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The po-

lice brought 65-

year-old female 

patient to the 

EADU after be-

ing found “roam-

ing the streets” in 

an apparent state 

of confusion. 

This was her 

third admission 

under the same 

circumstances during in the last 3 years. Neurological exam revealed: (1) cognitive impair-

ment, (2) oculo-motor apraxia, (3) abnormal cancellation of VOR (vestibular ocular reflex), 

(4) mild ataxia, and (5) mild hypotonia. Renal function was abnormal and liver function was 

normal. No retinal disturbance was found. The head CT on admission was normal for stroke 

and the lumbar puncture was negative for encephalitis. Her brain MRI showed “molar tooth 

sign”, suggestive of Joubert syndrome, which was confirmed by genetic testing showing 

anomalous NPHP1 gene.  

Keywords: Joubert Syndrome, molar tooth sign, cognitive impairment, abnormal eye 

movements, genetic testing. 
 

 

Резюме 

НЕВЛОВИМА ЦІЛІОПАТІЯ: СИНДРОМ ЖУБЕРА 

Carlo Canepa-Raggio, Ben Burton, Abdul Muhith 

Університетська лікарня James Paget, Грейт-Ярмут,  

Норфолк, Сполучене Королівство 

Поліція привезла в приймальне відділення 65-річну жінку, після того, як вона 

“блукала по вулиці” в стані сплутаної свідомості. Це була її третя госпіталізація при 

тих же обставинах за останні три роки. Під час неврологічного огляду були виявлені: 

(1) когнітивні порушення, (2) окорухова апраксія, (3) патологічний вестибулоокуляр-

ний рефлекс, (4) нерізка атаксія та (5) легка гіпотонія. Ниркові функції були порушені, 

а функції печінки були в нормі. Патології на очному дні не виявлено. Комп'ютерна то-

мографія голови при госпіталізації не виявила інсульту, а дослідження ліквору не ви-

значили енцефаліту. При проведенні МРТ голови визначався “образ молярного зуба”, 

що наводив на думку про синдром Жубера, який був підтверджений генетичним тесту-

ванням, яке виявило аномальний ген NPHP1.  

Ключові слова: синдром Жубера, образ молярного зуба, когнітивні порушення, 

патологічні рухи очних яблук, генетичне тестування. 
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Резюме 

НЕУЛОВИМАЯ ЦИЛИОПАТИЯ: СИНДРОМ ЖУБЕРА 

Carlo Canepa-Raggio, Ben Burton, Abdul Muhith 

Университетская больница James Paget, Грейт-Ярмут,  

Норфолк, Соединенное Королевство 

Полиция привезла в приемное отделение 65-летнюю женщину, после того, как 

она “бродила по улице” в состоянии спутанного сознания. Это была её третья госпита-

лизация при тех же обстоятельствах за последние три года. Во время неврологического 

осмотра были выявлены: (1) когнитивные нарушения, (2) глазодвигательная апраксия, 

(3) патологический вестибулоокулярный рефлекс, (4) нерезкая атаксия и (5) легкая ги-

потония. Почечные функции были нарушены, а функции печени были в норме. Патоло-

гии на глазном дне не обнаружено. Компьютерная томография головы при поступле-

нии не обнаружила инсульта, а исследования ликвора не выявили энцефалита. При 

проведении МРТ головы определялся “образ молярного зуба”, наводящий на мысль о 

синдроме Жубера, который был подтвержден генетическим тестированием, выявившим 

аномальный ген NPHP1.  

Ключевые слова: синдром Жубера, образ молярного зуба, когнитивные нару-

шения, патологические движения глазных яблок, генетическое тестирование. 
 

 

 

Case Presentation 

Previous to her most recent admission, 

this 65-year old female patient had been 

found twice (once in 2013 and then, one 

month before her last admission, in Septem-

ber 2016) wandering the street, confused and 

agitated and brought to AE for admission. She 

was discharged on the first occasion with a 

diagnosis of “viral encephalitis on a back-

ground of learning difficulties” however there 

was no CSF abnormality. On the second ad-

mission she was discharged with a diagnosis 

of “heat exhaustion and learning difficulties”, 

treated with Thiamine 100 mg OD, Risperi-

done 1 mg OD, Citalopram 10 mg OD and 

Ceterizine 10 mg OD and referred to a local 

mental health hospital for further manage-

ment.   

