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Introduction:  Patients  with  MERRF  syndrome  (Myoclonic  Epilepsy  with  Ragged  Red  Fibres)  usually
present  with  encephalomyopathy.  However,  progressive,  recurrent  cervicothoracic  lipomatosis  may  be
rarely  observed.
Case report:  The  authors  report  4  cases  of  MERRF  syndrome  associated  with  lipomatosis.  In  3  patients,

the  diagnosis  of  MERRF  syndrome  was established  on the  basis  of the  clinical  features  of  the  lipomas  and
clinical  interview  revealing  a personal  or family  history  of  lipomas  and myopathy.
Discussion:  In the  presence  of  extensive  spinal  lipomatosis,  the  presence  of other  clinical  signs  of MERRF
syndrome  in  the patient  or the  patient’s  family  must  be  investigated.  A diagnosis  of  MERRF  syndrome
can  guide  appropriate  genetic  counselling.

© 2018  Published  by  Elsevier  Masson  SAS.
. Introduction

MERRF syndrome (Myoclonic Epilepsy with Ragged Red Fibres)
s a rare mitochondrial encephalomyopathy. Some cases present

ith cervicothoracic lipomatosis, which may  be the first sign of
he disease. We report a rare example of a family presenting giant
ipomas, and one patient presenting lipomatosis, associated with

ERRF syndrome. The purpose of this article is to highlight the
ssociation of cervicothoracic lipomatosis and MERRF syndrome,
nd the implications for screening and management.

. Case reports

The first three cases concern three siblings harbouring the muta-
ion most commonly observed in MERRF syndrome: 8344A > G in
he MT-TK gene coding for lysine transfer RNA. Only one patient
as diagnosed at the first visit. Clinical interview revealed the pres-

nce of multiple lipomas in the mother and several maternal uncles
nd aunts, with no other clinical signs of MERRF syndrome. The
ourth case was a woman with a pathogenic variant (8363G > A) not

iagnosed at the initial visit. Clinical interview revealed the pres-
nce of two cases of lipomatosis among the siblings, associated with
yopathy in one case.
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3. Case 1

This 50-year-old man  presented with a giant lipoma of the
thoracic spine associated with cervicothoracic lipomatosis present
for 20 years. He had a history of MERRF mitochondrial disease
with myopathy and cerebellar syndrome. Surgical resection started
with resection of the very large thoracic spine lipoma (Fig. 1). The
operative specimen weighed 3.5 kg. The postoperative course was
complicated by serous effusion, requiring reoperation on the 15th
postoperative day. Resection of the other lipomas was  performed
with no complications. Long-term follow-up revealed lipomatous
recurrence at the surgical resection sites.

4. Case 2

This 60-year-old man  consulted for resection of multiple cervi-
cal lipomas, the largest of which had a long axis of 15 cm.  He did
not present any other clinical signs of MERRF syndrome.

5. Case 3

This 40-year-old woman initially presented with a lipoma of the

thoracic spine with a long axis of 12 cm. She subsequently devel-
oped other cervicothoracic lipomas, including several recurrences
at sites that had been previously treated surgically. She also pre-
sented deafness, gait disorders and muscle pain.

https://doi.org/10.1016/j.anorl.2018.10.015
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ig. 1. CT scan of the cervicothoracic giant lipoma in case 1, with an anteroposterior
iameter of 15 cm and a transverse diameter of 30 cm.  Axial (A) and sagittal (B)
ections.

. Case 4

This 54-year-old woman had a history of gait disorders since
hildhood, sensory neuropathy and bilateral hypoacusis. She pre-
ented three submental, basicervical and nuchal lipomas at the age
f 40 years. The subsequent course was marked by recurrences and
ew small lipomas in submental, supraclavicular, posterior thoracic
nd nuchal regions.

. Discussion

Lipomas are soft, compressible, subcutaneous masses that are
obile in relation to the deep plane, not exceeding 5 cm in diameter

n 80% of cases. They are mainly observed in adults between the
ges of 40 and 60 years. Multiple lipomas are observed in 5 to 8% of
ases and lipomas are associated with karyotypic abnormalities in
0 to 80% of cases. Lipomas only need to be resected for cosmetic
easons or in the presence of functional disability [1]. Lipomatosis
an be observed in various diseases (familial multiple lipomatosis,
ultiple symmetric lipomatosis, MERRF syndrome, etc.).
MERRF syndrome or myoclonic epilepsy with ragged red fibres

as first described by Fukuhara in 1980 [2]. The prevalence of
ERRF syndrome is 0.9 cases per 100,000 in Europe. This progres-

ively deteriorating disease usually begins in adolescence [3].
This encephalomyopathy is mainly characterized by myoclonic

pilepsy and can be associated with short stature, cardiomy-

pathy, otorhinolaryngological signs (sensorineural hearing loss,
wallowing disorders, spasmodic dysphonia), and ophthalmologi-
al signs (optic atrophy, ophthalmoplegia, pigmentary retinopathy)
4]. Three percent of patients present multiple lipomas [5].

