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Anesthesia recommendations for  

Joubert syndrome 

Disease name: Joubert syndrome 

ICD 10: Q04.3 

ORPHAcode: 475 

Synonyms: CPD IV, Cerebelloparenchymal disorder IV, Classic Joubert syndrome, Joubert 
syndrome type A, Pure Joubert syndrome, Vermis-agenesis, Joubert-Boltshauser syndrome 

Disease summary: Joubert syndrome (JS) is a rare autosomal recessive disorder whose main 
clinical signs are muscular hypotonia, ataxia, mental retardation, abnormal eye movements 
and a respiratory pattern of alternating hyperpnea-apnea [1,2]. 

First described in 1969, the prevalence is estimated to be 1 in 100,000 [3,4]. 

JS is defined by a characteristic cerebellar and brainstem malformation, especially by the 
partial or complete agenesis of the cerebellar vermis – the structure connecting both parts of 
the cerebellum. Furthermore, other bordering parts of the cerebellum can also be involved [5-
7]. 

The clinical course shows an abnormal breathing pattern (episodic tachypnea and/or apnea) 
and nystagmus, with onset during the neonatal period. The breathing pattern is characterized 
by effortless hyperventilation, which is more conspicuous in the awake state and intensifies 
after stimulation. Paroxysmal hyperventilation is often punctuated by intermittent central 
apnea. However, abnormal respiratory pattern is not a consistent finding, and respiratory 
distress in the proper sense is not a feature. During infancy, muscular hypotonia can be 
observed, and later cerebellar ataxia (staggering gait and imbalance) may develop. Delayed 
motor function development is common, and cognitive function ranges from normal intelligence 
to severe deficits. Oculomotor apraxia and seizures may occur. Additional findings can include 
renal disease, ocular colobomas, occipital encephalocele, hepatic fibrosis, oral hamartomas, 
and endocrine abnormalities [2,3,8,9]. 

Physical characteristics are: Large head, prominent forehead, high rounded eyebrows, 
epicanthal folds, an upturned nose with prominent nostrils, palate malformations, 
laryngomalacia, micrognathia, an open mouth (with oval, 'rhomboid' and finally triangular 
shape), tongue protrusion and rhythmic tongue motions, and occasionally low-set and tilted 
ears. Other features sometimes present in Joubert syndrome include retinal dystrophy, and 
polydactyly [2,3,8,9]. 

Diagnosis is based on the main clinical features. These must be accompanied by the presence 
of a neuroradiological hallmark, designated as the “molar tooth sign'' (MTS) on magnetic 
resonance imaging (MRI). In view of the complex genetic heterogeneity, mutations are only 
found in about 50% of patients at present [7,10]. 
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Diagnosis may be incorrect; if uncertainty exists, the diagnosis should be re-evaluated. 

Every patient is unique; individual circumstances must always guide clinical care. 

Medicine is in progress; new clinical knowledge may not be yet reflected in this 
recommendation. 

Recommendations are not rules or laws; they provide a framework to support clinical 
decision-making. Although this recommendation has passed a structured review 
process, it does not meet the formal criteria of a guideline. 

Translations may not always reflect the most recent updates of the English version. 

 

 
Find more information on the disease, its centers of reference and patient 
organizations on Orphanet: www.orpha.net 
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Emergency information 

 

A 

AIRWAY / 
ANESTHETIC 
TECHNIQUE 

Macroglossia may occur; therefore, RA (with or without 
analgosedation) may be preferred. 

B 
BLOOD PRODUCTS 
(COAGULATION) 

Not reported. 

C CIRCULATION Not reported. 

D DRUGS 
Respiratory depression should be avoided, and 
neuromuscular monitoring is recommended if 
neuromuscular blocking agents are administered. 

E EQUIPMENT Not reported. 

 

 
Typical surgery and procedures 

Diagnostic procedure: MRI.  

Oral and maxillofacial surgery: Maxillary aberrations, dental malposition, dental extractions; 
Neurosurgery: ventricular shunts (rare); Ophthalmology: strabismus and retinal surgery; 
General surgery: implantation of peritoneal dialysis catheter, liver and renal transplantation 
due to loss of function. Orthopedic surgery: scoliosis surgery. 

 

Type of anesthesia 

Up to now, there are only some reports about anesthesia in patients with JS in the literature. 
Those were basically reported to be uneventful. Although volatile anesthetics and opioids are 
discussed to increase postoperative breathing problems, so far a recommendation for either 
volatile or intravenous anesthetic agents cannot be made. Short-acting agents are preferred. 
The use of α2-agonists has been reported [11-21]. 

