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Lyme disease as previously thought may not be so uncommon 
in India. This case report highlights the importance to consider 
Lyme in the light of corroborative clinical scenario, which can 
greatly aid in timely treatment and thus prevent long‑term 
complications.
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Parkinsonism, Olivary Hypertrophy and Cerebellar Atrophy with 
TTC19 Gene Mutation

Dear Editor,

Mitochondrial respiratory chain (MRC) complex III is 
responsible for the transfer of electrons from reduced coenzyme 
Q to cytochrome C needed for the formation of electrochemical 
potential and adenosine triphosphate (ATP) generation.[1] The 
mutations in the TTC19 gene have been identified to cause a 
deficiency of MRC complex III. MRC complex III deficiency 
nuclear type 2 due to the mutations in the TTC19 gene is 
inherited in an autosomal recessive pattern. The mutations in 
the TTC19 gene cause developmental delay and regression 
with failure to thrive, Leigh syndrome, progressive psychosis, 
and spinocerebellar ataxia.[2] Hereby, we report an adolescent 
female who presented with Parkinsonism. Her Plasma lactate 
was high and muscle MRC enzyme assay showed complex III 
deficiency with clinical exome sequencing showing splice site 
homozygous mutation in TTC19 gene.

A 15‑year‑old girl with normal birth and developmental history 
born to consanguineous parentage presented with a history of 
slowness in daily activities, slowness in walking with imbalance 
and low volume speech of 5 years duration. She had a history 
of febrile illness 5 years back of 2 days duration followed 

by an altered level of consciousness lasting for 3‑4 days and 
slowly recovered from the encephalopathy episode. There 
was no history of seizures, vomiting, diarrhea, pain abdomen. 
After returning to a normal level of consciousness, she was 
found to be slow in daily activities, slow in comprehension and 
expression, reduced volume of speech which was monotonous. 
She had reduced interest in daily activities. The speed of 
walking was reduced with imbalance and tendency to fall. 
Systemic examination was unremarkable. Speech was low 
volume and monotonous. Fundus examination was normal. 
Her vertical saccades were slow with normal range. She had 
rigidity of all limbs with brisk deep tendon reflexes. She had 
limb bradykinesia. Plantar responses were mute. Her gait was 
short stepped with imbalance while turning and had postural 
instability. She had terminal dysmetria of both upper limbs. 
Her first brain magnetic resonance imaging (MRI) at time 
of febrile illness showed symmetrical T2 hyperintensities in 
caudate, putamen. Repeat brain MRI showed T1 hypointense 
and T2 hyperintense patchy lesion in bilateral striatum with 
hyperintensity in ventral medulla involving inferior olivary 
nucleus suggesting hypertrophic olivary degeneration and 
cerebellar atrophy [Figure 1]. Complete hemogram, renal liver 
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and thyroid function tests, serum electrolytes were normal. 
Serum electrolytes, copper, and ceruloplasmin were normal. 
Plasma lactate was high (42 mg/dl). Quadriceps muscle 
biopsy did not show mitochondrial pathology. Respiratory 
chain complex assay from muscle sample showed reduced 
complex III deficiency (<20%). Clinical exome sequencing 
showed novel consensus splice site variation in homozygous 
state in intron 8 of the TTC19 gene (c. 831 + 2T > A). She 
was treated with carnitine, coenzyme Q10, riboflavin, thiamine, 
vitamin E, and biotin. There was no response of Parkinsonism 
to levodopa (600 mg) at 3 months follow‑up.

Isolated deficiency of MRC complex III is a least commonly 
diagnosed mitochondrial disorder. Their diagnosis is difficult 
due to the lack of histological and biochemical hallmarks in 
skeletal muscle biopsies (no ragged red fibers or cytochrome 
oxidase negative fibers). The gene mutation associated with 
complex III deficiency is MT‑CYB, BCS1L, UQCRB, UQCRQ, 
UQCRC2, CYC1, UQCC2, UQCC3, LYRM7, and TTC19.[3]

TTC19 gene located on the chromosome 17p12 encodes 
a TTC19 (tetratricopeptide repeat domain 19) protein 
embedded in the inner mitochondrial membrane needed for 
the assembly and activation of MRC complex III. TTC19 gene 
mutation causes early‑onset neuroregression to cerebellar 
ataxia and psychosis in adults.[1] Ghezzi et al. (2011) first 
reported TTC19 gene mutations in 4 patients who presented 
with early‑onset cognitive impairment and ataxia with 
pyramidal and extrapyramidal signs in three patients and 
late‑onset (42 years) gait apraxia, dysarthria, dystonia, 
bradykinesia, and psychiatric symptoms in one patient. All 
patients had complex III deficiency in muscle. Brain MRI 
showed hyperintensities in the caudate, putamen, and inferior 
olivary nucleus in the medulla with ponto‑cerebellar atrophy. 
The early‑onset patients had c. 656T > C; p.Leu219 mutations 
with the synthesis of truncated TTC19 protein. Adult‑onset 
patient had c. 517C > T; p.Gln173 nonsense mutation with 