On her third (present) admission, she was 

found by the police once again 10 miles away 

from her caravan house, apparently because 

“she lost her keys to her house”. In the AE, 

her blood investigations revealed: WBC 16, 

haemoglobin 110 g/L, platelets 335, random 

glucose 6.7 mmol/L, bilirubin 47 umol/L (0-

22 umol/L), Alkaline phosphatase 85 U/L, 

Alanine transaminase 9 U/L, total protein 66, 

albumin 32 g/L, globulins 34 g/L, calcium 2.3 

mmol/L, sodium 147 mmol/L, potassium 3.8 

mmol/L, urea 9.5 mmol/L (1.7-7.1 mmol/Lt), 

creatinine 106 umol/L (45-84 umol/Lt). Go-

ing back three years, her renal function was 

noted to be consistently abnormal: urea rang-

ing from 8.8-9.3 mmol/Lt and a creatinine 

from 96-100 umol/Lt. A head CT scan did 

not show any signs of ischemia, oedema or 

haemorrhage; however, it revealed bilateral 

superior cerebellar peduncle elongation (fig-

ure 1). This prompted a review of an MRI 

done in 2013, during her first admission, 

which had been reported simply as “cerebel-

lar atrophy”. Interestingly, on the axial im-

age (figure 2 and 3) it showed bilateral cere-

bellar peduncle elongation, a deep interpe-

duncular fossa and a severe hypoplasia of the 

cerebellar vermix (molar tooth sign); the 

vermian hypoplasia is more evident on the 

coronal view (figure 4). On the sagittal view 

(figure 5), it showed an abnormally displaced 

fourth ventricle and a severely hypoplastic 

cerebellar vermix. These findings led to a ra-

diological diagnosis of Joubert Syndrome.  

On examination, her general physical 

appearance gave the impression of chronic 

self-neglect (facial hair, overweight, long 

fingernails, lack of most dentures, etc.). She 

had signs of peripheral vascular disease, 

chronic cellulitis in both lower limbs, ankle 

varicose veins and multiple small hematomas 

in both forearms. Her BMI was 35, blood 

pressure 150/90 mmHg, RR 19, pulse 89 and 

temperature of 37 degrees. Heart ausculta-



East European Journal of Parkinson’s Disease and Movement Disorders. – 2017. – Vol. 3, No. 2 

 

34 

tion revealed a mild aortic systolic murmur 

(2/5) with no diastolic friction rub and no 

JVD; on lung auscultation, there was bilateral, 

lower lobe crepitus and upper lobe expiratory 

wheezing. Abdominal examination was nor-

mal (no hepatomegaly or splenomegaly, no 

pain or ascites). A CT chest-abdomen-pelvis 

showed small cystic-like lesions in the right 

hepatic lobe (figure 6 and 7). 

 

 
 

Figure 1 (CT): elongated cerebellar peduncles and widened-fourth ventricle 

 

 
 

Figure 2 (Axial MRI): molar tooth sign: (1) Deep interpeduncular fossa, (2) Cerebellar  

vermix hypoplasia and (3) elongated and thick cerebellar peduncles 
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Figure 3 (Axial MRI): deep interpedunclar fossa 

 

 
 

Figure 4 (Coronal MRI): hypoplasia of the cerebellar vermix 
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Figure 5 (Sagittal MRI): deep interpeduncular fossa displaced fourth ventricle,  

and hypoplasic cerebellar vermix 

 

 
 

Figure 6 (CT abdomen): cyst in the right hepatic lobe 
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Figure 7 (CT abdomen): cyst in the hepatic lobe; both kidneys are normal; no cysts noted 

 

She was able to understand simple, 

straightforward ideas and questions, however, 

more complex situations became immediately 

more difficult for her. If the required task was 

too complex, she would remain silent, yet not 

distraught. Although she appeared apathetic 

and disengaged with her surroundings, she 

was able to respond – albeit very slowly – to 

verbal and non-verbal prompts and stimuli. 