Regional anesthesia is strongly recommended, but mostly in combination with sedation, 
because of the psychological disturbances of the patients.  

This is especially true because emotional stress can trigger breathing difficulties like tachypnea 
or apnea in these patients [3]. 
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Necessary additional preoperative testing (beside standard care) 

Routine preoperative testing depends on comorbidity of the patients. Mostly no particular tests 
are necessary, beside the standard routine approach. 

In case of renal or hepatic involvement, renal and hepatic function have to be assessed. 

Particular attention should be turned to medical history and physical examination. A history of 
hyperpnea, tachypnea, and apnea in the past has to be evaluated. Furthermore, tongue 
protrusion, small mouth opening, and mobility of the cervical spine as signs for difficult 
intubation conditions have to be recognized. 

 

Particular preparation for airway management 

Airway management should not be a special problem in the majority of patients. If there are 
any physical signs for possible difficult intubation conditions, the usual precautions must be 
taken, and common tools to secure the difficult airway should be held for immediate use. 

Awake fiberoptic intubation is not recommended because of the often diminished or absent 
patient cooperation. If necessary, fiberoptic intubation should be performed in the anesthetized 
patient. 

 

Particular preparation for transfusion or administration of blood products 

Not reported. 

 

Particular preparation for anticoagulation 

Not reported. 

 

Particular precautions for positioning, transportation and mobilization 

Not reported. 

 

Interactions of chronic disease and anesthesia medications 

Not reported. 

 

Anesthetic procedure 

Avoid premedication with drugs depressing respiratory function. 
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Propofol was used without any adverse effects. For volatile anesthetics possible prolongation 
of postoperative breathing problems has been discussed. Inhalational anesthesia induction 
may induce apnea. 

Depth of anesthesia can be monitored by using electroencephalography-based devices. 

The use of long-acting opioids should be avoided because of their depressant effect on 
respiratory function. 

In case of immobilization, succinylcholine should be avoided. 

Non-depolarizing muscle relaxants should be administered with caution and appropriate 
monitoring or be avoided because of existing muscular hypotonia. 

For postoperative analgesia and to avoid opioids, local or regional anesthesia is strongly 
recommended. This often has to be performed under (or combined with) general anesthesia 
or sedation. 

Clonidine may increase the incidence of apneic episodes and should only be used with 
appropriate monitoring. There are reports about the successful administration of 
dexmedetomidine. 

Possibly caffeine or theophylline decrease the incidence of apneic episodes, but data is limited. 

 

Particular or additional monitoring 

There are no reports for particular monitoring in patients with JS in addition to routine 
monitoring, which should include neuromuscular monitoring. 

Monitoring of the depth of anesthesia using electroencephalography-based devices may be 
helpful. 

 

Possible complications 

Patients with JS are at risk for the need of difficult airway management, mainly because of 
macroglossia [15,16,20,21]. 

Hyperpnea and tachypnea, and apneic episodes are common and may influence and prolong 
postoperative course [15,16,20,21]. 

 

Postoperative care 

There is a need for postoperative monitoring of breathing frequency and oxygen saturation. 

Duration of postoperative monitoring should be discussed for every single case. It depends on 
the type of surgery, the need of postoperative pain therapy (especially if opioids have to be 
used), and the administered anesthetic drugs. 

In some cases, postoperative intensive care may be necessary; however, an ambulatory 
setting may also be possible [12,13]. 
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Disease-related acute problems and effect on anesthesia and recovery 

Hyperpnea and tachypnea as well as apneic episodes are typical disease characteristics and 
possible side effects of anesthetics and opioids. Differentiation of the causative trigger may be 
difficult [1,3]. 

 

Ambulatory anesthesia 

Ambulatory anesthesia (according to common guidelines) is possible under certain 
circumstances [13,19]. These include the careful use of neuromuscular blocking agents and 
the avoidance of long-acting opioids, the performance of a potent regional anesthesia, stable 
postoperative respiratory conditions and a competent home care. 

 

Obstetrical anesthesia 

Up to now there are no reports about obstetrical anesthesia in patients with JS. 

