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Clinical Reasoning:
A 38-year-old woman with
childhood-onset weakness

SECTION 1

A 38-year-old woman presented to the neuromuscular
clinic for evaluation of progressive muscle weakness.
She was born full-term and had normal early develop-
mental milestones. In elementary school she had diffi-
culty with hop-skip and keeping up with her peers. At
age 10 years, she was noted to be unable to fully extend
her elbows and was walking on toes. In college, she man-
ifested slowly progressive lower limb weakness resulting
in difficulty climbing stairs. She would fatigue easily after
walking short distances. Subsequently, she developed dif-
ficulty lifting objects. At age 31, she delivered a healthy
full-term boy uneventfully. She did not have visual symp-
toms, ptosis, facial weakness, dysarthria, or paresthesias.
She developed dysphagia for solids and dyspnea on exer-
tion 3–4 years before presentation. Her medical history
includes hypothyroidism and Achilles tendon release.
There is no history of parental consanguinity; her parents,

2 siblings, and the 7-year-old son had no muscle weak-
ness. Her examination revealed generalized muscle atro-
phy and no fasciculations or action/percussion myotonia.
She had mild facial weakness (Medical Research Council
[MRC] grade 4), moderate neck flexor muscle weakness
(MRC grade 3), and moderate to severe symmetric prox-
imal (MRC grade 2–3) and mild distal limb weakness
(MRC grade 4). Tendon reflexes were absent; sensory
examination was normal for all modalities. She had a
waddling gait, elbow and ankle contractures, and rigid
spine (figure 1). There was no distal joint hyperlaxity or
skin rash. Previously performed genetic test for survival
motor neuron protein (SMN1) was negative.

Questions for consideration:

1. What is the differential diagnosis to this point?
2. What testing would be helpful to narrow the

differential?

GO TO SECTION 2

Figure 1 Patient photograph

Photograph shows diffuse muscle atrophy, elbow contractures, and limited ability to flex neck and trunk.
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SECTION 2

This patient presented with childhood onset of symmet-
rical progressive predominantly proximal weakness in the
absence of sensory changes and autonomic symptoms.
The localization in her case could involve anterior horn
cells, motor nerve roots, neuromuscular junction, and
muscles. Given the childhood onset of symptoms,
acquired disorders are unlikely (inflammatory or infiltra-
tive polyradiculoneuropathies, autoimmune disorders of
the neuromuscular transmission such asmyasthenia gravis
or Lambert-Eaton myasthenic syndrome, inflammatory
myopathies). An inherited neuromuscular disease is likely.
The lack of affected family members does not exclude the
genetic etiology of the disease.

Serum creatine kinase (CK) values were mildly ele-
vated (271–300 U/L; normal ,176 U/L). EMG
showed myopathic motor unit potentials and sparse

fibrillation potentials in the proximal limb and thoracic
paraspinal muscles. Sensory and motor nerve conduc-
tion studies and repetitive nerve stimulations at 2 Hz
were normal. Muscle biopsy of the quadriceps (per-
formed previously and reviewed at our institute) showed
increased number of fibers harboring single or multiple
internal nuclei, fiber splitting, and increased endomysial
connective tissue. The above information helped to rule
out neurogenic processes, such as disorders of the ante-
rior horn cells, and neuromuscular junction transmis-
sion defects, such as congenital myasthenic syndromes.

Questions for consideration:

1. Based on these findings, what is the differential
diagnosis?

2. What testing would you perform to clarify the
diagnosis?
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SECTION 3

