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Paternal transmission of congenital myotonic
dystrophy
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J P M Geraedts, C J Howeler

Abstract
We report a rare case of paternally trans-
mitted congenital myotonic dystrophy
(DM). The proband is a 23 year old, men-
tally retarded male who suffers severe
muscular weakness. He presented with
respiratory and feeding difficulties at
birth. His two sibs suffer from childhood
onset DM. Their late father had the adult
type of DM, with onset around 30 years.
Only six other cases of paternal transmis-
sion of congenital DM have been reported
recently. We review the sex related effects
on transmission of congenital DM. De-
creased fertility of males with adult onset
DM and contraction of the repeat upon
male transmission contribute to the al-
most absent occurrence ofpaternal trans-
mission of congenital DM. Also the
fathers of the reported congenitally af-
fected children showed, on average,
shorter CTG repeat lengths and hence less
severe clinical symptoms than the moth-
ers of children with congenital DM.
We conclude that paternal transmission

of congenital DM is rare and preferen-
tially occurs with onset of DM past 30
years in the father.
(JMed Genet 1997;34:930-933)
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Myotonic dystrophy (DM) is an autosomal
dominant disorder characterised by myotonia
and muscle weakness and complicated by mul-
tisystem manifestations. Four separate disease
types are recognised based on age at onset and
predominant symptoms: mild, adult, child-
hood, and congenital DM.'13 The clinical
picture of congenital DM is characterised by
neonatal hypotonia and generalised muscle
atrophy with potentially life threatening respi-
ratory and feeding difficulties. Typically, the
baby has bilateral facial weakness with a tent
shaped mouth. Congenital talipes or other joint
contractures are other commonly associated
findings. Polyhydramnios and reduced fetal
movements are often noted in the preceding
pregnancy.4 If the congenitally affected baby
survives beyond the first weeks, the muscle
weakness improves, but mental retardation is
very common. The childhood type of DM is
less well defined. The age at onset is usually
between 1 and 10 years. Speech and learning
difficulties are the only early signs in most
cases. Some children present with myotonia

and muscle weakness, but usually not before
school age.' 5
DM occurs as a result of expansion of the

number of CTG trinucleotides in the 3'
untranslated region of the DMPK gene.6 CTG
repeat length usually increases with transmis-
sion to subsequent generations, explaining the
phenomenon of anticipation at the clinical
level.3 A general, but not absolute correlation
is seen between CTG repeat length and age of
onset and severity of clinical symptoms.2 Sex
differences in transmission are well recognised.
Most notably, congenital DM almost exclu-
sively originates from the mother.4 Childhood
and adult onset DM, on the other hand, may be
transmitted by an affected parent of either sex.
Paternally transmitted congenital DM is a rare
event. Its infrequent occurrence, therefore, is of
interest and suggests some significant differ-
ence in the mechanism of paternal as opposed
to maternal transmission. Six cases have been
published recently.8-" In this paper, we report
on a seventh case of paternal transmission of
congenital DM.

Case reports
Patient 1 was born at term by spontaneous
vaginal delivery. He was hypotonic at birth and
received supplemental oxygen because of
respiratory difficulties. Artificial ventilation,
however, was not required. Nasogastric feeding
was necessary owing to his poor sucking and
swallowing problems. He had a talipes deform-
ity of his left foot. His hypotonia and feeding
problems gradually improved over the first few
months of life but developmental delay was
noted in later years. He sat unsupported at 10
months and walked at 18 months of age. At the
age of 13 he was found to have a tented mouth,
dysarthria, a nasal voice, a high arched palate,
and myotonia of his hands (fig 1). His mental
development was borderline (IQ 75, WISC)
and he needed special education from the age
of 7. On recent review at the age of 23, he was
severely dysarthric. He complained of swallow-
ing difficulties, recurrent abdominal pains, and
diarrhoea. He had a myopathic face with severe
weakness and atrophy of his facial and neck
muscles (fig 1). In addition, his distal and
proximal arm muscles and lower leg muscles
were similarly affected giving bilateral foot
drop. Testicular atrophy was also evident. He
works in sheltered employment.

