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Dear Editor,
GTP cyclohydrolase-1 (GCH1)-deficient dystonia (DYT-

GCH1/DYT5) is an autosomal-dominant dopa-responsive dys-
tonia (DRD) of childhood onset typically presenting with foot 
dystonia progressing to generalized dystonia and parkinsonism 
with diurnal fluctuation and a dramatic and persistent response 
to levodopa (LD).1 In addition, nonmotor symptoms such as de-
pression, anxiety and sleep quality impairment have been re-
ported and can predate motor symptom onset.2 Occasionally, 
the phenotypic spectrum may include upper-limb (UL) onset of 
dystonia, focal dystonia, and adult-onset parkinsonism and may 
mimic cerebral palsy or spastic paraplegia. Apart from these, 
there can be additional atypical features (DRD-plus), such as in-
fantile onset, developmental delay, hypotonia, ptosis, cerebellar 
dysfunction, and poor LD responsiveness.3 We report one such 
case of DRD-plus presentation of DYT-GCH1 with myoclonus 
dystonia and associated neuropsychiatric symptoms wrongly 
diagnosed as functional movement disorder at onset.

An 18-year-old male, teetotaler with normal perinatal, devel-
opmental and family history (Figure 1A), presented with a three-
year history of jerky involuntary movements of the proximal 
ULs, which were intermittent at onset and later became persis-
tent after a year. He also had jerky backward movements of the 
head with difficulty speaking and swallowing. The UL move-
ments occurred even at rest, while movements of the head wors-
ened upon sitting and speaking. Sleep benefit was noted, which 
lasted approximately 15–20 minutes without any obvious diur-
nal variation. The patient apparently frustrated by these move-
ments, previously harmed himself using sharp objects. In addi-
tion, one year before symptom onset, the patient had behavioral 

changes including a reduced interest in studies, a decline in scho-
lastic performance, obsessive-compulsion and increased anger 
outbursts. He consulted several doctors regarding these behav-
ioral changes, and the possibility of functional movement disor-
der was considered. There was no response to clonazepam, tri-
hexyphenidyl, primidone or propranolol. The movements were 
reduced with tetrabenazine; however, he developed significant 
slowness of all activities during which he first consulted us. The 
patient had symmetrical parkinsonism with bilateral UL resting 
and postural tremors. Based on the history and videos that the 
patient provided, a provisional diagnosis of myoclonus dystonia 
with drug-induced parkinsonism was considered. He was ad-
vised to stop tetrabenazine and assess when the movements re-
appeared. After 10 days, all the signs of parkinsonism had dis-
appeared, and the initial abnormal movements had reappeared. 
Informed consent was obtained from the patient for video re-
cording and publication.

On examination, cognition was normal with a Montreal Cog-
nitive Assessment score of 28, and normal fundus, eye move-
ments and speech. He had healed scars from self-inflicted wounds 
over the forearms, upper arms and back. There was intermittent 
blepharospasm, facial grimacing with frequent jerky move-
ments associated with posturing of both the ULs, head and oc-
casionally the trunk (Supplementary Video 1, segment 1 in the 
online-only Data Supplement), suggesting myoclonus-dysto-
nia. These movements could be suppressed voluntarily for a few 
seconds, but there was no associated urge or rebound to suggest 
tics. He had bilateral UL postural-jerky tremors that persisted in 
action but not at rest. The gait was normal except for the pro-
nounced head and UL movements. The rest of the examination 
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was normal. The patient’s brother and mother were examined, 
and their clinical assessments were normal.

Based on the examination findings, the possibility of adoles-
cent-onset, progressive, persistent, generalized combined dysto-
nia with myoclonus was considered. Biochemical blood investi-
gations, magnetic resonance imaging of the brain and Flourodopa 
positron emission tomography-computed tomography (Figure 
1B) performed in view of tetrabenazine-induced parkinsonism 
were normal. Whole-exome sequencing revealed a novel hetero-
zygous missense likely pathogenic mutation in the GCH1 gene 
(NM_001024024.1:c.449G>A;p.Gly150Glu) (Supplementary 
Material in the online-only Data Supplement). A diagnosis of 
myoclonus-dystonic presentation of DYT-GCH1 was made. Af-
ter one week of 400 mg/100 mg/day of LD/carbidopa (CD), the 
patient had significant improvement (Supplementary Video 1, 
segment 2 and 3 in the online-only Data Supplement) in both 
movement (37.5 to 6.5; 82.7%) and disability (7 to 2; 71.4%) scores 
on the Burke-Fahn-Marsden dystonia rating scale (BFMDRS). 
The improvement was sustained at the one-month follow-up.

