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Abstract

The ε-sarcoglycan (SGCE) gene is an important cause of myoclonus-dystonia (M-D), 

although the majority of cases with an M-D phenotype test negative. 

Seven of 31 patients with the M-D phenotype carried a mutation in the SGCE gene. 

Positive family history and truncal myoclonus were independent prognostic factors. Early 

disease onset, onset with both myoclonus and dystonia, and axial dystonia were detected 

signifantly more often in the mutation carriers.
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Introduction

The recently revised diagnostic criteria for M-D include: 1) Onset of myoclonus usually in 

the first or second decade of life; mild dystonic features are observed in some affecteds 

in addition to myoclonus and may rarely be the only manifestation of the disorder; 2) 

Males and females equally affected; 3) A benign course, often variable but compatible 

with an active life of normal span; 4) Autosomal-dominant mode of inheritance with 

variable severity, and incomplete penetrance; 5) Absence of dementia, gross ataxia, and 

other neurological deficits; 6) Normal EEG, SSEP and neuroimaging studies. Optional 

diagnostic criteria are a positive response of symptoms (particularly of the myoclonus) to 

alcohol and various personality disorders and psychiatric disturbances.1

Linkage analysis mapped a gene for M-D to chromosome 7q21-q31 (DYT11) 2 that was 

identified to be the ε-sarcoglycan (SGCE)3. Mutations in the SGCE gene have been 

reported in a number of families worldwide. (E-table)

E-table The table shows a summary of the clinical features of published cases of families with the 
M-D phenotype and an SGCE mutation. 

Reference Families 
(numbers)

Patients 
(numbers)

Onset <20 
years

Truncal 
myoclonus

Axial 
dystonia

Family 
history

1 9 24 24 19 5 24

2 3 26 26 12 7 26

3 2 9 9 1 0 9

4 3 22 22 0 0 22

5 1 7 7 0 3 7

6 2 11 11 0 1 11

7 4 6 5 1 0 6

Total (patients) 20 105 104 33 16 105

Penetrance of SGCE mutations is reduced in mutation carriers who inherit the mutation 

from their mother due to maternal imprinting.4 In two single M-D families, the dopamine 

D2 receptor gene (DRD2) on chromosome 11q, and a novel mutation in the DYT1 gene have 

been implicated. In both of these families, however, an additional mutation in the SGCE 

gene has been described.5 Conversely, mutations in SGCE are absent in a considerable 

proportion of clinically typical, familial cases, suggesting genetic heterogeneity of the 

disorder.6,7 Supporting this notion, a new M-D locus has been mapped to chromosome 

18p11 (DYT15) in one pedigree.8 Little is known about the phenotypic differences 

between SGCE mutation-positive and -negative cases. We studied 31 unrelated patients 

with a typical M-D phenotype to identify clinical factors differentiating M-D patients with 

and without a mutation in the SGCE gene.
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Methods

Thirty-one patients (28 consecutive cases from our own outpatient clinic in Amsterdam 

and three patients referred from another hospital) with an M-D phenotype were included 

in the study between January 2000 and June 2004. After obtaining informed consent, 

patients underwent a standardized interview and neurological examination (MT, EF, JDS). 

Laboratory findings including copper and ceruloplasmin and an MRI were normal. The 

diagnosis of M-D was made according to the established clinical criteria.1 

To detect mutations in the SGCE gene, all twelve exons and respective exon-intron 

boundaries were sequenced using published primers.4

Clinical and genetic characteristics of the patients were summarized using descriptive 

statistics. The association between patient characteristics (disease onset, family history, 

site of myoclonus and dystonia, alcohol sensitivity and psychiatric symptoms) and 

mutation profile was univariately analysed using the X2 test (or the Fisher’s Exact test 

when appropriate). Multivariate logistic regression (with forward selection procedure) 

was performed to identify patient characteristics that independently predict the patient’s 

mutation status. Effect sizes were expressed as odds ratios (OR). The goodness-of-fit of 

the model was assessed using the Hosmer-Lemeshow test. 