the absence of protein in muscle.[1] Nogueira et al. (2013) 
reported four affected siblings who presented in adolescence/
adulthood with rapidly progressive ataxia and psychiatric 
symptoms. They had frameshift mutations in the TTC19 
gene.[4] Atwal PS. (2013) reported a patient with early‑onset 
slowly progressive neurodevelopmental regression and MRI 
brain showing bilateral striatal and brainstem necrosis.[5] 
Morino et al. (2014) described a patient with late‑onset rapidly 
progressive cerebellar ataxia and cognitive impairment with 
c. 829C > T homozygous nonsense mutation. Brain MRI 
showed cerebellar atrophy.[6] Kunii M, et al. (2015) reported 
an adult with cerebellar ataxia, spastic paraparesis, loss of deep 
sensation, mild frontal lobe dysfunction. Brain MRI showed 
cerebellar atrophy and bilateral high‑intensity signals in the 
inferior olives. A novel homozygous frameshift mutation 
c. 157_158dup [p.Pro54Alafs*48] in the TTC19 gene was 
found.[7] Koch J, et al. (2015) reported 3 cases with early‑onset 
developmental delay, ataxia, and neuroregression. They found 
novel missense mutations (c. 544 T > C/p.Leu185Pro; c. 917 
T > C/p.Leu324Pro) and brain MRI showed hyperintense 
lesions in basal ganglia, brainstem with cerebellar atrophy 
and hypertrophic olivary degeneration.[2] Habibzadeh P, 
et al. (2019) reported an adolescent with cerebellar ataxia, 
psychiatric symptoms, spastic paraparesis and intestinal 
pseudoobstruction.[8]

Our patient had a normal birth and developmental history, 
developed symptomatic Parkinsonism following febrile illness 
with encephalopathy. Brain MRI showed bilateral striatal 
lesions with hypertrophic olivary degeneration and cerebellar 
atrophy. Muscle biopsy showed isolated reduced complex 
III deficiency with splice site homozygous mutation (c. 
831 + 2T > A) in the TTC19 gene.

Isolated complex III deficiency due to TTC19 gene mutation is 
less common with varied clinical phenotypes. The parkinsonian 
phenotype in complex III deficiency due to TTC 19 gene 
mutation has not been described.
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Figure 1: Brain MRI (a) and (b) axial T2 image showing hypertrophic 
olivary degeneration and cerebellar atrophy respectively (red arrow); (c) 
sagittal T2 image showing cerebellar atrophy (red arrow); (d), (e) axial 
T2 image showing caudate and putaminal hyperintensity (red arrow)
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Expanding Mad Hatter’s Shakes: Peripheral Nerve 
Hyperexcitability Syndrome with Artefactual‑Looking Lung 

Lesions
Sir,

Peripheral nerve hyperexcitability syndromes (PNHS) are 
a group of disorders characterized by spontaneous and 
continuous muscle activity resulting from the generation of 
abnormal impulses from the peripheral nerves. They manifest 
as muscle stiffness, cramps, fasciculations or myokymia, with 
or without limb weakness[1] and electromyography (EMG) 
demonstrates spontaneous discharges in the form of doublets, 
triplets or multiplets of high frequency (between 150‑250Hz).[2] 
Although, usually idiopathic, they can be associated with 
neoplasms like thymoma[3] or rarely with heavy metal 
poisoning (lead, gold, silver and mercury).[4] We present a case 
of mercury poisoning presenting with neuromyotonia seeking 
to highlight that peripheral stigmata of systemic illnesses 
should be actively sought for before making a diagnosis of 
idiopathic autoimmune PNHS.

A 19‑years‑old boy presented with subacute onset, progressively 
increasing intermittent painful cramps in both calves and 
thighs, associated with involuntary twitching movements 
with stiffness since the past 4 months. These complaints 
became continuous in the next 2 weeks and worsened with 
activity but were not improved with rest or analgesics. 
These were associated with a reddish, painless, non‑pruritic, 
maculopapular rash which started on the trunk and spread to 
the arms and face over the next 1‑2 weeks. Thereafter, the rash 
turned black and disappeared in the ensuing month, but with 
residual pigmentation.

History of alternative medication intake was present for 
2 weeks prior to symptom onset for vague complaints of 

constipation and dyspepsia. There was no history of weakness, 
sensory loss and cognitive/behavioural symptoms and family 
history was insignificant.

On examination, hyper‑pigmentated papules were present all 
over the body [Figure 1a] and myokymia was noticed over 
calves and lateral aspect of thigh. Remaining neurological 
examination was normal.

A diagnosis of a PNHS was made. Routine investigations, 
thyroid function tests, viral markers for HIV, hepatitis 
B and C, magenetic resonance imaging (MRI) brain and 
cerebrospinal fluid (CSF) examination were normal. 
Chest X‑ray (CXR) revealed a military mottling across 
the chest area exposed to radiation, not limited to the lung 
fields [Figure 1b]. Electrophysiological study (EPS) revealed 
normal nerve conductions but EMG revealed the presence 
of neuromyotonic discharges in both lower limbs when 
tested in vastus lateralis and tibialis anterior, confirming 
our diagnosis. Serum auto‑immune profile was tested which 
came strongly positive for contactin‑associated protein 
2 (CASPR2) with a negative result for others (NMDA, 
AMPA, LGI1, GABA‑B). Computed tomography (CT) 
thorax was negative for thymoma. Urine and serum 
were tested for heavy metals in view of alternative 
medication intake, both of which showed very high levels 
of mercury (130.89 mcg/L and 245 mcg/L respectively; 
normal value <10 mcg/L). Skin biopsy done from the 
hyper‑pigmented papules was suggestive of lichen planus 
pigmentosus. This dermatological manifestation is known 
to occur as an allergic reaction to mercury.[5]
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