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Abstract 

Gillespie syndrome is a rare, congenital disease that typically presents in childhood with cerebellar ataxia, aniridia, and 

intellectual disability. Since the first case was reported in the literature in 1965, recent studies have shown that the mutations in 

Gillespie patients occur in the 1,4,5- trisphosphate receptor type 1 (ITPR1) gene. In our study, we present the first case of 

genetically diagnosed Gillespie syndrome in a child who does not present with aniridia. This child of first-degree consanguineous 

parents presents with a novel homozygous mutation in the ITPR1 gene. In addition, her other symptoms are mild when compared 

to known Gillespie syndrome cases in the literature, and this is the first reported case of Gillespie syndrome in Lebanon and the 

Middle East. This underscores the importance of genetic testing when diagnosing neurological syndromes, and the potential for 

multivariable presentation of patients with such syndromes. 
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Introduction 

Cerebellar ataxia and intellectual disability can present in childhood due to many etiologies, several of which are genetic. 

Gillespie syndrome (GS, MIM: 206700), also known as aniridia-cerebellar ataxia-intellectual disability syndrome, is a rare, 

congenital disease characterized by a range of neurological findings including partial aniridia, non-progressive cerebellar ataxia 

and intellectual disability [1]. It is described as a monogenic condition with mutations in the inositol 1,4,5- trisphosphate receptor 

type 1 (ITPR1) gene being the causal factor. Previous reports describe the pattern of inheritance of the disease as autosomal 

dominant or recessive [2]. 

 

There are 3 ITPR genes in the human genome, and their resulting monomeric conformations form Ca2+ channels primarily in 

the intracellular membranes of Ca2+ stores. IP3 responds to various extracellular signals to diffuse through the cytosol and bind 

to the IP3 receptor which is formed by the 3 ITPR genes including ITPR1 [3].  
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Ca2+ channel activity is central to many cellular functions, including proliferation, secretion, division, contraction, and 

apoptosis. Studies have shown that abnormal intracellular Ca2+ signaling can cause spinocerebellar ataxia in human and mouse 

models [4]. This connects genetic mutations in the ITPR1 gene to the presentation of Gillespie syndrome patients with congenital 

ataxia. 

Gillespie syndrome was first described in 1965 [5] and since then, approximately 30 cases were reported in the literature by 

2020 [6,7]. To the best of our knowledge, we are presenting the first case of Gillespie syndrome with absence of aniridia. This 

is also the first reported case of Gillespie in Lebanon and the Middle East. 

 

Case Presentation 

The proband is a 9-year-old Lebanese girl born to healthy first-degree consanguineous parents who previously had 5 healthy 

sons. She was delivered at the hospital by a normal, uncomplicated vaginal delivery with a birth weight of 3000g and a head 

circumference of 35 cm. The patient presented to our clinic for poor balance, noted when she first started walking at 17 months. 

She also had intermittent left eye deviation notable since the age of 21 months and ataxia identified at the age 3 years.  

 

Neonatal history was unremarkable; her neurological history was significant for mild motor delay, dyslexia and school 

difficulties. She was also hospitalized once for gastroenteritis at the age of 2 years. For better evaluation, whole exome genetic 

testing was performed and showed a homozygous mutation in the ITPR1 gene located on the chromosome 3p26.1 (1:c.2T>A) 

leading to a change in the translation initiation site of the ITPR1 gene. A diagnosis of Gillespie syndrome was subsequently 

made.  

On physical examination aged 9 years, the patient was conscious, alert and cooperative. Her pupils were symmetric and reactive 

to light and she had mild and intermittent left external eye deviation. Her head circumference was of 55 cm. Neurological 

examination revealed ataxia with wide gait but intact proprioception. She also displayed intentional tremor in both upper 

extremities, but her deep tendon reflexes were present and symmetric. A magnetic resonance imaging (MRI) of the brain was 

within normal limits. 

 

Discussion 

A diagnosis of Gillespie syndrome is typically associated with aniridia. Classic aniridia (OMIM 106210) is a rare congenital 

condition with panocular involvement, consisting of partial or complete absence of the iris. However, aniridia could be a feature 

of other systemic conditions like Gillespie syndrome and WAGR syndrome (Wilms' tumor, aniridia, genitourinary anomalies, 

mental retardation) [8].  

