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CASE DESCRIPTION

 A baby girl, born after 34 weeks and 5 days of 

gestation. 

 Prenatal diagnosis with a complex CNS defect.

 Post-partum diagnosis: Lumbosacral 

Meningomyelocele with Arnold Chiari malformation 

type 2. 

 Repair of the Meningomyelocele at 3 days of age.

 Discharged home a week later.



ARNOLD CHIARI MALFORMATION
 The malformation is characterized by >5 mm herniation of the 

cerebellar tonsils through the foramen magnum.



ARNOLD CHIARI MALFORMATION

There are four types:

 Type 1 is the most common- herniation of the tonsils.

 Type 2- herniation of the cerebellar vermis, medulla, 

and fourth ventricle, almost always associated with a 

neural tube defect. 

 Type 3- low lying cephalocele into which the 

hindbrain is herniating. 

 Type 4- cerebellar hypoplasia.



CHIARI TYPE II



CHIARI TYPE II



CHIARI TYPE III + IV



ARNOLD CHIARI MALFORMATION

 There are four types:

 Type 1 is the most common- herniation of the tonsils.

 Type 2- herniation of the cerebellar vermis, medulla, and fourth 

ventricle, almost always associated with a neural tube defect. 

 Type 3- low lying cephalocele into which the hindbrain is herniating. 

 Type 4- cerebellar hypoplasia.

 Both types 1 and 2 were associated with sudden 

cardiorespiratory arrest and subsequent death. 



CASE DESCRIPTION

She was re-admitted at the age of 2 weeks 

due to apneic episodes that required CPR at 

home.



APNEA TYPES

Central:

 can be primary or secondary

 The inability to increase the rate, tidal volume or both, 

regardless of the severity of the asphyxia

Obstructive:

 Events of partial or complete upper airway obstruction

 Mostly sleep related breathing disorders



APNEIC EPISODES IN ARNOLD CHIARI

MALFORMATION 

 Arnold Chiari malformation is the most described 

cause of central apnea in children.

 Polysomnographic evidence of central apnea can be 

the presenting sign of hindbrain malformation.



APNEIC EPISODES IN ARNOLD CHIARI

MALFORMATION 

 In type 1 and 2, patients often exhibit sleep-disordered 

breathing.

 This can cause sudden death.

 About 20% of cases- moderate to severe disorders.

 Most have central apneas but can have obstructive 

apneas as well.



APNEIC EPISODES IN ARNOLD CHIARI

MALFORMATION 

The mechanism:

 Damage to the vermis cerebelli and ventral neural 

surface by compression.

 OSA is related to Neural Tube Defects.



CASE DESCRIPTION

 Presenting symptoms:

 Restlessness

 Cough

 Hoarseness while crying

 Cyanotic spells

 Apnea with cardiac arrest

 After ROSC continue with short apneic episodes



CASE DESCRIPTION

 On Admission:

 Nasal CPAP was initiated 

 CXR- no pneumothorax, effusion, infiltrate

 Neurosurgeon review- signs of increased ICP

 Head CT- increased Hydrocephalus 

 CSF drainage and sampling

 Sepsis w/u and antibiotics

 Ranitidine

 EEG- no seizures nor epileptiform activity



CASE DESCRIPTION

 Ventriculoperitoneal Shunt was inserted on day 4

 Hydrocephalus much improved in HUS



CASE DESCRIPTION

 But… apneas continue



CASE DESCRIPTION

 Echocardiograpy- small ASD- Lt->Rt 

 Caffeine loading doses

 Noninvasive ventilation- Nasal CPAP-> High Flow





CASE DESCRIPTION

 Upper GI fluoroscopy study- no GERD nor TE- Fistula

 Bronchoscopy- mild laryngomalacia and some 

arytenoid edema 

 Apneas continue



CASE DESCRIPTION

 Polysomnography-



CASE DESCRIPTION

 Polysomnography-



CASE DESCRIPTION

 Polysomnography- mostly central apneas without 

hypoxia during the study (with supplemental O2)

 Periodic breathing appropriate for age?

 Central apneas d/t the Chiari malformation?



CASE DESCRIPTION

 The drainage pressure valve changed to improve 

drainage

 In MRI- findings of over-drainage a trial in decrease 

drainage-> increased frequency and severity of 

apneas

 Apneas continue



 MRIs before and 1 year after surgery showing restored CSF flow (blue 

line) around the tonsils and disappearance of the syrinx (yellow 

arrow) in the spinal cord.





CASE DESCRIPTION

 Repeated EEG and CFM excluded seizures. 

 A short empirical anticonvulsive therapy was given as 
well without favourable response.

 We have repeated the polysomnographic study, this 

time demonstrating obstructive apneas. 

 CO2 was 50-65 mmHg.





CASE DESCRIPTION

 On day 50, she deteriorated with fever and respiratory failure 

and was intubated. 



CASE DESCRIPTION





CASE DESCRIPTION

 During invasive ventilation she continues to have apneic

episodes with desaturations and occasional bradycardias, 

resolved with mechanical ventilation by the ventilator.

 Hence, after a multi-disciplinary team discussion and 

discussion with the family she underwent a tracheostomy on 

day 60.





CASE DESCRIPTION

 She remained ventilated, but while having these 

episodes there is a rapid decrease of tidal volume 

and the ventilator is not able to ventilate her. 

 Repeated bronchoscopy study



CASE DESCRIPTION

 Bronchoscopy study demonstrated a severe left 
bronchus collapse while breathing being a dynamic 
obstruction. 

 Increased PEEP to above the opening pressure wasn’t 
successful.

 Chest CT excluded external compression by 
mediastinal vessels, airways seemed patent and no 
abnormal parenchymal changes were demonstrated. 



CASE DESCRIPTION

 Apneas continue…

 With time- blood gases improved.

 Oxygen requirements reduced to RA in between 

episodes/



PROBLEM LIST

 LATE PREMATURITY

ARNOLD CHIARI MALFORMATION TYPE 2

 S/P VP SHUNT INSERTION

 S/P POSTERIOR FOSSA DECOMPRESSION

 SEVERE BRONCHOMALACIA

 TRACHEOSTOMY

MECHANICAL VENTILATION



WHAT WOULD YOU DO?



MALACIC LESIONS

 High PEEP ventilation?

 Surgical options-

 Aortopexy

 Posterior tracheopexy

 Tracheal resection of short affected segments

 Internal stents

 External airway splinting.

 Discharge destinations?



MALACIC LESIONS- SURGICAL 

OPTIONS



AORTOPEXY



POSTERIOR TRACHEOPEXY





MALACIC LESIONS- SURGICAL 

OPTIONS



MALACIC LESIONS- SURGICAL 

OPTIONS



CHALLENGES

 Recurrent apneas of unknown origin

 Change of the characteristics of the apneas

 Tracheostomy for central apneas? For 

bronchomalacia?

 Surgical procedures for malacia

 Discharge when episodes are still ongoing