 

http://www.orphananesthesia.eu/


www.orphananesthesia.eu 7 

References 
 

1. Brancati F, Dallapiccola B, Valente EM. Joubert Syndrome and related disorders. Orphanet 
J Rare Dis 2010;5:20. doi: 10.1186/1750-1172-5-20 [published Online First: 2010/07/10] 

2. Saraiva JM, Baraitser M. Joubert syndrome: a review. Am J Med Genet 1992;43(4):726-
31. doi: 10.1002/ajmg.1320430415 [published Online First: 1992/07/01] 

3. Joubert M, Eisenring JJ, Robb JP, et al. Familial agenesis of the cerebellar vermis. A 
syndrome of episodic hyperpnea, abnormal eye movements, ataxia, and retardation. 
Neurology 1969;19(9):813-25. doi: 10.1212/wnl.19.9.813 [published Online First: 
1969/09/01] 

4. Bachmann-Gagescu R, Dempsey JC, Bulgheroni S, et al. Healthcare recommendations 
for Joubert syndrome. Am J Med Genet A 2020;182(1):229-49. doi: 10.1002/ajmg.a.61399 
[published Online First: 2019/11/12] 

5. Doherty D. Joubert syndrome: insights into brain development, cilium biology, and complex 
disease. Semin Pediatr Neurol 2009;16(3):143-54. doi: 10.1016/j.spen.2009.06.002 
[published Online First: 2009/09/26] 

6. Kendall B, Kingsley D, Lambert SR, et al. Joubert syndrome: a clinico-radiological study. 
Neuroradiology 1990;31(6):502-6. doi: 10.1007/BF00340131 [published Online First: 
1990/01/01] 

7. Poretti A, Huisman TA, Scheer I, et al. Joubert syndrome and related disorders: spectrum 
of neuroimaging findings in 75 patients. AJNR Am J Neuroradiol 2011;32(8):1459-63. doi: 
10.3174/ajnr.A2517 [published Online First: 2011/06/18] 

8. Sung MW, Kim JW, Kim KH. Bifid epiglottis associated with Joubert's syndrome. Ann Otol 
Rhinol Laryngol 2001;110(2):194-6. doi: 10.1177/000348940111000217 [published Online 
First: 2001/02/24] 

9. Sztriha L, Al-Gazali LI, Aithala GR, et al. Joubert's syndrome: new cases and review of 
clinicopathologic correlation. Pediatr Neurol 1999;20(4):274-81. doi: 10.1016/s0887-
8994(98)00154-4 [published Online First: 1999/05/18] 

10. Bachmann-Gagescu R, Ishak GE, Dempsey JC, et al. Genotype-phenotype correlation in 
CC2D2A-related Joubert syndrome reveals an association with ventriculomegaly and 
seizures. J Med Genet 2012;49(2):126-37. doi: 10.1136/jmedgenet-2011-100552 
[published Online First: 2012/01/14] 

11. Atalay YO, Soylu AI, Tekcan D. Anaesthesia and orphan disease: sedation with ketofol in 
two patients with Joubert syndrome. Eur J Anaesthesiol 2016;33(11):868-69. doi: 
10.1097/EJA.0000000000000489 [published Online First: 2016/10/18] 

12. Bhaskar P, John J, Sivamurthy SK, et al. Anesthetic management of an infant with Joubert 
syndrome for cardiac surgery. J Clin Anesth 2013;25(6):488-90. doi: 
10.1016/j.jclinane.2013.02.013 [published Online First: 2013/08/24] 

13. Buntenbroich S, Dullenkopf A. Total intravenous anesthesia in a patient with Joubert-
Boltshauser syndrome. Paediatr Anaesth 2013;23(2):204-5. doi: 10.1111/pan.12087 
[published Online First: 2013/01/08] 

14. Galante D, Meola S, Cinnella G, et al. Regional caudal blockade in a pediatric patient 
affected by the Joubert syndrome. Acta Anaesthesiol Scand 2009;53(5):693-4. doi: 
10.1111/j.1399-6576.2009.01931.x [published Online First: 2009/05/08] 

15. Habre W, Sims C, D'Souza M. Anaesthetic management of children with Joubert 
syndrome. Paediatr Anaesth 1997;7(3):251-3. doi: 10.1046/j.1460-9592.1997.d01-65.x 
[published Online First: 1997/01/01] 

http://www.orphananesthesia.eu/


www.orphananesthesia.eu 8 

16. Kim JY, Jeong K, Han KS, et al. Anesthetic considerations of Joubert syndrome in patients 
with mitochondrial disease - A case report. Anesth Pain Med (Seoul) 2021;16(2):158-62. 
doi: 10.17085/apm.20091 [published Online First: 2021/04/14] 

17. Matthews NC. Anaesthesia in an infant with Joubert's syndrome. Anaesthesia 
1989;44(11):920-1. doi: 10.1111/j.1365-2044.1989.tb09150.x [published Online First: 
1989/11/01] 