Patient 2 is the older brother of patient 1. He
was born at term with no neonatal hypotonia or
respiratory or feeding difficulties reported. His
developmental milestones were within the nor-
mal range. At the age of 8 years he presented
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Figure 1 Upper row, from left to right: patients 2, 1, and 3
at the ages of 14, 13, and 10 years, respectively. Lower row,
from left to right: patients 2, 1, and 3 photographed 10
years later, with their normal mother. Note progression of
facial weakness, especially in patients 1 and 2. (All
photographs reproduced with permission.)

1 3 2

Figure 2 Southern blot analysis ofpatients 1, 3, and 2 and their mothe,
blot analysis with probe pGPJ.5 was performed on HindIII digested DNA from peripheral
blood leucocytes. Normalfragments are 8.5 and 9.5 kb. Expansions are calculated
respective to the larger normalfragment, 5-6 kb for patients 1 and 3 and 2-3 kb for patient
2, respectively.

with a shuffling gait. Over the next few years his
muscular symptoms worsened. By the age of 14
he had severe dysarthria, facial weakness, and
mild atrophy of the calf and anterior tibial
muscles. He was found to be of low/normal
intelligence (IQ 90, WISC). In addition he had
stigmata of neurofibromatosis type 1, from
which his mother also suffered. On recent
review, aged 24 years, he showed facial
weakness, atrophy of the facial and neck
muscles, and grip myotonia (fig 1). Distal limb
weakness was relatively mild.

Patient 3 is the younger sister of cases 1 and
2. She first presented at the age of 7 years with
learning difficulties and needed special educa-
tion. By 9 years of age she was clumsy and slow
and was found to have myotonia. Evaluation at
the age of 20 showed a mildly retarded girl with
normal speech. Neurological examination
showed only mild facial and neck muscle
weakness and a high arched palate (fig 1).
Severe myotonia was evident in her hands.
Walking on her heels was difficult, but
otherwise her extremities were not affected.
The father of the three affected children was

of normal intelligence. He presented at the age
of 30 when he noticed weakness of the hands
because he could not hold his newborn daugh-
ter for long without tiring. In addition his voice
had altered, becoming more nasal and, when
asleep, he had a lid lag. Neurological examin-
ation at that time showed mild weakness of his
facial muscles and hands and myotonia was
confirmed by electromyogram. At the age of 31
he died from a malignant brain tumour. Six of
his 13 sibs showed definitive symptoms of adult
onset DM.
The mother was examined at the age of 45

and was found to have no signs or symptoms of
DM. She was known to suffer from neuro-
fibromatosis type 1.

DNA analysis
Chromosomal DNA was isolated from periph-
eral blood cells and analysed for expansion of
the CTG repeat, according to methods previ-
ously described.3 1213 The polymorphic mark-
ers used were the extragenic CA repeat
D l 9S 112 and the intragenic RFLPs HhaI and
Hinfl.'4 15 Patients 1, 2, and 3 showed an
expansion of the CTG repeat, varying from 5-6
kb (n=1700-2000 CTG repeats) for cases 1
and 3 to 2-3 kb (n=700-1000) for case 2 (fig 2).
The repeat sizes fall within the overlap region
of adult onset and congenital myotonic dystro-
phy. Their mother was unaffected and had two
normal CTG alleles (n=5 and n=14). Their

- affected father had died and could not be
tested. Therefore we tested the family with
intragenic RFLPs and the CA repeat Dl 9S 112
to determine the risk haplotype. 1l5b All affected

* _ - paternal family members, including patients 1,
2, and 3, carried the same haplotype (data not
shown). We concluded that all three had inher-
ited the expanded CTG repeat from their

r. The Southern affected father.