The clinical history and neurologic findings, elevated CK
values, and EMG findings point to a myopathic process.
The pattern of the weakness points to a limb-girdle phe-
notype. The differential is broad and includes various
forms of limb-girdle myopathies, such as limb-girdle
muscular dystrophies (LGMD type 1 and 2), congenital
muscular dystrophies, and congenital myopathies. The
additional clinical clues that help narrow the differential
diagnosis in this case were the early onset of elbow con-
tractures and the rigid spine. Myopathies that can pre-
sent with early-onset elbow contractures include
Emery-Dreifuss muscular dystrophy (EDMD)1 and col-
lagen type VI–related myopathies (Ullrich and Bethle-
hem myopathy).2 EDMD phenotype can develop from
mutations in 6 different genes with an X-linked recessive
inheritance (mutation in emerin, EMD; and four and a
half LIM domain protein 1, FHL1) and autosomal dom-
inant inheritance (mutations in lamin A/C, LMNA;
nesprin-1, SYNE1; nesprin-2, SYNE2; transmembrane
protein 43, TMEM43).1 Rigid spine syndrome (RSS) is
a neuromuscular phenotype characterized by marked
limitation in flexion of the cervical and dorsolumbar
spine.3 RSS can be the predominant clinical feature of
a number of myopathies, most prominent being various
forms of EDMD,1 various forms of congenital myopa-
thies, in particular myopathies due to mutations in sele-
noprotein N (SEPN1),4 collagen type VI–related
myopathy,2 and very rarely in Pompe disease.5 Our
patient lacked distal joint hyperlaxity, follicular hyperker-
atosis, and abnormal skin scarring, which are character-
istic of collagen type VI–related myopathies.

The patient’s cardiac workup included an EKG that
showed normal sinus rhythm, first-degree A-V block,
and nonspecific intraventricular conduction delay. Holter
monitoring identified 2 brief episodes of atrial fibrillation
lasting less than 1minute, while echocardiogram revealed
no evidence for cardiomyopathy. Biopsy of the deltoid
muscle showed nonspecific active and chronic myopathic
changes (figure e-1 on the Neurology® Web site at
Neurology.org). There were no vacuolar changes or other
structural abnormalities suggestive of any specific congen-
ital myopathy (nemaline rods, cores, mini-cores, fiber
type disproportion, or radial distribution of themyofibrils
in association with the internalized nuclei). Immunore-
activity for 2 epitopes of collagen VI and laminin B1were
preserved, pointing away from, although pathologically
not excluding, a collagen VI myopathy. Video swallow
demonstrated mild oropharyngeal dysphagia. Pulmonary
function tests showed reduced maximal respiratory pres-
sures (27%–30% predicted) and overnight oximetry
showed intermittent oxygen desaturation up to 70%.

Based on clinical phenotype, sex, and cardiac rhythm
disturbances, genetic testing for EDMD due to lamin
A/C mutation was recommended, but declined by the

patient. Two years later, she had a left middle cerebral
artery cardioembolic ischemic stroke and was found to
be in atrial fibrillation. She underwent pacemaker place-
ment. At that point, she was referred back to our clinic
for additional investigations. LMNA sequencing (per-
formed by a commercial laboratory) revealed a novel
heterozygous variant c.811_819del9ins3. This variant
is predicted to result in an in-frame alteration, consisting
of deletion of 3 amino acids and insertion of a missense
amino acid (p.Leu271_Asn273delinsThr). The amino
acids affected by this deletion in the lamin A protein are
all evolutionary conserved across species from human to
chimp, nonprimate mammals, chicken, frog, and zebra-
fish. The novel LMNA mutation has not been detected
in more than 500 control subjects. In addition, a pre-
viously reported missense mutation, p.Leu271Pro
(c. c.812T.C), located in the region deleted in our
patient, was observed in identical twin brothers with
autosomal dominant Emery-Dreifuss muscular dystro-
phy and cardiomyopathy.6 These observations support
the pathogenicity of the novel LMNA mutation found
in our patient.