Inherited myoclonus-dystonia is a genetically heterogenous 
group with approximately one-third of cases accounted for by a 
mutation in the epsilon-sarcoglycan (SCGE) gene (DYT-SCGE, 
DYT11), an autosomal-dominant dystonia with “lightning-jerks” 
and dystonia predominantly affecting the neck and ULs with 
onset in the first to second decade. Some of the SCGE-negative 
myoclonus dystonia cases are due to other genes associated with 
dystonia, such as TOR1A, THAP1, ANO3, GNAL, CACNA1B, 
TITF1, ADCY5, KCTD1, RELN, and KCNN2.4,5 Rarely, muta-
tions in genes associated with dopamine synthesis (GCH1, TH, 
SR, AADC) can also have myoclonus-dystonia manifestations.6 
Even though it is difficult to differentiate SCGE-positive and 
SCGE-negative myoclonus dystonia, the presence of truncal dys-
tonia and the coexistence of myoclonus and dystonia in the same 
body part with action suggest an alternative cause other than 
DYT-SCGE.7 Coexistent myoclonus and dystonia in the same 
body part as seen in our case may suggest a “jerky-dystonic” in-

stead of myoclonus. Moreover, the jerks in DYT-SCGE are of-
ten described as “lightening” compared to the slower jerks in 
other cases, including ours.

To the best of our knowledge, there is a single report of myoc-
lonus-dystonia presentation of DYT-GCH1. Leuzzi, et al.3 de-
scribed a 17-year-old male with childhood onset myoclonus 
with UL onset later involving the lower limbs, face and trunk, 
predominant action, associated with mild dystonia of ULs and 
neck, mild bradykinesia, and lack of facial expression. A prompt, 
sustained but partial response was noted to 200 mg/50 mg/day 
of LD/CD. The patient carried a previously reported pathogenic 
heterozygous missense variant (c.671A>G;Lys22Arg) in GCH1 
that segregated with the affected family members.

Nonmotor symptoms, predominantly neuropsychiatric, such 
as depression, anxiety and obsessive-compulsive disorders, are 
well reported in patients with inherited dystonia, especially the 
DRD spectrum, including DYT-GCH1, and can even predate 
motor symptom onset.2 Impairment in monoamine, catechol-
amines and serotonin synthesis with mutations in DRD-spec-
trum genes may be the underlying mechanism for the range of 
nonmotor symptoms. The onset of psychiatric symptoms, espe-
cially depression and anxiety followed by movement disorders, 
may sometimes lead to a wrong diagnosis of functional move-
ment disorder; thus, may lead to an avoidable delay in investi-
gations and adequate therapy to improve the quality of life. It 
may also lead to exposure to unwarranted psychiatric medica-
tions, which often lead to de novo movement disorders such as 
tetrabenazine-induced parkinsonism, as seen in our case, or 
worsening of the underlying movement disorders.

To conclude, DYT-GCH1 should be considered in patients 
with inherited myoclonus-dystonia. Neuropsychiatric symptoms 
are well documented in DRD, including DYT-GCH1, and can 
predate motor symptoms. Lack of awareness of these nonmo-
tor symptoms can sometimes lead to an erroneous diagnosis of 
functional movement disorder.
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Figure 1. Pedigree and molecular imaging of the patient. A: Pedigree of the patient. B: Flouro-DOPA PET-CT of the patient showing bilater-
al symmetrical uptake in the basal ganglia. AAO, age at onset; PET-CT, positron emission tomography-computed tomography; y, years.
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Supplementary Video Legend
Video 1. Pre- and post-treatment videos of the patient. Segment 1: Video 

demonstrating normal speech, cranial and proximal upper limb predomi-
nant dystonia with myoclonus characterized by adduction and internal rota-
tion at the shoulders with extension at the elbow and flexion at the wrist and 
fingers. There was intermittent backward jerking of the neck with anterior 
and downward movements of the chin, indicating retrocollis with antecaput, 
facial dystonia and backward extension of the upper part of the trunk. Seg-
ment 2: Significant improvement in the severity of the phenomenology after 
1 week of 400 mg/100 mg/day of levodopa/carbidopa. Segment 3: Pre- and 
post-treatment videos side-by-side to demonstrate the improvement.

Supplementary Material
The online-only Data Supplement is available with this article at https://

doi.org/10.14802/jmd.22106.
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SUPPLEMENTARY MATERIAL

DETAILS OF THE IDENTIFIED GENETIC VARIANT IN THE PATIENT

Whole exome sequencing revealed a novel heterozygous missense likely pathogenic variant in GCH1 gene (NM_001024024.1:c.449G>A;p.Gly150Glu). 
The variant is a novel variant, previously not found either in 1,000 genome project, ExAC database, gnomAD database or in the internal database in hetero-
zygous/homozygous state. The position is strongly conserved. The variant is located in mutational hotspot, metal ion binding Zinc and it has 44 missense/
in-frame variants. In silico assessments predicted deleterious by Sorting Intolerant from Tolerant (SIFT) and probably damaging by Polymorphism Phe-
notyping v2 (PolyPHEN-2). The Combined Annotation-Dependent Depletion (CADD) Phred score was 28. With these evidences, and according to the 
American College of Medical Genetics and Genomics (ACMG) criteria, the variant was classified likely pathogenic (PM1,2, PP22). Sanger sequencing in 
mother is pending.


