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Short report

Myotonic dystrophy and hyperparathyroidism:
association with neurofibromatosis and multiple
endocrine adenomatosis type 2A
NEIL L ROSENBERG,* JOHN H DILIBERTI,t ANTHONY M ANDREWS,4
NEIL R M BUIST§
From the Department ofNeurology, University ofColorado School ofMedicine and the Veterans Administration
Medical Center, Denver,* Departments ofPediatricst and Internal Medicine,: Emanuel Hospital and the
Department ofPediatrics,§ Oregon Health Sciences University, Portland, OR, USA

SUMMARY Four patients with hyperparathyroidism associated with myotonic dystrophy have been
identified. All were females aged between 2 and 45 years. They were from three separate families, with
two related patients being mother and daughter. In addition, one patient had medullary carcinoma of
the thyroid and was diagnosed as having multiple endocrine adenomatosis, type 2A; another had an
unspecified thyroid carcinoma; a third patient had neurofibromatosis. Our data suggest that
myotonic dystrophy may somehow be associated with one or more of these disorders of neural crest
origin.

Myotonic dystrophy is a disorder which affects man
organ systems other than skeletal muscle.' Tb
endocrine system is commonly involved, but excel
for the rare occurrence of hyperthyroidism, it
typically associated with endocrine hypofunctioi
Since myotonic dystrophy is a relatively commo
autosomal dominant disorder, its occasional associ,
tion with other disorders, both inherited and n(
inherited, would not be unexpected. In the course

several months, without a systematic search, u
identified four patients with both myotonic dystropb
and hyperparathyroidism. In addition, all fot
patients had an additional disorder considered to be (
neural crest origin, (neurocristopathy). We report tI
clinical features of three of these patients and the
pedigrees and speculate whether myotonic dystropb
itselfmay be a neurocristopathy in view of its associ,
tion with these other disorders oftissues ofneural cre
origin.

Case reports

Case 1. A 44 year old woman was evaluated because
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ly increasing muscle weakness. She had prior diagnoses of
ie myotonic dystrophy and neurofibromatosis. At least seven

t other family members were also found to have
is neurofibromatosis, most ofwhom also had myotonic dystro-

phy (fig a). Physical examination revealed multiple cafe-au-
n. lait spots of various sizes, mild hand weakness and grip and
in percussion myotonia. Laboratory examinations revealed
a- marked hypercalcaemia and elevation ofthe serum parathor-
mtmone level. There was no evidence of parathyroid adenoma.
Df Case 2. A 12 year old girl, product of a 39 week gestation
ve pregnancy, was born cyanotic and hypotonic. After birth and
ly a prolonged hospital stay, during which she developed
ar multiple medical problems, she was diagnosed as having a

f spastic diplegia and mild mental retardation. The aetiology
° ofher neurologic disorder was not clear, and the diagnosis of
e myotonic dystrophy was not suggested until age 9 years,
r although no diagnostic studies were performed at that time.

Iy She underwent multiple orthopaedic procedures over the
a- years and at age 10 years, a muscle biopsy was performed to
st evaluate her hypotonia. The biopsy specimen was considered

nondiagnostic and she continued to have slowly progressive
muscle weakness, frequent falling and marked difficulty
arising from chairs. She was first noted to have percussion
myotonia at age 11 years. At age 12, she developed

of pneumonia and respiratory failure. Additional evaluation at
that time included an EMG which revealed numerous
myotonic discharges and she was diagnosed as having