Table 1. Genetic characteristics of SGCE mutation-positive patients.

Case SGCE mutation Protein Exon

1 c.619-20delAG p.R207fsX215 5

2 c.179A>C* p.H60P 2

3 c.856C>T p.Q286X 7

4 c.304C>T p.R102X 3

5 c.808T>C p.W270R 6

6 IVS7+2C>T diff. splicing intron

7 c.885insT p.Q286fsX297 7

* de novo mutation.  SGCE=epsilon-sarcoglycan gene

Results

Seven of the 31 index cases carried a mutation in the SGCE gene (table 1). Patients 4 

(Family C, II.1)9 and 6  (V.1)10 were the index patients in Dutch pedigrees that had been 

previously described. In Case 2 (Family A, II.1) 9, a de novo mutation was detected. 

Clinical comparisons between the mutation-positive and -negative cases revealed that 

more mutation-positive patients (7/7) had a disease onset before age 20 years compared 

to the mutation-negative group (10/24, Fisher’s Exact Test: p<0.01) (table 2 and 3)

Mutation carriers first presented mostly with a combination of both myoclonus and 

dystonia, whereas mutation-negative patients started with either myoclonus or dystonia 

42



(6/7 vs 9/24 without mutation; p=0.04).  Family history of  both myoclonus and dystonia 

was positive more frequently in the mutation carriers (5/7 vs. 4/24 without mutation; 

p=0.01). Family history of either myoclonus, dystonia or both was seen more often in the 

mutation-positive patients (6/7 vs. 9/24; p=0.04).  In terms of specific clinical features, 

both truncal myoclonus (6/7 vs 5/24; p<0.01) and axial dystonia (4/7 vs. 3/24, p=0.03) 

were seen more often in the mutation-positive patients.

No significant differences could be demonstrated between the two groups regarding 

alcohol sensitivity and psychiatric symptoms. Multivariate logistic regression showed 

that family history for myoclonus and dystonia (OR=14, p=0.04) and truncal myoclonus 

(OR=25.1, p=0.02) were independent prognostic factors for the presence of a positive 

mutation (Hosmer-Lemeshow test, p=0.77). 

In the families of the seven index patients, we identified 33 manifesting mutation-positive 

family members who underwent a standardized interview and neurological examination 

(MT, EF, JDS). Of these family members, nine (27.3%) showed myoclonus of the trunk, 

and 14 (42.4%) had axial dystonia. In 19 patients (57.6%), at least one of these two 

symptoms was present. Family members of the nine mutation-negative patients with a 

positive history for myoclonus and dystonia were not investigated as most of them were 

deceased before the onset of the study. 

Discussion

Seven different SGCE mutations were detected in 31 Dutch index cases with an M-D 

phenotype. Features significantly associated with the presence of an SGCE mutation were 

onset in the first two decades of life, onset with myoclonus and dystonia, and a positive 

Table 2. Characteristics of SGCE mutation-positive patients.

Case Sex/
age 
(yrs)

Age of 
onset
(yrs)

Starting 
symptom & 
distribution

Distribution 
of 
myoclonus

Distribution 
of 
dystonia

Alcohol 
sensitivity 

Family 
history

1 M/47 8 M:UL,LL D:A T, UL, LL A, LL yes pos: M & D

2 M/19 7 M:C,T,UL D:C C, T, UL C yes neg

3 F/43 16 M:C D:C C, UL, LL C, A, UL no pos: M & D 

4 M/47 11 M:C D:C C,T,UL, LL C unknown pos: M

5 F/27 10 M:C D:C C, T Cr, C yes pos: M & D

6 F/39 1 M:T,UL,LL D:C T, UL, LL C,UL,LL,A yes pos: M & D

7 M/27 17 M:C D:C C,T,UL,LL C,A yes pos: M & D

M = myoclonus, D = dystonia, A = axial, C = cervical, Cr = cranial, T = trunk, UL = upper limbs, LL = lower 
limbs
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family history. In addition, we demonstrated truncal myoclonus and axial dystonia as 

significant clinical symptoms pointing towards a mutation in the SGCE gene. 

