Case report

A case report on Arnold chiari type lll:constellation of
disorders, fromdiagnosis to treatment

ABSTRACT :

Arnold-Chiari type 11l isa malformationcharacterised by protrusion of the brainstem, cerebellum and
lower part of the brain due to a cranial malformation. Itis a rare congenital malformation.in which
the brain protrudes through a fissure in the skull. It occursduringpregnancywhen the neural tube of
the foetusdoes not close completely. The Chiari malformation type Ill, althoughdescribed in the
literature, remains rare, complicatingourunderstanding of
theircommonpathophysiologicalmechanisms and their management.

We report the case of a female infant, admitted forseizurewithhypotonia and dysmophic
syndrome.An MRI wasperformedshowingencephalomeningoceleleading for Arnold Chiari type
[lldiagnosis.

The aim of this article is to understand and investigate the association between Arnold-Chiari type IlI
malformation and encephalocele in order to develop-more effective therapeuticstrategies.
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INTRODUCTION :

The complex nature of Arnold-Chiari:Type It requirescareful recognition. It becomes important for all
medicalfields to have a holisticview of theseneurologicaldisorders. Arnold-Chiari Type Ill, alsoknown
as Chiari malformation Type lll, has a verylow occurrence in children. It is part of the spectrum of
hindbrainherniationdisorders. The hindbrain contents, or the so-calledherniating parts, include parts
of the mesencephalon, pons, medullaoblongata, cerebellum, and some of the posteriorcranialfossa
components and structures.;At times, protrusion or herniation of hindbrain contents, meninges, and
part of the skullisobservedthroughdefects in the cranium. Such a neural tube
defectmayresultfrommanyfactars, includinggenetic, neurological, environmental, and
teratologicaletiology.'Most cases remainasymptomatic for a longer duration
beforepresentingwithtypicalhindbrainherniationsymptoms[1]

CasePresentation :

A femalepatientbornfor a twinpregnancy, with a birthweightof 2300 g, hospitalised at H1 for
hypotonia and dysmophic syndrome. An examinationwascarried out in the
neonataldepartment:cardiac and abdominal ultrasoundwere normal. A
transfontanellarultrasoundwasperformed, whichshowed an occipital encephalocelesuggesting an
Arnold Chiari type lll malformation.



Figure 1 : Cerebral and mdullar MRI of Arnold Cigr Tvpé\‘vlll mafformation gﬁowinqencephalocele and syringomyelia
She has undergonesurgeryat the age of 5 months.
-
At the age of 18 months, shelshospltallsedfor management of multiple seizuresrepeatedthroughout
the day, withapparenthypotonia and psychomotorimpairment (can’thold the head up).The
generalexamination on admissionfound: ahypotonic infant, apyrexia, absence of
smoothpursu|tmovementSW|th facial dysmorphla

» |

Figure 2 : Clinicalpresentationof Arnold Chiari Type llishowingcranialdysmorphia and absence of smoothpursuitmovements

Weight and height and cranialcircumference arelessthantwo standard deviations.The
eyeexaminationfound : an abolishedpupillary reflex, withsigns of blindness. The
electroencephalography shows a diffuseslowing of background activitywith multiple wave
spikes.Cerebral MRI suggestsArnold-Chiari type Il malformationwithmeningoencephalocele and
syringomyelia.The patient wasdischargedwith sodium valproate and
prescribedpsychomotorrehabilitation.



Discussion :

Arnold chiari Type Il isdefined by a severeectopia of the cerebellum, the brainstem and IV
ventriclecoupledwith an occipital or upper cervical encephalocele. This severe condition isvery rare,
accounting for lessthan 1% of Chiari malformations [2;3], varyingfrom 0.65% to 4.4% in large series
[2;4;5]. The estimated incidence of encephaloceleis 1-2/5000 live births (about 75-90% of
thembeing occipital) [2;6;7].Encephaloceles arelinked to embryologicvasculararachnoidbetween the
6th and 8th weeks of embryogenesis. 7-18% of encephalocele cases have severe mental and/or
motorfunctiondisorders, depending on size, location, and brain tissue herniation.
Mildintellectualprowessisseencompared to otherabnormalities. Previousstudies on
headcircumference and encephalocele are limited.[8]Syringomyeliais a rare chronic progressive
condition of variousetiologies, characterized by the presence of
intramedullarycavitiesfilledwithcerebrospinalfluid, and itiscommonlyrelated to Chiari
malformation[9;10].

All healthcareworkers in the emergency, pediatric, and neurosurgicaldepartments, as well as the
general population, must have enough information about Arnold-Chiari type Il for diagnosis and
treatment. Clinicalassessment, medicalhistory, and neuroimaging are key tools for diagnosis.
Ultrasoundisused for antenataldiagnosis, whileneonatal CT and pediatric:MRI are used for postnatal
diagnosis. Imaging findingscorrelatewithfunctionalimpairment and.symptomaticonset.
Differentialdiagnosisis important, consideringassociatedcranialabnormalities. Accuratediagnosisis
crucial for management, includingdeterminingintracranial volumeand extent of bonedefect. [11]

Imaging iscritical for diagnosingtheseentities. MRI'is.the preferredmodality. Other options include CT
and ultrasound. Imaging identifies important anatomicalfeatures, aidingtreatmentdecisions and
prognosis. Radiologicalevaluationis key for accuratediagnesis. Modalitychoicedepends on
presentationhistory. Severe cases require MRI, whilelesstypical cases can utilize MRI or ultrasound
for supportive information. [12]