'Y myotonic dystrophy. She was also found to have primary
55 hyperparathyroidism, medullary carcinoma of the thyroid,

and was diagnosed as having multiple endocrine aden-
omatosis type 2A. Following surgery for biopsy of thyroid
and parathyroids she developed respiratory distress and died
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Myotonic dystrophy, hyperparathyroidism with neurofibromatosis and multiple endocrine adenomatosis
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Fig pedigrees offamilies ofcase (A), case 2 (B). and case 3 (C).-

suddenly. No other relative was available but history
revealed that her mother had myotonic dystrophy and had
had a thyroidectomy for medullary carcinoma ofthe thyroid
and a parathyroidectomy for a parathyroid tumour of
unknown type (fig b). No other family history was obtained.
Case 3. A 42 year old woman was first diagnosed as having
myotonic dystrophy at age 30 when she sought medical
attention for leg weakness, although she had first noticed grip
myotonia while still a teenager. Family history indicated that
other family members also had myotonic dystrophy (fig, c).
At ,ge 38, a painless neck mass was diagnosed as thyroid
carcinoma. At that time, persistent elevation of serum

calcium was noted, but no further evaluation was done. At
age 40, she began having increasing muscle weakness with
marked difficulty getting out ofa chair and walking up stairs,
and hoarseness and slurred speech. Following surgery her
serum calcium and parathormone levels were markedly
elevated. Surgical exploration of her neck and superior
mediastinum revealed a single parathyroid adenoma. Serum
calcium levels fell below normal and she has required calcium
supplementation since then. Over the following 2 years, her
strength gradually improved.

Discussion

We have identified four patients with both myotonic

dystrophy and hyperparathyroidism, an association
which we have failed to find on review of the medical
literature. The four affected individuals were from
three families with classical myotonic dystrophy in
other members, eliminating the possibility that the
myotonia was due to a different type of disorder.
Hyperparathyroidism was identified either because of
complaints of increasing weakness (Cases 1 and 3) or

because other considerations (presence of medullary
carcinoma of the thyroid) led us to search for it (Case
2). All of the patients had elevated levels of para-
thormone demonstrated by radioimmunoassay.
Hyperparathyroidism was apparently caused by
parathyroid hyperplasia rather than by the presence of
an adenoma in at least one of the patients (Case 1).
The increasing muscle weakness which preceded the

diagnosis of hyperparathyroidism and its subsequent
improvement after treatment in Cases 1 and 3 is not
unexpected since the neuromuscular complications of
hyperparathyroidism and hypercalcaemia are well
known.2

Hyperparathyroidism is generally a sporadic disor-
der, although both autosomal dominant and recessive
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inheritance are reported.3 Sipple's syndrome, MEA
type 2A, seen in our Case 2, and presumably occurring
in her mother, is inherited as an autosomal dominant
trait, in which hyperparathyroidism, medullary car-
cinoma of the thyroid, and pheochromocytoma occur
with high frequency.4 Recent linkage studies ofMEA
type 2A to segregation markers have been incon-
clusive,56 and as yet no linkage studies of familial
hyperparathyroidism have been reported.

Linkage analysis studies in myotonic dystrophy
have established that the myotonic dystrophy locus
lies in the linkage group on chromosome 19 containing
loci for the Lutheran blood group, the ABH secretor
system, C3 complement component, peptidase D, and
the apolipoproteins C2 and E.7 In our first family (fig
a) both myotonic dystrophy and neurofibromatosis
occurred together. Although this association has been
reported once previously,8 prior studies of classical
genetic markers in families with neurofibromatosis9 as
well as a recent study using three chromosome 19
markers known to be linked to myotonic dystrophy,'"
have failed to identify linkage. More important, a
recent linkage analysis study of 128 individuals in 15
families in Utah has identified a region near the
centromere of chromosome 17 as the location for the
genetic defects(s) in neurofibromatosis." In family A,
the chance association of the two genes on
chromosomes 17 and 19 occurring in each of the
offspring of 1.1 is 1:4 for each individual. The pos-
sibility that seven individuals would all inherit the
same two random traits by chance alone is less than
I x 106. This raises the possibility that family A
represents a distinct genetic disorder with features of
both myotonic dystrophy and neurofibromatosis,
rather than the coincidental association of the two
diseases. Regrettably, our cases were identified before
the advent of current DNA technology which would
have allowed for comparison ofDNA marker studies
of these cases with other families with myotonic
dystrophy and neurofibromatosis.