There was a lack in blink frequency resulting 

in a sustained – non-intentional – gaze, asso-

ciated with exophthalmos. Neurologically, 

her strength was 5/5 and her tone was normal 

in all four limbs; all sensory modalities (pin-

prick, light/crude touch, proprioception, vi-

bration, temperature and pain) were pre-

served in all four limbs, as in the face and 

thorax. No cranial nerve dysfunction was 

elicited. Both patellar reflexes were brisk 

(+++/++), ankle reflexes were absent and no 

Babinski or Hoffman sign could be elicited. 

Upper limb reflexes were normal (++/++) 

and no frontal-lobe or lower brainstem re-

flexes were elicited. Cerebellar evaluation re-

vealed a very subtle upper and lower limb 

dysmetria, predominantly on the right side 

and also, marked adiadocokinesia of the left 

hand. There was left and right hand apraxia 

for fine-motor movements. She presented a 

wide-based gait without lateropulsion and a 

negative Romberg test. Ophthalmologic ex-

amination revealed normal retina and nerves 

(figure 8), although vision slightly reduced at 

6/12 in each eye corrected.  Eye movements 

were abnormal with hypometric saccades and 

a tendency to head thrust to initiate saccades 

(oculomotor apraxia). She also presented ab-

normal cancellation of vestibulo-ocular reflex 

(VOR). 

Following these findings, with permis-

sion of the patient, we requested genetic test-

ing to confirm the clinical and radiological 

diagnosis. Genetic testing demonstrated 

NPHP1 mutation. 

Investigations 

 MRI scan  

 Blood investigations (including ANA, 

ANCA, ESR, CRP, Protein electrophore-

sis, Ca, P, K, Na)  

 Ophthalmology evaluation in clinic 
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Figure 8: normal intraocular findings 

 

Differential Diagnosis 

1. Joubert syndrome-related disorders 

(JSRD) 

2. Dandy-Walker malformation 

3. Cerebellar vermian hypoplasia 

4. Oligophrenia  

5. Congenital ataxia 

6. Arima syndrome 

7. Leber’s congenital amaurosis  

Treatment 

There is no curative treatment for this 

condition, only supportive measures. For the 

patient her management consisted in second-

ary prevention of renal, liver and ocular mor-

bidity and making sure that her living condi-

tions do not impair her current medical state.  

Discussion 

The diagnosis of Joubert syndrome is 

mainly based on radiological evidence and 

genetic confirmation [1]. Clinically, it can 

present with a wide spectrum of manifesta-

tions, none of which are pathognomonic [2, 

3]. Usually, the first suspicion arises at birth 

or during the initial stages of childhood [4]. 

In this case, however, we describe a patient 

who is 65 years of age and whose symptoms 

were so subtle that she managed to go undi-

agnosed until the later stages of her life. The 

key for diagnosing her was the brain MRI, 

which revealed a characteristic “molar tooth 

sign” which results from the combination of 

[5, 6, 7, 8, 9]:  

1. Deeper-than-normal posterior interpedun-

cular fossa at the level of the isthmus and 

upper pons; 

2. Prominent superior cerebellar peduncles 

(SCP); 

3. Vermian hypoplasia or dysplasia.  

Other radiological signs were also evi-

dent in this patient and aided in the diagnosis. 