DISCUSSION Our patient was diagnosed with autoso-
mal dominant EDMD due to lamin A/C mutation.
The lamin A and C proteins are intermediate filament
proteins of the internal nuclear lamina and derive from
alternate splicing of the LMNA gene.7 Mutations in the
LMNA gene result in a broad spectrum of phenotypes
affecting multiple tissues, including muscle. The LMNA
myopathy can be phenotypically heterogeneous, mani-
festing as (1) autosomal dominant EDMD2, character-
ized by childhood onset of elbow, posterior cervical, and
ankle contractures and progressive humeroperoneal weak-
ness; (2) autosomal dominant LGMD1B; and (3) con-
genital muscular dystrophy (MDCL), characterized by
progressive generalized weakness, dropped head, and early
contractures.8 In addition, LMNA mutations can cause
dilated cardiomyopathy with conduction system defects,
axonal peripheral neuropathy (CMT2B1), progeroid syn-
dromes with systemic involvement, mandibuloacral dys-
plasia, and insulin resistance with lipodystrophy.7

Early diagnosis of LMNA-related muscular dystro-
phy can be challenging.8 Neck extensor involvement is
a common clinical finding, presenting either as dropped
head in those with early-onset disease or as cervical
contractures or significant weakness in those with
EDMD and LGMD phenotypes. Elbow contractures
are early diagnostic clues in patients with EDMD phe-
notypes (as noted in our patient) but in patients with
MDCL and LGMD they usually appear late in the
disease course.8 Muscle histopathologic findings in these
disorders range from mild nonspecific myopathic
changes to severe myopathic changes suggestive of
muscular dystrophy. Therefore, clinical suspicion
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for the disease should lead to LMNA testing, despite
the subtle pathologic findings.

Cardiac manifestations in laminopathies range from
rhythm and conduction defects, including atrial and
ventricular arrhythmias, to dilated cardiomyopathy.9

Sudden death is the most frequently reported mode of
death (46%) in both cardiac and neuromuscular phe-
notypes.9 Implantable cardioverter defibrillator (ICD)
implantation is often effective in preventing lethal ta-
chyarrhythmias.10 Pacemakers alone are not sufficient in
preventing sudden death because of the ventricular ar-
rhythmias. Therefore, early diagnosis of laminopathy is
essential for proper treatment and prevention of fatal
complications. Our patient received anticoagulation
therapy and underwent pacemaker and ICD placement
after she had a cerebral ischemic infarct and was found
to be in atrial fibrillation. An earlier molecular diagnosis
would have resulted in a closer cardiac follow-up and
more aggressive cardiac care, which may or may have
not prevented the cerebral stroke.

Because of the risk of potentially lethal cardiac com-
plications, there should be a low threshold for LMNA
sequencing in patients with undiagnosed congenital
muscular dystrophy having neck extensor weakness
and in patients with undiagnosed LGMD and nonspe-
cific myopathic features.8 Monitoring of the respiratory
status (sometimes requiring noninvasive ventilation,
which our patient had) and scoliosis are also important
in the management of these patients. Genetic counsel-
ing and cardiac evaluation are important for family
members due to the risk of fatal cardiac arrhythmias
even in asymptomatic individuals.

AUTHOR CONTRIBUTIONS
Dr. Ghosh: drafting/revising the manuscript, study concept or design,

analysis or interpretation of data, accepts responsibility for conduct of

research and final approval, acquisition of data. Dr. Milone: drafting/

revising the manuscript, study concept or design, analysis or interpreta-

tion of data, accepts responsibility for conduct of research and final

approval, acquisition of data, study supervision.

ACKNOWLEDGMENT
The authors thank Dr. Thomas Winder at PreventionGenetics for per-

forming the LMNA gene analysis and for providing the data on controls.

STUDY FUNDING
No targeted funding reported.

DISCLOSURE
The authors report no disclosures relevant to the manuscript. Go to

Neurology.org for full disclosures.

REFERENCES
1. Wicklund MP. The muscular dystrophies. Continuum

2013;19:1535–1570.

2. Iannaccone ST, Castro D. Congenital muscular dystro-

phies and congenital myopathies. Continuum 2013;19:

1509–1534.

3. Dubowitz V. Rigid spine syndrome: a muscle syndrome in

search of a name. Proc R Soc Med 1973;66:219–220.

4. Moghadaszadeh B, Petit N, Jaillard C, et al. Mutations in

SEPN1 cause congenital muscular dystrophy with spinal

rigidity and restrictive respiratory syndrome. Nat Genet

2001;29:17–18.

