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Abstract

Joubert Syndrome (JS) is a rare genetic disorder characterized
by developmental abnormalities in the cerebellum, affecting motor
coordination and cognitive development.

We describe a case of a child initially observed at 4 months of age
with a diagnosis of the Joubert Minor variant. The child presented
atypical neuromotor development, mild cerebellar ataxia and oculo-
motor apraxia, but did not experienced apnea episodes, which are
common in the classic form of the disease. Magnetic resonance im-
aging (MRI) findings were subtle, but resembled a “molar tooth sign”,
which is pathognomonic of JS. In keeping with the suggestive MRI
findings, the definitive diagnosis was obtained through genetic test-
ing, which identified a homozygous variant in the gene CPLANE1,
related to JS. The treatment focused on physiotherapy and adapted
pedagogical support.

This case highlights the importance of a comprehensive diagnos-
tic evaluation, especially genetic, even when imaging indicators are
evident, demonstrating the clinical and therapeutic heterogeneity of
JS.
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Introduction

Joubert Syndrome (JS) and Joubert Syndrome Minor represent a
continuum of rare genetic disorders that showcase a unique interplay
between neurodevelopmental anomalies and ciliary dysfunction. The
neurological presentation of these conditions is rooted in the under-
development of the cerebellar vermis (which may be aplastic or small
and dysplastic) and associated brainstem abnormalities (especially
the absence of fiber decussation in the superior cerebellar pedun-
cles and pyramidal tracts), which translate into the signature “molar
tooth sign” (MTS) on MRI [1]. Clinically, JS is manifested through
a constellation of symptoms, including hypotonia, ataxia, cognitive
impairment, ocular manifestations [2], and in some cases, multi-organ
dysfunction [3]. JS Minor, on the other hand, is characterized by more
subtle manifestations, typically without the respiratory symptoms that
are more pronounced in the classic form of JS [4].

Central to the pathogenesis of JS and its variants is the disruption
of primary cilia function. Primary cilia are cellular appendages that
play a pivotal role in cell signaling pathways and sensory functions,
essential for proper development and function of various organ sys-
tems [5]. Pathogenic variants affecting over 30 genes related to cilio-
genesis and ciliary function contribute to the complexity and hetero-
geneity of these syndromes [6]. Of these, mutations in the CPLANE]
gene have been identified, which highlight the syndromes’ diverse
genetic underpinnings and the necessity for comprehensive genetic
testing in the diagnostic process [7].

The therapeutic approach to managing JS and JS Minor is mul-
tidisciplinary, involving tailored interventions such as physiothera-
py, occupational therapy, and specialized educational programs [8].
These strategies aim to address the neurodevelopmental challenges
and improve the quality of life for affected individuals. Despite the
milder prognosis associated with JS Minor, early and appropriate in-
tervention remains paramount for optimizing patient outcomes [9].

While JS Minor typically predicts a milder clinical course, the
need for early intervention remains critical. Appropriate management
can significantly improve the quality of life and functional outcomes
for individuals affected by this condition. The ongoing research and
clinical observation contribute to a growing body of literature that
highlights the clinical and genetic intricacies of JS and the vital im-
portance of a detailed diagnostic approach in informing patient man-
agement strategies [10].

Both JS and JS Minor exemplify the complex interaction between
genetics, clinical presentation, and patient care, which are crucial for
advancing the understanding and management of these rare neurode-
velopmental disorders [11].

Clinical Case

A 4-month-old infant, referred from an ophthalmology depart-
ment, exhibited concerning symptoms since birth, including poor
eye contact, a tendency for right gaze deviation, and a head turned
preferentially to the same side with oculomotor apraxia. Despite
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initial breastfeeding efforts, the child faced feeding difficulties, lead- Conclusion
ing to poor weight gain and a transition to exclusive formula feeding
from 1.5 months. Described as “floppier;, quieter, and sleepier than
her siblings,” in neuropediatric evaluation at 4 month-old the infant
presented poor head control and reduced movement in the left upper
limb with normal osteotendinous reflexes. The perinatal period was

uneventful and the parents are healthy and non-consanguineous.

This case of JS Minor in a pediatric patient exemplifies the intrica-
cies and challenges of diagnosing and managing rare neurodevelop-
mental disorders. The patient’s initial presentation with non-specific
symptoms, such as poor eye contact, head preference, oculomotor
apraxia and feeding difficulties, required careful consideration and a
high index of suspicion for underlying neurological conditions when
analyzing MRI findings. The pivotal role of MRI, particularly the
identification of vermian abnormalities and horizontalization of the
superior cerebellar peduncles (suggesting MTS in the context of pos-
sible JS), along with the conclusive genetic findings, underscores the
importance of combining advanced imaging techniques and genetic

By 6 months, with various therapies, including physiotherapy and
occupational therapy, the parents noted improvements in eye contact
and head control. Significant weight improvement was observed, al-
though feeding milestones were delayed. An MRI, scheduled for later
in the year, was planned to provide further diagnostic insights.

