophy. 
Reprod Biomed Online 2014;29:94-101. 

19.  Verpoest W, Seneca S, De Rademaeker M, Sermon K, 
De Rycke M, De Vos M, et al. The reproductive out-
come of female patients with myotonic dystrophy type 
1 (DM1) undergoing PGD is not affected by the size of 
the expanded CTG repeat tract. J Assist Reprod Genet 
2010;27:327-33.

20.  Sholl JS, Hughey MJ, Hirschmann RA. Myotonic muscu-
lar dystrophy associated with ritodrine tocolysis. Am J 
Obstet Gynecol 1985;151:83-6.

21.  Nasu K, Sugano T, Yoshimatsu J, Narahara H. Rhabdo-
myolysis caused by tocolysis with oral ritodrine hydro-
chloride in a pregnant patient with myotonic dystrophy. 
Gynecol Obstet Invest 2006;61:53-5.

22.  Catanzarite V, Gambling D, Bird LM, Honold J, Perkins 
E. Respiratory compromise after MgSO4 therapy for pre-
term labor in a woman with myotonic dystrophy: a case 
report. J Reprod Med 2008;53:220-2.

23. Sparks SE. Neonatal hypotonia. Clin Perinatol 2015;42:363-
71.