These were more easily visualized on the 

coronal and sagittal imaging [10, 11, 12]:  

1. Abnormally shaped (and rostrally dis-

placed) fourth ventricle, 

2. Mild clefting of the vermis.  

The authors found that her radiological 

manifestations were more revealing than her 

clinical presentation. Having lived 65 years 

“independently” (or with minimal assis-

tance), this implied that her cognitive im-

pairment was not severe and that her overall 

mobility was not greatly impaired. The typi-

cal findings – usually detected at birth and 

early childhood – of episodic hyperpnea, 

ataxia, mental retardation and abnormal eye 

movements, were only mildly manifest. She 

had no breathing difficulties, her gait was 

wide-based but no overt limiting ataxia was 
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noted (she was able to walk unassisted, albeit 

slowly), her cognitive capacities were limited 

(yet not disabling) and her eye movements 

were clearly abnormal. It was the latter which 

proved to be one of the most helpful clinical 

aids in her diagnosis; she presented with: (1) 

oculmotor apraxia (OMA), with hypometric 

saccades, (2) abnormal cancellation of the 

vestibular-ocular reflex (VOR) and (3) hori-

zontal nystagmus. No intraocular abnormali-

ties were noted on examination. These neuro-

ophthalmological manifestations are directly 

linked to the hypoplastic cerebellar vermix 

and the elongated superior cerebellar pedun-

cles visualized on the MRI.  

Her cognition was impaired, mainly for 

executive functions and complex, multi-task 

commands. However, she was able to carry 

out simple, linear thought processes. The full 

breath of her memory was difficult to assess, 

however, she was able to provide excellent 

recall for recent events, dates and people and 

she was also capable of remembering long-

term events. She was also able to copy simple 

geometric forms and to complete a dotted-

line examination.  

We also investigated for other potential 

multisystem manifestations, yet found none. 

After performing a CT scan of her chest, ab-

domen and pelvis, we found the following: 

1. Renal system was intact (no signs of cyst-

ic dysplasia or nephronopthisis). No find-

ings suggestive of Dekaban-Arima syn-

drome were found either.  

2. Liver had small cysts; however, these 

were not of clinical relevance. No dilation 

of intra or extra hepatic ducts was noted. 

No hepatic fibrosis was noted either, rul-

ing out COACH syndrome (Coloboma, 

oligophrenia / developmental delay, atax-

ia, cerebellar vermis hypoplasia and he-

patic fibrosis).  

3. No small or large bowel abnormality was 

noted.  

4. Lungs were greatly intact, no major find-

ing was noted.  

Furthermore, we did not find skeletal de-

fects (such as polydactyl, epiphyseal defects, 

etc.) or endocrinology problems. Of the six 

phenotypic subtypes that have been de-

scribed, from a clinical and radiological point 

of view (confirmed genetically), we ruled out 

all but Type 1, i.e. pure Joubert Syndrome. 

Below is a summarized table of the six phe-

notypes (table 1) [10, 11, 12].  

Table 1 

A summarized table of the six phenotypes of Joubert Syndrome 

 

 

 

Type 1 

“Classical” Joubert Syndrome 

1. Molar tooth sign  

2. Intellectual impairment / developmental delay of variable degree 

3. Hypotonia in infancy  

4. One or both of the following (not required but helpful) 

a) Irregular breathing in infancy 

b) Abnormal eye movements (nystagmus and / or OMA) 

Type 2 Joubert syndrome + retinopathy 

Type 3 Joubert syndrome + renal disease  

Type 4 CORS (Cerebello-Oculo-Renal Syndrome) or Senior Loken Syn-

drome 

Type 5 COACH (Coloboma, Oligophrenia, Ataxia, Cerebellar hypoplasia and 

Hepatic fibrosis) 

Type 6 Oro-Facial-Digital Syndrome VI. 

 

The clinical and radiological diagnosis 

was further confirmed by genetic testing. The 

authors also debated on why exactly there 

was such variability between the manifest ra-

diological findings and the subtle clinical 

presentation. The phenotypic variability is 

due to mainly two factors: (1) Genetic heter-

ogeneity (with more than 20 genes to date 

implicated) and (2) Pleiotropic nature of the 

implicated genes. In the case of the latter, one 

particular gene can cause a multitude of 

symptoms and even syndromes. 
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Learning points 

1. The 2013 MRI report was incomplete and 

poorly interpreted by the physician. This 

suboptimal report was misleading and ul-

timately led to a delay in the diagnosis.  

2. The diagnosis of “learning difficulties” 

was never fully investigated. It never was 

specified. It was never contemplated as 

part of a syndrome; it was always as-

sumed to be an “isolated” problem.  