Consistent with the literature, we also found a high frequency (57.6%) of at least one of 

these two symptoms among the manifesting, mutation-positive family members of our 

index patients.

Currently, 24 different families have been described in detail with a total of 105 affected 

patients (Appendix (E)A-1). All of these showed a positive family history and all but one an 

Table 3. Characteristics of SGCE mutation-negative patients. 

Case Sex/
age 
(yrs)

Age of 
onset 
(yrs)

Starting 
symptom & 
distribution

Distribution 
of myoclonus

Distribution 
of dystonia

Alcohol 
sensitivity

Family 
history

1 F/53 45 M:UL C, T, UL, LL Cr no pos: M

2 F/36 25 M:C  D:C C C unknown neg

3 M/56 14 M:C  D:C C C yes neg

4 F/33 21 M:C  D:C C C yes neg

5 F/40 21 M:UL C, UL, LL C, UL unknown neg

6 M/30 27 M:UL, LL T, UL, LL Cr, Wc unknown pos: D

7 F/57 37 D:C C C yes pos: M & D

8 F/38 0 M:UL C, UL Cr, C, UL yes pos: M & D

9 F/78 40 M:C  D:C C, UL C no neg

10 F/42 1 D:C C, UL, LL Cr,C, UL, LL yes pos: M & D

11 F/44 12 M:C C C yes pos: M

12 F/73 65 M:UL D:UL C, UL, LL Cr, C, UL, LL unknown neg

13 M/26 22 M:C C, UL C no neg

14 F/60 8 M:C,UL C,T, UL C, A, UL no neg

15 M/37 27 M:C C C unknown neg

16 F/37 30 M:C D:LL C A, UL, LL yes neg

17 F/69 35 M:C C,UL C no neg

18 F/40 14 M:C,UL C,UL C yes pos: M

19 F/35 12 M:C  D:C C,T A,C, UL no pos: M & D

20 F/16 9 M:C  D:C C,UL UL unknown neg

21 M/47 8 M:C,UL,LL C, UL, LL C yes neg

22 F/79 72 M:C  D:C C,UL C, Cr no neg

23 M/53 13 M:UL,C,T T,UL,LL C no pos: M

24 M/56 22 M:UL C,UL C yes neg

M = myoclonus, D = dystonia, A = axial, C = cervical, Cr = cranial, T = trunk, UL = upper limbs, LL = 
lower limbs, Wc = writer’s cramp 
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age of onset below 20 years.  Forty-six mutation-positive patients (43.8%) showed at least 

one of the two characteristics (truncal myoclonus and axial dystonia). Thirty-three (31.4%) 

showed truncal myoclonus, and axial dystonia was present in sixteen (15.2%) others. 

Myoclonus of the upper part of the body is emphasized in the literature and in the 

official criteria of M-D but is of limited value in predicting a mutation in the SGCE gene 

in patients with an M-D phenotype. Alcohol sensitivity, a suggestive but not obligatory 

criterion for the diagnosis, was not significantly different between the mutation-positive 

and -negative groups. However, in seven cases, the effect of alcohol remained unknown, 

thus limiting the statistical analysis. The occurrence of psychiatric symptoms did not 

discriminate between the two groups. However, psychiatric complaints were obtained by 

history only, and therefore, no definite conclusions can be drawn. 

Although there is considerable overlap in the clinical picture between carriers and non-

carriers of SGCE mutations and no single distinguishing factor could be detected, we 

identified several clinical “red flags” that may point towards the presence of an SGCE 

mutation. Our findings will have implications on patient selection for the laborious and 

expensive mutational testing of the SGCE gene. At present, the mutational status does 

not influence the choice of current treatment options for M-D. However, it has major 

implications on genetic counselling of these patients since penetrance of SGCE mutations 

is highly dependent on the imprinting status of the mutated allele and therefore, it 

is possible to predict the affected status of a SGCE mutation carrier with about 90% 

certainty.1,10 
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