Bilateral iris hypoplasia or bilateral partial aniridia has been reported persistently in Gillespie syndrome cases, making it one of 

the earliest symptoms in the course of the disease. The iris typically has a unique “scalloped” appearance at the inner pupillary 

edge due to aplasia of the sphincter pupillae [9]. 

 

Our case is the first case of Gillespie reported in the literature with absence of aniridia. The ocular findings were limited to 

external left eye deviation. Genomic studies were required to arrive at the diagnosis, and this suggests that many syndromes can 

be misdiagnosed without genetic analysis. This critical finding indicates that Gillespie syndrome should not be ruled out due to 

absence of aniridia. 
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In fact, many of her symptoms were milder in presentation compared with other Gillespie cases. It may be that her newly 

described mutation in the ITPR1 gene confers a mild form of Gillespie syndrome. This may also play a role in the absence of 

aniridia. Another major finding in Gillespie is cerebellar involvement which usually presents as hypotonia and delayed motor 

developmental milestones early in life. Our patient started walking at 17 months, which is earlier than most reported cases [6]. 

Ataxia and poor balance were also noted despite her brain MRI showing no cerebellar atrophy which is another particular finding 

in our case. However, a possible cerebellar atrophy in the future cannot be ruled out as some have reported progression to atrophy 

in adulthood [10].  

 

Genetic testing is necessary to make a definitive diagnosis of Gillespie and mutations in the ITPR1 gene on chromosome 3p26 

are the only ones reported so far for this condition. The ITPR1 receptor plays a role in Ca2+ release from the endoplasmic 

reticulum and has been linked to play an important role in cerebellar functions. Without genetic testing, we could not have 

diagnosed our patient with Gillespie syndrome due to the absence of some cardinal findings. 

 

Table 1: Case description of patients with confirmed Gillespie syndrome from 2019 onwards. 

M: male; F: female; y: year; m: month; N: no; Y: yes; NR: not reported. 

Reference Year 

Stendel et al. [11] 

(2019) 

Sharkova et al. 

[12] (2019) 

Filho et al. [7] 

(2020) 

Present Study  

(2021) 

Sex M M F F 

Age at 

Presentation NR 1y 8 m 23y 9y 

Genetic Variant  

c.6280G>A, 

p.E2094L 

с.1865Т˃С 

(p.Leu622Pro) 

Homozygous 

mutation of ITPR1 3p26.1 (1:c.2T>A)  

Bilateral partial 

aniridia Y Y Y N 

Pupils reactive to 

light N Y (reduced) NR Y 

Other ophthalmic 

findings 

Dilated pupils, 

bilateral ptosis, 

mild visual 

impairment 

Lack of gaze 

fixation, pale optic 

nerve, unformed 

macula, no 

convergence Nystagmus 

Left external eye 

deviation 

Hypotonia  N Y (severe) Y Y (mild) 

Motor Findings  Intention tremor Dysmetria Dysarthria Intentional tremor  
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Deep Tendon 

Reflexes Brisk  Normal NR Normal 

Age at Walking  2.5 y NA (1y 8 m) NR 1.4y  

Ataxia Y (Mild) Y Y Y 

Cerebellar 

findings on MRI 

Atrophy of 

Cerebellar Vermis 

(26y) 

Mild Cerebellar 

Atrophy and 

Deepened Sylvian 

furrows 

Mild Cerebellar 

Atrophy N (9y) 

Intellectual 

disability N Y Y ? 
 

Conclusion 

Gillespie syndrome is a rare congenital disorder with a diagnosis usually based on partial aniridia and cerebellar ataxia findings 

and genetic testing revealing mutations in the ITPR1 gene. 

We report a case of Gillespie syndrome that appears milder than previous presentations of the disease. It is also the first report 

of Gillespie without aniridia. Genetic testing is crucial in diagnosing such diseases as clinical findings can sometimes appear 

milder or can be non-existent like in our case. 