5. Fadic R, Waclawik AJ, Brooks BR, Lotz BP. The rigid

spine syndrome due to acid maltase deficiency. Muscle

Nerve 1997;20:364–366.

6. Kichuk Chrisant MR, Drummond-Webb J, Hallowell S,

Friedman NR. Cardiac transplantation in twins with auto-

somal dominant Emery-Dreifuss muscular dystrophy.

J Heart Lung Transpl 2004;23:496–498.

7. Broers JL, Ramaekers FC, Bonne G, Yaou RB,

Hutchison CJ. Nuclear lamins: laminopathies and their

role in premature ageing. Physiol Rev 2006;86:967–1008.

8. Menezes MP, Waddell LB, Evesson FJ, et al. Impor-

tance and challenge of making an early diagnosis in

LMNA-related muscular dystrophy. Neurology 2012;

78:1258–1263.

9. van Berlo JH, de Voogt WG, van der Kooi AJ, et al.

Metaanalysis of clinical characteristics of 299 carriers of

LMNA gene mutations: do lamin A/C mutations portend

a high risk of sudden death? J Mol Med 2005;83:79–83.

10. Meune C, van Berlo JH, Anselme F, Bonne G, Pinto YM,

Duboc D. Primary prevention of sudden death in patients

with lamin A/C gene mutations. N Engl J Med 2006;354:

209–210.

e84 Neurology 83 August 12, 2014

ª 2014 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/


DOI 10.1212/WNL.0000000000000698
2014;83;e81-e84 Neurology 

Partha S. Ghosh and Margherita Milone
Clinical Reasoning: A 38-year-old woman with childhood-onset weakness

This information is current as of August 11, 2014

Services
Updated Information &

 http://n.neurology.org/content/83/7/e81.full
including high resolution figures, can be found at:

Supplementary Material

 698.DC1
http://n.neurology.org/content/suppl/2014/08/10/WNL.0000000000000
Supplementary material can be found at: 

References
 http://n.neurology.org/content/83/7/e81.full#ref-list-1

This article cites 10 articles, 1 of which you can access for free at: 

Subspecialty Collections

 http://n.neurology.org/cgi/collection/muscle_disease
Muscle disease

 ase-cardiac
http://n.neurology.org/cgi/collection/cardiac_see_cerebrovascular_dise
Cardiac; see Cerebrovascular Disease/Cardiac

 http://n.neurology.org/cgi/collection/all_neuromuscular_disease
All Neuromuscular Disease

 http://n.neurology.org/cgi/collection/all_clinical_neurology
All Clinical Neurology
following collection(s): 
This article, along with others on similar topics, appears in the

  
Permissions & Licensing

 http://www.neurology.org/about/about_the_journal#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://n.neurology.org/subscribers/advertise
Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0028-3878. Online ISSN: 1526-632X.
1951, it is now a weekly with 48 issues per year. Copyright © 2014 American Academy of Neurology. All 

® is the official journal of the American Academy of Neurology. Published continuously sinceNeurology 

http://n.neurology.org/content/83/7/e81.full
http://n.neurology.org/content/suppl/2014/08/10/WNL.0000000000000698.DC1
http://n.neurology.org/content/suppl/2014/08/10/WNL.0000000000000698.DC1
http://n.neurology.org/content/83/7/e81.full#ref-list-1
http://n.neurology.org/cgi/collection/all_clinical_neurology
http://n.neurology.org/cgi/collection/all_neuromuscular_disease
http://n.neurology.org/cgi/collection/cardiac_see_cerebrovascular_disease-cardiac
http://n.neurology.org/cgi/collection/cardiac_see_cerebrovascular_disease-cardiac
http://n.neurology.org/cgi/collection/muscle_disease
http://www.neurology.org/about/about_the_journal#permissions
http://n.neurology.org/subscribers/advertise

	Outline placeholder
	pdf

	pdf
	pdf

	pdf
	pdf
	pdf