Throughout this period, the child underwent various assessments, testing in the diagnostic process. Additionally, this case emphasizes

including an electroencephalogram (EEG), metabolic studies, with
plasma amino acids and urine organic acids, all without abnormal-
ities. The MRI (Figures 1-4) later revealed a dysplastic appearance
of the vermis, with moderate horizontalization and thickening of the
superior cerebellar peduncles, resembling a milder form of the MTS
suggestive of JS. These findings were crucial in raising suspicion for
this hypothesis, and genetic testing subsequently confirmed the diag-
nosis of JS, specifically the minor variant type 17, with a homozy-
gous likely pathogenic autosomal recessive variant identified in the
CPLANEI gene.

the value of early intervention and personalized therapeutic strategies,
including physiotherapy and specialized educational support, in im-
proving developmental outcomes for children with rare neurological
disorders. The successful diagnosis and management of this case pro-
vides insights into the clinical and genetic nuances of JS, serving as
a reminder of the ongoing need for heightened awareness, expertise,
and a holistic approach in managing such complex conditions.

Acknowledgement

None.

This clinical case underscores the diagnostic challenges of JS Mi-
nor. From the initial ophthalmological concerns to the neuropediatric
evaluation, and finally to the genetic confirmation, the case highlights
the necessity for a comprehensive, multi-faceted diagnostic approach.

p

Financial Support and Sponsorship

This research received no specific grant from any funding agency
in the public, commercial, or not-for-profit sectors.

Conflicts of Interest
The authors have declared that no competing interests exist.

References

1. Joubert M, Eisenring JJ, Robb JP, Andermann F (1969) Familial agenesis
of the cerebellar vermis: A syndrome of episodic hyperpnea, abnormal eye
movements, ataxia, and retardation. Neurology. 19: 813-825.

2. Wang SF, Kowal TJ, Ning K, Koo EB, Wu AY, et al. (2018) Review of
Ocular Manifestations of Joubert Syndrome. Genes. 9: 605.

3. Parisi MA, Doherty D, Eckert ML, Shaw DW, Ozyurek H, et al. (2006) A
comprehensive clinical and genetic study of Joubert Syndrome and related
disorders. Am J Hum Genet. 79: 1051-1063.

4. Brancati F, Dallapiccola B, Valente EM (2010) Joubert Syndrome and re-
lated disorders. Orphanet J Rare Dis. 8: 20.

5. Louie CM, Caridi G, Lopes VS, Brancati F, Kispert A, et al. (2010) AHI1
is part of a complex that is necessary for ciliogenesis and basal body align-
ment. Nat Genet. 42: 624-629.

6. Bachmann-Gagescu R, Dempsey JC, Phelps IG, O’Roak BJ, Knutzen DM
(2015) Joubert Syndrome: A model for untangling recessive disorders with
extreme genetic heterogeneity. Journal of Medical Genetics. 52: 514-522.

7. Srour M, Hamdan FF, Schwartzentruber JA, Patry L, Ospina LH, et al.
(2012) Mutations in CSORF42 cause Joubert Syndrome in the French Ca-

Figures 1-4: In the posterior fossa, particularly in the cerebellum, hy-
pertrophy of the inferior and medial cortex (tonsillar) is observed, with

Tooth Sign”.

nadian population. Am J Hum Genet. 90: 693-700.

: . . L . 8. Satran D, Pierpont ME, Dobyns WB (1999) Cerebello-oculo-renal syn-
slight right predominance. It causes deviation of the cerebellar vermis, dromes including Arima, Senior-Loken and COACH syndromes: More
particularly its lower lobes. On axial and coronal planes, the superior ver- than just variants of Joub;rt syndrome. Am J Med Genet. 86: 459-469.
mis seems abnormal, with irregular fissures and slightly hypoplastic the
superior cerebellar peduncles are less oblique than normal-slight “Molar 9. Edvardson S, Shaag A, Zenvirt S, Erlich Y, Hannon GJ, et al. (2010)

Joubert Syndrome 2 (JBTS2) in Ashkenazi Jews is associated with a
TMEM216 mutation.” Am J Hum Genet. 86: 93-97.

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal

DOI: 10.24966/CSMC-8801/1000237

Volume 11 - Issue4 -« 1000237


http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000237
https://pubmed.ncbi.nlm.nih.gov/30518138/
https://pubmed.ncbi.nlm.nih.gov/30518138/
https://pubmed.ncbi.nlm.nih.gov/20615230/
https://pubmed.ncbi.nlm.nih.gov/20615230/
https://pubmed.ncbi.nlm.nih.gov/26092869/
https://pubmed.ncbi.nlm.nih.gov/26092869/
https://pubmed.ncbi.nlm.nih.gov/26092869/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322222/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322222/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322222/
https://pubmed.ncbi.nlm.nih.gov/10508989/
https://pubmed.ncbi.nlm.nih.gov/10508989/
https://pubmed.ncbi.nlm.nih.gov/10508989/
https://www.cell.com/fulltext/S0002-9297(09)00568-0
https://www.cell.com/fulltext/S0002-9297(09)00568-0
https://www.cell.com/fulltext/S0002-9297(09)00568-0

Citation: Rodrigues FM, Pires R, de Sousa R, Pais RP, Amaral J, et al. (2024) Joubert Syndrome Minor - A Case Report. J Clin Stud Med Case Rep 11: 237.

» Page3of 3 -

10. Valente EM, Rosti RO, Gibbs E, Gleeson JG (2014) “Primary cilia inneu-  11. Doherty D (2009) Joubert Syndrome: Insights into brain development,
rodevelopmental disorders.” Nat Rev Neurol. 10: 27-36. cilium biology, and complex disease. Semin Pediatr Neurol. 16: 143-154.

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal Volume 11 ¢ Issue4 + 1000237

DOI: 10.24966/CSMC-8801/1000237



http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000237
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3989897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3989897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2804071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2804071/

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | ISSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | [ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | ISSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