 

REFERENCES 

1. Gerber S, Alzayady KJ, Burglen L, et al. Recessive and dominant de novo ITPR1 mutations cause gillespie 

syndrome. Am J Hum Genet. 2016; 98: 971-980. 

2. Mariën P, Brouns R, Engelborghs S, et al. Cerebellar cognitive affective syndrome without global mental 

retardation in two relatives with Gillespie syndrome. Cortex. 2008; 44: 54-67. 

3. Terry LE, Alzayady KJ, Wahl AM, et al. Disease-associated mutations in inositol 1,4,5-trisphosphate receptor 

subunits impair channel function. J Biol Chem. 2020; 295: 18160-18178. 

4. Van de LJ, Chandran J, Knight MA, et al. Deletion at ITPR1 underlies ataxia in mice and spinocerebellar ataxia 

15 in humans. PLoS Genet. 2007; 3: e108. 

5. Gillespie FD. Aniridia, cerebellar ataxia, and oligophrenia in siblings. Arch Ophth. 1965; 73: 338-341. 

6. Stendel C, Wagner M, Rudolph G, et al. Gillespie's syndrome with minor cerebellar involvement and no intellectual 

disability associated with a novel itpr1 mutation: Report of a case and literature review. Neuropediatrics. 2019; 50: 

382-386. 

7. Rezende FM, Pedroso JL, Freitas JL, et al. Aniridia as a clue for the diagnosis of Gillespie syndrome. Arq 

Neuropsiquiatr. 2020; 78: 383. 

8. Bremond GD. [Congenital aniridia in children]. Rev Prat. 2019; 69: 67-70. 

9. Hall HN, Williamson KA, FitzPatrick DR. The genetic architecture of aniridia and Gillespie syndrome. Human 

Genet. 2019; 138: 881-898. 

http://www.literaturepublishers.org/
https://www.sciencedirect.com/science/article/pii/S0002929716300398
https://www.sciencedirect.com/science/article/pii/S0002929716300398
https://www.sciencedirect.com/science/article/abs/pii/S0010945207000056
https://www.sciencedirect.com/science/article/abs/pii/S0010945207000056
https://www.jbc.org/article/S0021-9258(17)50689-4/abstract
https://www.jbc.org/article/S0021-9258(17)50689-4/abstract
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.0030108
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.0030108
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/627909
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0039-1693150
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0039-1693150
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0039-1693150
https://www.scielo.br/j/anp/a/ZfBqff76GFrbsztbFJbZ9CF/?format=pdf&lang=en
https://www.scielo.br/j/anp/a/ZfBqff76GFrbsztbFJbZ9CF/?format=pdf&lang=en
https://link.springer.com/article/10.1007/s00439-018-1934-8
https://link.springer.com/article/10.1007/s00439-018-1934-8


Citation: Taki J, Miwa T, Nakagawa H, et al. A Case of Gillespie Syndrome without Aniridia. Clin Image Case Rep J. 2021; 3(6): 170. 

 

 

 

Clin Image Case Rep J. 2021; 3(6): 170                               www.literaturepublishers.org                                                                               5 

 

10. De Silva D, Williamson KA, Dayasiri KC, et al. Gillespie syndrome in a South Asian child: A case report with 

confirmation of a heterozygous mutation of the ITPR1 gene and review of the clinical and molecular features. 

BMC Pediatrics. 2018; 18: 308. 

11. Allart E, Benoit A, Tiffreau V, et al. Sustained-released fampridine in multiple sclerosis: Effects on gait 

parameters, arm function, fatigue, and quality of life. J Neurol. 2015; 262: 1936-1945. 

12. Sharkova IV, Khlebnikova OV, Dadali EL. Gillespiе syndrome, caused by previously undescribed mutation in the 

gene ITPR1. Russian J Child Neurol. 2019; 14: 49-53. 

http://www.literaturepublishers.org/
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-018-1286-5
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-018-1286-5
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-018-1286-5
https://link.springer.com/article/10.1007/s00415-015-7797-1
https://link.springer.com/article/10.1007/s00415-015-7797-1

