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characterized by medically refractory seizures but the tonic 
and atonic drop attacks characteristic of LGS are rarely seen 
in r(20) syndrome. Frontal lobe epilepsy of any etiology 
has seizure phenomenology and EEG similarities with r(20) 
syndrome. The nocturnal EEG pattern in r(20) may also have 
features of continuous spike and wave discharges in slow-wave 
sleep (CSWS).

This case series clearly demonstrates the phenotypic 
heterogeneity of ring chromosome 20 syndrome, which is 
closely related to the degree of mosaicism in the cell lines. 
Case 2 with 100% ring chromosomes showed an early onset 
of seizures with marked dysmorphism and developmental 
disabilities compared to case 1. The percentage of cells with the 
ring(20) in mosaic patients appears to be inversely correlated 
with the response to antiepileptic drugs.[3] This case series 
confirms this observation. It is advisable to add karyotyping as 
one of the earlier investigations in the workup of MRI negative 
refractory epilepsies in children.

Table 2 summarizes the major reports on this rare syndrome 
in the published literature.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have 
given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Financial support and sponsorship
This study was supported by an academic seed grant of the 
Amrita University.

Conflicts of interest
There are no conflicts of interest.

Abhijit Anil Patil, K. P. Vinayan, Arun Grace Roy

 Department of Pediatric Neurology, Amrita Institute of Medical Sciences, Kochi, 
Kerala, India 

Address for correspondence: Dr. K P Vinayan,  
Professor and Head, Department of Pediatric Neurology, Amrita Institute of 

Medical Sciences, Kochi ‑ 682 041, Kerala, India. 
E‑mai: vinayankp@aims.amrita.edu

RefeRences
1. Kosztolányi G. The genetics and clinical characteristics of constitutional 

ring chromosomes. J Assoc Genet Technol 2009;35:44-8.
2. Canevini MP, Sgro V, Zuffardi O, Canger R, Carrozzo R, Rossi E, 

et al. Chromosome 20 ring: A chromosomal disorder associated with a 
particular electroclinical pattern. Epilepsia 1998;39:942-51.

3. Conlin LK, Kramer W, Hutchinson AL, Li X, Riethman H, Hakonarson H, 
et al. Molecular analysis of ring chromosome 20 syndrome reveals two 
distinct groups of patients. J Med Genet 2011;48:1-9.

4. Inoue Y, Fujiwara T, Matsuda K, Kubota H, Tanaka M, Yagi K, et al. 
Ring chromosome 20 and nonconvulsive status epilepticus. A new 
epileptic syndrome. Brain 1997;120:939-53.

5. Augustijn PB, Parra J, Wouters CH, Joosten P, Lindhout D, 
van Emde Boas W. Ring chromosome 20 epilepsy syndrome in children: 
Electroclinical features. Neurology 2001;57:1108-11.

6. Ville D, Kaminska A, Bahi-Buisson N, Biraben A, Plouin P, Telvi L, 
et al. Early pattern of epilepsy in the ring chromosome 20 syndrome. 
Epilepsia 2006;47:543-9.

7. Jacobs J, Bernard G, Andermann E, Dubeau F, Andermann F. Refractory 
and lethal status epilepticus in a patient with ring chromosome 
20 syndrome. Epileptic Disord 2008;10:254-9.

8. Vignoli A, Canevini MP, Darra F, La Selva L, Fiorini E, Piazzini A, 
et al. Ring chromosome 20 syndrome: A link between epilepsy onset 
and neuropsychological impairment in three children. Epilepsia 
2009;50:2420-7.

9. Elens I, Vanrykel K, De Waele L, Jansen K, Segeren M, Van Paesschen W, 
et al. Ring chromosome 20 syndrome: Electroclinical description of six 
patients and review of the literature. Epilepsy Behav 2012;23:409-14.

10. Avanzini P, Vaudano AE, Vignoli A, Ruggieri A, Benuzzi F, Darra F, et al. 
Low frequency mu-like activity characterizes cortical rhythms in epilepsy 
due to ring chromosome 20. Clin Neurophysiol 2014;125:239-49.

11. Freire de Moura M, Flores-Guevara R, Gueguen B, Biraben A, 
Renault F. Long-term EEG in patients with the ring chromosome 20 
epilepsy syndrome. Epilepsia 2016;57:94-6.