Discussion
In this paper we report on a patient with pater-
nally inherited congenital DM. His two sibs
had the childhood type ofDM and their father
suffered from the adult type ofDM, with age at
onset around 30 years. Congenital DM is
almost exclusively maternally transmitted." Six
cases of paternally transmitted congenital DM
have recently been reported.8'1 Ohya et al"'
described a father of two congenitally affected
children who was still asymptomatic at the age
of 42 and showed minimal expansion of the
CTG trinucleotide. Nakagawa et ar reported
two sibs with congenital DM whose father first
developed symptoms of DM at 39 years. The
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father of the patient described by Bergoffen et
ar showed mild symptoms at the age of 53. The
father of the 11 year old patient reported by
Laforet et al'I had "typical" DM at the age of 40
(age at onset not mentioned). All these
congenitally affected patients were severely
affected at birth or showed signs associated
with DM in utero. Their affected fathers had
mild or adult type DM, with age at onset
beyond 30 years. In an earlier series of 132
congenitally affected children, reported by
Harper,4 two certain cases and six probable
instances of paternal transmission were found.
However neither of these children had severe
problems in the neonatal period or evidence of
intrauterine abnormalities.

Imprinting, mutations of mitochondrial
DNA, and transmission of a transplacental fac-
tor have been suggested to play a role in the
maternal transmission of congenital DM.'7 19
New insights have emerged with the recogni-
tion that an unstable CTG repeat is the muta-
tional basis underlying DM and is the molecu-
lar explanation for anticipation in families.2
Patients with congenital DM have been shown,
on average, to have longer CTG repeat sizes
than those with adult and mild types of DM.2'
However, considerable variation exists, with
the shortest repeat size found in congenital
DM being about 500 CTG repeats, and the
longest repeat size found in the adult type
being about 2000 CTG repeats.2 22 23
The sex and the repeat length of the

transmitting parent are the main influences on
the length of the CTG repeat in offspring.2 21 25
Fathers with a small repeat expansion (<100
repeats) have a greater chance of significant
expansion (up to 1000-1500 repeats) in their
offspring than mothers with a small repeat.2 26
Fathers with longer repeats show a strong ten-
dency to reduced amplification or even con-
traction of the repeat on transmission (repeat
length in their offspring usually does not
exceed 1000 repeats), presumably owing to
negative selection of large DM alleles during
spermatogenesis.'14 27 28 The fact that males with
the adult type DM have, on average, fewer
children than women with the same disease
type also contributes to the lower frequency of
paternal transmission of congenital DM.3

In mothers with a small DM mutation (<100
repeats), the repeat is often transmitted rela-
tively stably to the next generation.27 However,
a few asymptomatic women (with presumed
CTG repeat sizes < 100) have also been
described who have given birth to children with
congenital DM.25 29 Cobo et ar3' found that the
risk of a congenitally affected child is consider-
ably higher if the maternal allele is greater than
300 repeats. Only 10% of the affected children
of mothers with a repeat length <300 showed
the congenital form, while 60% of the affected
offspring of mothers with a repeat length >300
were congenitally affected.3"
Most of the published data are based upon

measurements of repeat lengths in peripheral
blood cells. Tissue heterogeneity for the DM
mutation has been found, with larger expan-
sions in muscle than in blood."' X The impact

of these observations on the inheritance
pattern of congenital DM is not clear.

In conclusion the number of parental
repeats, the sex of the transmitting parent, and
the repeat size of the child are all important
factors, but not the only features determining
the congenital onset of the disease. Tissue het-
erogeneity is also hypothesised to play a role.
The fact that sib 1 of the present family is con-
genitally affected, while sib 3 is not, despite
having identically sized repeat expansions, can-
not be fully explained on the basis of current
knowledge about the characteristics of the
unstable repeat in DM.
The reported observations of paternal trans-

mission of congenital DM are of clinical
importance, especially with regard to genetic
counselling. Although paternal transmission of
congenital DM is rare, a fertile man with DM
has a small, but not negligible risk of producing
a child with congenital DM. What is more, a
man with age at onset >30 years, and hence the
mild or late adult onset type, may have a greater
chance of having a congenitally affected child
than a father with earlier onset disease. The
situation is complicated by the fact that the
father himself may still be asymptomatic at the
time of birth of the affected child. This is in
contrast with the situation in affected women
where the risk of a congenitally affected baby
increases as the mother is more severely
affected. Therefore myotonic dystrophy should
be considered in either parent when a baby
presents with severe muscular weakness and
clinical and molecular studies of both parents
should be carried out.
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