3. Joubert syndrome is the result of brain-

stem and cerebellar malformations, mani-

festing clinically as: hypotonia, ataxia, 

oculomotor apraxia, and ataxia. 

4. There are more than 20 implicated genes 

and 6 clinical phenotypes in Joubert syn-

drome (and JSRD). 

5. The molar tooth sign is very suggestive of 

Joubert syndrome, however, it may also 

be found in other conditions such as Dan-

dy-Walker malformation. 

One final reflection 

“Learning difficulties” must never be a 

closed-ended diagnosis. For the most part, it 

represents part of a wider spectrum of cogni-

tive and behavioral conditions, many of 

which form part of complex neurological 

syndromes with systemic implications. 

Deeming an individual with “learning diffi-

culties” without further detail leaves danger-

ous diagnostic gaps, which can overlook 

treatable comorbidities and appropriate psy-

chological and cognitive behavioral therapy. 

In this particular case, undoubtedly, the pa-

tient had learning difficulties, yet it was one 

manifestation within a vast array of other 

cognitive and behavioral problems associated 

with it. For 65 years she was considered to 

have “mild-to-moderate learning difficulties 

and depression” and lived in extremely poor 

conditions without any specialized care. I 

have no doubt that if the appropriate diagno-

sis would have been made early in her life, 

her living conditions and her overall health 

would not have been so precarious.  

A simple brain scan unveiled a telltale 

sign, which ultimately reoriented and refined 

not only her diagnosis but also her living 

conditions and hopefully, with appropriate 

follow up, will also reduce her renal and he-

patic comorbidities.  

 

References 

1. Kamdar B.B., Nandkumar P. et al. Self-

reported sleep and breathing disturbances 

in JS. Pediatr Neurol. 2011;45:395-399. 

2. Maria B.L., Hoang K.B. et al. “Joubert 

syndrome” revisited: key ocular motor 

signs with magnetic resonance correla-

tion. J Child Neurol. 1997;12:423-430. 

3. Valente E.M., Brancati F. et al. Geno-

types and phenotypes of Joubert Syn-

drome and related disorders. Eur J Med 

Genet. 2008;51:1-23. 

4. Alorainy I.A., Sabir S. et al. Brain stem 

and cerebellar findings in Joubert Syn-

drome. J Comput Assit Tomogr. 

2006;30:116-121. 

5. Hodgkins P.R., Harris C.M. et al. Joubert 

syndrome: long-term follow-up, Devel-

opmental Medicine and Child Neurolo-

gy. 2004;46(10):694-699.  

6. Arts H.H., Knoers N.V. et al. Current in-

sights into renal ciliopathies: what can 

genetics teach us? Pediatr Nephrol. 

2012;28:863-874. 

7. Leao E., Lima M. et al. Joubert Syn-

drome: large clinical variability and a 

unique neuroimaging aspect. Arq Neu-

ropsiquiatr. 2010;68(2):273-276. 

8. Steinlin M., Schmid M., Landau K., 

Boltshauser E. Follow-up in children 

with Joubert syndrome. Neuropediatrics. 

1997;28:204-211. 

9. Castori M., Valente E.M. et al. NPHP1 

gene delection is a rare cause of Joubert 

syndrome related disorders. J Med 

Genet. 2005;42:e9. 

10. Hildebrant F., Otto E. et al. A novel gene 

encoding an SH3 domain protein is mu-

tated in nephronopthisis type 1. Nat 

Genet. 1997;17:149-153. 

11. Otto E.A., Schermer B. et al. Mutations 

in INVS encoding Inversin cause neph-

ronopthisis type 2, linking renal cystic 

disease to the function of primary cilia 

and left-right axis determination. Nat 

Genet. 2003;34:413-420. 

12. Olbrich H., Fliegauf M. et al. Mutations 

in a novel gene NPHP3, cause adolescent 

neprhonophtisis, tapeto-retinal degenera-

tion and hepatic fibrosis. Nat Genet. 

2003;34:455-459. 

 