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non‑commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

DOI: 10.4103/aian.AIAN_32_20

Submitted: 31-Jan-2020 Accepted: 20-Mar-2020 Published: 05-Jun-2020

Nummular Headache responding to Oxcarbazepine: A Rare 
Case

Sir,
Nummular headache (NH) is a chronic headache disorder with 
mild-to-moderate pressure-like pain in a small round/elliptical 
area of the head, lasting for minutes to hours in absence of any 
lesion of the underlying structures. NH was first described by 
Pareja et al. in 2002 with nearly 200 cases reported in the medical 
literature.[1] NH differs from other headache syndromes in its 

characteristics of constant location, size, and shape of the affected 
area during each attack.[2] NH is categorised in Part 1 “Primary 
Headache Disorders” (4.8) in the International Classification of 
Headache Disorders (ICHD-III). Medications reported to provide 
relief in NH are tricyclic antidepressants (TCA), anticonvulsants, 
local anesthetics, and botulinum toxin, yet no definite medication 
has been reported to treat NH completely.[3]
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We report a case of primary nummular headache who 
responded to oxcarbazepine.

A 54-year-old male presented with a history of continuous 
persistent unilateral headache for 4 years. The pain was 
located in left parietal region of severity 5–6/10 on a Visual 
Analogue Scale. The headache was sharply contoured, fixed 
in size. The patient described it to be like a five Indian rupee 
coin placed on the left parietal part of his head. It was not 
associated with any of nausea, vomiting, photo-phono-phobia, 
rhinorrhea, lacrimation, conjunctival injection, or focal 
neurologic symptoms. He was normal on physical examination. 
His magnetic resonance imaging of head with contrast was 
normal. He had received multiple treatments in the past with 
no response to any of paracetamol, aspirin, indomethacin, 
etoricoxib, and tramadol. Other agents including amitriptyline, 
topiramate, verapamil, propranolol, and benzodiazepine did 
not lead to any improvement.

A diagnosis of nummular headache based on ICHD-III beta 
classification was considered. Gabapentin titrated gradually up 
to a dose of 1200 mg/day had no benefit. When oxcarbazepine 
was titrated to a dose of 900 mg/day over a week, he reported 
complete improvement and continued it for a period of 
3 months with complete pain relief. When he defaulted 
oxcarbazepine, he had recurrence of symptoms in 2 weeks. 
Subsequent restarting of oxcarbazepine led to the complete 
improvement of all symptoms again. We followed the patient 
for one year subsequently, and found that the patient became 
symptom-free while on oxcarbazepine.

Since the first description by Pareja et al., newer studies have 
expanded the clinical learning of NH. Nummular headache is 
of mild-to-moderate in intensity and constrained to the round or 
elliptical 2 to 6 cm area of the scalp lasting for minutes to hours 
with the background pain being constant.[1,4] The affected area 
continues to be hyperesthetic, allodynic, paresthetic, and/or 
tender despite the pain being remitted after the paroxysm.[5] The 
most common region of the scalp affected by NH is the parietal 
region.[6] NH is not associated with nausea, retching, light 
or sound affectability, rhinorrhea, lacrimation, conjunctival 
reddening, or focal neurologic manifestations.

The presumed pathology is that the pain originates from 
epi-cranial tissues such as the inner and outer layer of skull 
and almost all layers of scalp including branches of epi-cranial 
nerves. This hypothesis suggests pain confinement to the 
localized area.[7] There has been a debate of NH being linked 
to Herpes zoster (VZV) infection, epicrania fugax (EF), 
or trigeminal neuralgia (TN). Chen et al. described the 
relationship between VZV infection and NH. They noted 
a case where a patient had two episodes of focal headache 
of similar characteristic as NH. During the second episode, 
cluster of vesicles with the erythematous base were observed 
within the same region of the head, which was diagnosed to 
be Herpes Zoster due to VZV infection. The main differing 
point is that NH occurs for a short duration and mainly on the 
parietal region in a shape of a coin, whereas pain of shingles 

occurs for a longer duration and even anywhere in the body 
at a specific dermatome including the parietal region.[2] There 
are a few similarities between NH and EF as described by 
Herrero-Velázquez et al. In their case, EF resembles  NH 
when there is interictal pain remains in a well-circumscribed 
area. When this area is highly localized with the sharp borders, 
it acquires round pattern resembling NH. The difference 
between these two epi-cranial headache syndromes is that EF 
can radiate with a rapid movement of the head, which is not 
seen in NH according to the ICHD-III criteria.[7] Cupka et al. 
reported a case of TN evolving into NH. They mentioned a 
patient who had three episodes of pain among first was a left 
retro-orbital pain radiating to left eye and left occipital region, 
second was the superficial, lancinating, intermittent pain on the 
left side of the face lasting for seconds to minutes consistent 
with TN, and third was more confined and elliptical to the left 
temporal-parietal region with allodynia on the affected area 
considered with NH. The main difference between TN and NH 
is that TN lasts for few seconds to minutes is located mainly 
unilaterally on the face and triggered by shaving, brushing, 
chewing, etc.[8]