[

y, Head and Neck diseases 136 (2019) 113–114

MERRF syndrome is due to a mitochondrial DNA mutation
transmitted according to non- Mendelian maternal inheritance
[3]. Prenatal diagnosis is not recommended due to the possibil-
ity of heterogeneous tissue distribution of heteroplasmy. Genetic
counselling is also complicated by the marked intrafamilial and
interfamilial variability of expression.

The mutation most commonly observed, in more than 80% of
patients, is the 8344A > G mutation in the MT-TK gene coding for
lysine transfer RNA. A 8363G > A variant has also been described
[3]. These mutations alter the synthesis of mitochondrial proteins
and induce mitochondrial respiratory chain dysfunction. Progres-
sive onset of symptoms can be explained by accumulation of
mutant mitochondrial DNA in the tissues. Clinical expression of
the mutation depends on several factors: heteroplasmy, tissue dis-
tribution and tissue susceptibility in relation to impaired oxidative
metabolism.

The association between MERRF syndrome and axial lipomato-
sis has been studied in several families [6,7]. High levels of mutant
mitochondrial DNA, abnormal mitochondrial ultrastructure and
chromosomal anomalies have been detected in lipomas of patients
harbouring the 8344A > G mutation [8,9]. In rare cases, lipomato-
sis is the only clinical feature of this mutation [8]. The proportion
of clinically symptomatic patients increases with age [10]. Muscle
biopsy shows the presence of ragged red fibres [3]. In the absence
of any specific treatment for MERRF syndrome, multidisciplinary
management adapted to the patient’s symptoms is required [3].

8. Conclusion

In a patient with axial lipomatosis, recurrent or rapidly exten-
sive lipomas, it is relevant to look for a personal or family history of
epilepsy, myopathy, or neuropathy, raising a suspicion of MERRF
syndrome. Muscle biopsy at the surgical incision should also be
performed looking for ragged red fibres.

Disclosure of interest

The authors declare that they have no competing interest.

References

[1] Delgado L, Ingen-Housz-Oro S. Maladies du tissu adipeux: lipomes,
lipomatoses, lipodystrophies. In: Encyclopédie médico-chirurgicale; 2011 [98-
615-A-10].

[2] Fukuhara N, Tokiguchi S, Shirakawa K, Tsubaki T. Myoclonus epilepsy associ-
ated with ragged-red fibres (mitochondrial abnormalities): disease entity or
a  syndrome? Light and electron microscopy of two cases and a review of the
literature. J Neurol Sci 1980;47:117–33.

[3] DiMauro S, Hirano M [updated 2015 Jan 29] MERRF. SourceGeneReviews®

[Internet]. Seattle (WA): University of Washington, Seattle; 1993-2017; 2003
Jun 3.

[4] Mancuso M,  Orsucci D, Angelini C, et al. Phenotypic heterogeneity of the
8344A > G mtDNA “MERRF” mutation. Neurology 2013;80:2049–54.

[5] Hirano M,  DiMauro S. Clinical features of mitochondrial myopathies and
encephalomyopathies. In: Lane RJM ed. Handbook of Muscle Disease. New
York: NY: Marcel Dekker Inc; 1996. p. 479–504.

[6] Berkovic SF, Shoubridge EA, Andermann F, Andermann E, Carpenter S, Karpati
G.  Clinical spectrum of mitochondrial DNA mutation at base pair 8344. Lancet
1991;17;338(8764):457.

[7] Berkovic SF, Carpenter S, Evans A, et al. Myoclonus epilepsy and ragged-
red fibres (MERRF). A clinical, pathological, biochemical, magnetic resonance
spectrographic and positron emission tomographic study. Brain 1989;112(Pt
5):1231–60.

[8] Holme E, Larsson NG, Oldfors A, Tulinius M,  Sahlin P, Stenman G. Multiple sym-
metric lipomas with high levels of mtDNA with the tRNA(Lys) A– > G(8344)
mutation as the only manifestation of disease in a carrier of myoclonus epilepsy
and ragged-red fibres (MERRF) syndrome. Am J Hum Genet 1993;52(3):
551–6.

[9] Larsson NG, Tulinius MH,  Holme E, Oldfors A. Pathogenetic aspects of

the A8344G mutation of mitochondrial DNA associated with MERRF syn-
drome and multiple symmetric lipomas. Muscle Nerve Suppl 1995;3:
S102–6.

10] Mancuso M,  Orsucci D, Angelini C, et al. Phenotypic heterogeneity of the
8344A > G mtDNA “MERRF” mutation. Neurology 2013;28;80(22):2049–54.

http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0055
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0060
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0065
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0070
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0075
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0080
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0085
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0090
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0095
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100
http://refhub.elsevier.com/S1879-7296(18)30176-5/sbref0100

	MERRF syndrome (Myoclonic Epilepsy with Ragged Red Fibres) presenting with cervicothoracic lipomatosis
	1 Introduction
	2 Case reports
	3 Case 1
	4 Case 2
	5 Case 3
	6 Case 4
	7 Discussion
	8 Conclusion
	Disclosure of interest
	References