There are advantages and disadvantages to eachimagingmodality. CT and MRI are scarce and
expensive for diagnosingencephalocele. Ultrasoundis the idealprotocol, with MRI alsobeingused. MRI
is the mostcommon diagnostic:methed for encephaloceleassessment. Non-enhanced MRI or
ultrasound can beusedinitially, followed by area-specificneuroimaging. The best modalitydepends on
the clinical setting and suspicion level. Lateralencephaloceles show as hypodense areas on a CT scan.
Babies shouldbe at safeweight and handledunderanesthesia for CT or MRI in the neonatalperiod.[13]

Severalsurgeriesrepair tissue layers to preventherniation and hydrocephalus. Techniques include
dural repair, skull and dural repair, skull base reconstruction, fluidshunting, and preparation for
definitiverepair. Initial treatmentstabilizes Arnold-Chiari Type Il and prevents complications.
Neurosurgery and symptom-based CSF diversion are used. Antibioticsreduce CNS infection risk.
Postoperative monitoring assessesneurologicalstatus. CSF infection istreatedwithantibiotics and
leaksmanagedwith drainage. Ultrasound and echocardiography check suture closure and cardiac
complications. Long-term follow-up isrequiredwith multiple clinics.[14]

Low-grade Arnold-Chiari level 3 malformations withencephalocelesmay not requiresurgery, and in
some cases, justmedical and physicaltherapymayimproveoutcomes. For this, itis essential to
refersuch cases to specialized centers. Translational neuroscience studies are doingresearches to
improvetreatment and management in mid and long term.[15]



Conclusion :

Arnold chiari type Il malformationremainsa very rarebut veryserious
condition.Itsdiagnosisisrelativelystraightforward by clinicalexamination and imaging, especiallywith
MRI. Management ismultidisciplinarywith a poor long-termprognosis.

Ethical Approval:

As per international standards or university standards written ethical approval has been collected
and preserved by the author(s).

Consent

As per international standards, parental written consent has been collected and preserved by the
author(s).

Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative Al technologies such as Large Language Models
(ChatGPT, COPILQOT, etc.) and text-to-image generators have been used during the writing or editing of
this manuscript.

References :

1. Marquez, Y. B., Mengide;J. P., Jaimovich, S., Argafiaraz, R., &Mantese, B. (2023). Open
meningoceleassociatedwith.a cervical spinal arachnoidcyst and Arnold Chiari malformation
type Il, a case report. Archives of PediatricNeurosurgery, 5(1), e1542022-e1542022

2. Massimi L, Caldarelli M, Di Rocco C. Chiari Malformations Types II, lII, IV, and V. Textbook of
PediatricNeurosurgery. 2020:243-75.

3. Caldarelli M, Di Rocco C (2010) Chiari malformations. In:Lumenta CB, Di Rocco C, Haase J,
Mooij JA (eds) Neurosurgery. Springer, Berlin/Heidelberg, pp 311-314

4. Cama A, Tortori-Donati P, Piatelli GL, Fondelli MP, Andreussi L (1995) Chiari complex in
children. Neuroradiologicaldiagnosis, neurosurgicaltreatment and proposal of a new
classification (312 cases). Eur J PediatrSurg 5(Suppl 1):35-38

5. Isik N, EImaci I, Silva G, Celik M, Kalelioglu M (2009) Chiari malformation type Ill and results
of surgery:aclinicalstudy. PediatrNeurosurg45:19-28

6. Furtado SV, Anantharam BA, Reddy K, Hegde A (2009) Repair of Chiari Il malformation
usingcranioplasty and occipital rotation flap:technical note and review of literature.
SurgNeurol72:414-417

7. Kiymaz N, Yilmaz N, Demir I, Keskin S (2010) Prognosticfactors in patients with occipital
encephalocele. PediatrNeurosurg46:6-11

8. Markovic, ., Bosnjakovic, P., &Milenkovic, Z. (2020). Occipital encephalocele: cause,
incidence, neuroimaging and surgical management. Currentpediatricreviews, 16(3), 200-205



10.

11.

12.

13.

14.

15.

Mekouar Y, Laoudiyi D, Haboussi MR, Chbani K, Salam S, Ouzidane L. Chiari type IlI
malformation: case report and review of literature. Radiology Case Reports. 2022 Mar
1;17(3):628-30.

M Castillo, R M Quencer and R Dominguez. Chiari lll malformation:imagingfeatures.
American Journal of NeuroradiologyJanuary 1992, 13 (1) 107-113.

Khamis, A. (2024). Effect of Instructional Guidelines on the Parent's Care of Neonateswith
Neural Tube Defects

Pillai, A. S. (2021). UtilizingDeep Learning in Medical Image Analysis for Enhanced Diagnostic
Accuracy and Patient Care: Challenges, Opportunities, and Ethical Implications. Journal of
Deep Learning in Genomic Data Analysis

Sefidbakht, S., Iranpour, P., Keshavarz, P., Bijan, B., &Haseli, S. (2020). Fetal MRLin
prenataldiagnosis of encephalocele. Journal of Obstetrics and Gynaecology Canada, 42(3),
304-307

Nagy, M. R. & Saleh, A. E. (2021). Hydrocephalusassociatedwith occipital
encephalocele:surgical management and clinicaloutcome. Egyptian Journal of Neurosurgery
Jussila, M. P. (2021).THE EFFECTIVENESS OF NEURORADIOLOGICAL MAGNETIC-RESONANCE
IMAGING