NH has been tried to be treated with trials of medications 
like gabapentin, indomethacin, nortriptyline, topiramate, 
amitriptyline, duloxetine, clomipramine, local interventions 
like auriculotemporal nerve blocks, local subcutaneous 
lidocaine application, local botulinum toxin, and local 
transcutaneous electric nerve stimulation in few successful 
cases.[3] Man et al. described Carbamazepine as the treatment 
of choice for NH in their reported case where it relieved the 
intensity of pain and frequency of attacks. It works best when 
the patient has a lancinating pain attacks similar to what can 
be seen in TN and Occipital neuralgia.[3]

Our patient did not have any relief with multiple treatments, but 
had complete relief with oxcarbazepine. The pain recurred on 
defaulting oxcarbazepine and improved again on resumption 
confirming the response. We could have started carbamazepine 
as well when he had relapse after default with oxcarbazepine, 
but as he had complete relief with oxcarbazepine, the 
patient was not willing to try any other medicine. Both 
carbamazepine and oxcarbazepine work with the same 
mechanism of inhibition of activated voltage-gated sodium 
channels, stabilizing the hyper excited neuronal membrane 
and thus stopping the seizure activity and pain signals sent to 
the brain, thus working as analgesic in neuropathic pain and 
headache disorders. Therefore, it can be helpful in alleviating 
pain in NH. Considering the improvement in our patient with 
oxcarbazepine, NH may share similar pathologic mechanisms 
with trigeminal neuralgia. The links among NH, trigeminal 
neuralgia, and epicrania fugax need to be studied further to 
have a better understanding of this rare syndrome.
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clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.
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A Low‑Excretor Biochemical Phenotype of Glutaric Aciduria 
Type I: Identification of Novel Mutations in the Glutaryl CoA 
Dehydrogenase Gene and Review of Literature from India

Sir,
Glutaric aciduria type-I (GA-I) (OMIM#231670) is a rare 
autosomal-recessively inherited dysfunction of glutaryl-CoA 
dehydrogenase enzyme (GCDH, E.C. 1.3.8.6), involved in 
the degradation of lysine and tryptophan.[1] This results in 
the accumulation of toxic by-products, glutaric acid (GA), 
3-hydroxyglutaric acid (3-OH-GA) and glutaconic acid in 
body fluids. The common clinical and neurological signs 
associated with GA-I include developmental delays, seizures, 
hypotonia,[1] hydrocephalus, brain atrophy, CSF space dilation 
and characteristic dilated Sylvian fissures etc.[2,3] There are 
limited genetic studies on Indian GA-I patients and till date, 
there is no case report on low excretor biochemical phenotype.

Here, we present a case of an 8-month-old male who was 
referred due to motor regression. He weighed normal (10.5 kg) 
for his age at the time of presentation. He was the second child 
of healthy, consanguineous (third degree) parents of Indian 
origin, with no history of GA-I or any related illness in the 
family. Developmental delay was not observed until 8 months 
of age. He further developed motor delay and chorea. The head 

circumference was 45 cm with < 98 percentile, normal for his 
age. The electroencephalography was normal. The Magnetic 
resonance imaging (MRI) suggested FLAIR hyper intensities 
in bilateral striatum, bilateral frontotemporal atrophy with CSF 
space dilation. Both MRI and computed tomography (CT) 
suggested widening of Sylvian fissure giving characteristic 
“bat-wing” appearance [Figure 1]. Biochemical investigations, 
including serum electrolytes, blood glucose, liver functions and 
urinary Orotic acid were within normal limits. Upon selective 
screening by tandem mass spectroscopy (TMS), C5DC was 
found elevated [1.28 µmol/L (Ref Range = 0.00-0.56 µmol/L)]. 
Subsequent, confirmation by urine organic acid analysis by 
gas chromatography mass spectrometry (GC-MS) detected a 
“Low-excretor” phenotype (GA 25.190 mmol/mol creatinine; 
3-OH-GA 32.842 mmol/mol creatinine) (Ref GA: 0.02–3.8 
and Ref: 3-OH-GA: 0–4.6 mmol/mol creatinine). Dried 
blood spots (DBS) were collected from the patient and 
his parents after obtaining informed consent. DNA was 
isolated from DBS using single-lysis salting-out method[3] 
and genetic testing was performed using polymerase chain 
reaction with exon specific primers of GCDH gene and 
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