Neurofibromatosis, an autosomal dominant disor-
der, has the major defining clinical features ofmultiple
cafe-au-lait spots and multiple cutaneous fibromas.'2
There are also a number of well recognised complica-
tions and variations of this disorder and varying
degrees of severity. Neurofibromatosis is the most
clinically important of the complex neurocristopath-
ies, a group of disorders which are pathogenetically
united by their origin in neural crest maldevelop-
ment.'3 Medullary carcinoma of the thyroid and the
MEA syndromes are also neurocristopathies. Our
data suggest that myotonic dystrophy may be linked

Rosenberg, DiLiberti, Andrews, Buist
to one or more of these disorders of tissues of neural
crest origin.
The authors thank Karen Kaplan for secretarial
assistance in the preparation of this manuscript. Dr
Rosenberg is the recipient of a Research Associate
Career Development Award of the Veteran's Admin-
istration.

References

1 Harper PS. Myotonic Dystrophy. Philadelphia: WB Saun-
ders, 1979:1-331.

2 Patten BM, Bilezikian JP, Mallette LE, Prince A, Engel
WK, Aurbach GB. Neuromuscular disease in primary
hyperparathyroidism. Ann Intern Med 1974;80: 182-93.

3 Law WM Jr, Hodgson SF, Heath H III. Autosomal
recessive inheritance of familial hyperparathyroidism.
N Engl J Med 1983;309:650-53.

4 Steiner AL, Goodman AD, Powers SR. Study of a
kindred with pheochromocytoma, medullary thyroid
carcinoma, hyperparathyroidism and Cushing's dis-
ease: multiple endocrine neoplasia, type 2. Medicine
(Baltimore) 1968;47:371-409.

5 Ferrell RE, Saad MF, Samaan NA. A linkage study of
multiple endocrine neoplasia type Ila: Cancer Genet
Cytogenet 1985;15:315-9.

6 Goodfellow PJ, White BN, Holden JJA, et al. Linkage
analysis of a DNA marker localized to 20p12 and
multiple endocrine neoplasia type 2A: Am J Hum Genet
1985;37:890-7.

7 Pericak-Vance MA, Yamaoka LH, Assinder RIF, et al.
Tight linkage ofapolipoprotein C2 to myotonic dystro-
phy on chromosome 19. Neurology 1986;36: 1418-23.

8 Ichikawa K, Crosley CJ, Culebras A, Weitkamp L.
Coincidence of neurofibromatosis and myotonic dys-
trophy in a kindred. J Med Genet 1981;18:134-8.

9 Spence MA, Bader JL, Parry DM, et al. Linkage analysis
of neurofibromatosis (von Recklinghausen disease) J
Med Genet 1983;20:334-7.

10 Huson SM, Meredith AL, Sarfarazi M, Shaw DJ,
Compston DAS, Harper PS. Linkage analysis of
peripheral neurofibromatosis (von Recklinghausen
disease) and chromosome 19 markers linked to
myotonic dystrophy. J Med Genet 1986;23:55-7.

11 Barker D, Wright E, Nguyen K, et al. Gene for von
Recklinghausen neurofibromatosis is in the pericen-
tromeric region of chromosome 17. Science 1987;
236:1100-2.

12 Riccardi VM. Von Recklinghausen neurofibromatosis. N
EnglJ Med 1981;305:1617-27.

13 Bolande RP. Neurofibromatosis-the quintessential
neurocristopathy: pathogenetic concepts and relation-
ships. In: Riccardi VM, Mulvihill JJ, eds.
Neurofibromatosis (von Recklinghausen Disease),
Advances in Neurology, vol29, New York: Raven Press,
1981:67-75.

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.12.1578 on 1 D
ecem

ber 1988. D
ow

nloaded from
 

http://jnnp.bmj.com/