18. Oda Y, Yoshida K, Furutani C, et al. Treatment of dental caries in a patient with Joubert 
syndrome without the use of sedatives: A case study. Spec Care Dentist 2021;41(3):411-
16. doi: 10.1111/scd.12572 [published Online First: 2021/02/06] 

19. Rafatjou R, Torkaman S, Daneshyar F. Dental Management of a Child with Joubert 
Syndrome. Iran J Child Neurol 2022;16(2):137-42. doi: 10.22037/ijcn.v16i2.28713 
[published Online First: 2022/05/03] 

20. Sriganesh K, Vinay B, Jena S, et al. Anesthetic management of patients with Joubert 
syndrome: a retrospective analysis of a single-institutional case series. Paediatr Anaesth 
2014;24(11):1180-4. doi: 10.1111/pan.12472 [published Online First: 2014/07/22] 

21. Vodopich DJ, Gordon GJ. Anesthetic management in Joubert syndrome. Paediatr Anaesth 
2004;14(10):871-3. doi: 10.1111/j.1460-9592.2004.01286.x [published Online First: 
2004/09/24] 

 

 

 
 
 
 
 
 
 
  

http://www.orphananesthesia.eu/


www.orphananesthesia.eu 9 

Date last modified:  February 2026 
 

This recommendation was prepared in 2019 by: 
 
Author(s) 
 
Alexander Dullenkopf, Anesthesiologist, Kantonsspital Frauenfeld, Switzerland 
Alexander.dullenkopf@stgag.ch  
 
Sabine Buntenbroich, Anesthesiologist, Kantonsspital Frauenfeld, Switzerland 
 
Disclosure: The author(s) has no financial or other competing interest to disclose. This 
recommendation was unfunded. 
 
This recommendation was reviewed by: 
 
Reviewer(s) 
 
Ludmyla Kachko, Anesthesiologist, Schneider Children’s Medical Center, Tel Aviv, Israel 
kachko_l@hotmail.com 
 
Enza Maria Valente, Medical and Surgical Pediatric Sciences, University of Messina, Rome, 
Italy 
e.valente@css-mendel.it  
 
Eugen Boltshauser, Neuropediatrician, Kinderspital, Zurich, Switzerland 
eugen.boltshauser@bluewin.ch  
 
Disclosure: The reviewer(s) have no financial or other competing interest to disclose. 
 
Editorial Review 
Tino Münster, Anesthesiologist, Department of Anesthesiology and Intensive Care Medicine, 
Hospital Barmherzige Brüder, Regensburg, Germany 
Tino.Muenster@barmherzige-regensburg.de 
 

 

Update and revision (2022) 
 
Alexander Dullenkopf, Anesthesiologist, Spital Thurgau Frauenfeld, Switzerland 
Alexander.dullenkopf@stgag.ch  
 
Reviewer 
María Goñi Zaballa, Anesthesiologist, Complejo Asistencial Universitario de León; Sanidad 
de Castilla y León (SACYL), Member of the Rare Diseases Working Group of the Spanish 
Society of Anesthesiology and Resuscitation. 
mgozab@saludcastillayleon.es  
 

 

Update and revision (2026) 
 
Alexander Dullenkopf, Anesthesiologist, Spital Thurgau Frauenfeld, Switzerland 
Alexander.dullenkopf@stgag.ch  

http://www.orphananesthesia.eu/
mailto:Alexander.dullenkopf@stgag.ch
mailto:kachko_l@hotmail.com
mailto:e.valente@css-mendel.it
mailto:eugen.boltshauser@bluewin.ch
mailto:Tino.Muenster@barmherzige-regensburg.de
mailto:Alexander.dullenkopf@stgag.ch
mailto:mgozab@saludcastillayleon.es
mailto:Alexander.dullenkopf@stgag.ch


www.orphananesthesia.eu 10 

 
 
Reviewer 
Martin Jöhr, Former head of the Division of Pediatric Anesthesia, Lucerne Hospital (LUKS) 
Adligenswil, Switzerland 
joehrmartin@bluewin.ch 
 
Editorial Review 
Christine Gaik, Anesthesiologist, Department of Anesthesiology and Intensive Care Medicine, 
University Hospital Giessen and Marburg, Campus Marburg and Philipps University of 
Marburg, Germany 
gaikc@med.uni-marburg.de 
 

http://www.orphananesthesia.eu/
mailto:joehrmartin@bluewin.ch
mailto:gaikc@med.uni-marburg.de

