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Abstract: Arnold—Chiari malformation is a displacement of the brain into the spinal canal, often leading

to hemodynamic distress. Arnold-Chiari malformation type III (CM III) is a rare and severe type that

requires early detection to prevent complications. We aim to report this rare presentation of CM III. A 16-month-old girl with
a massive tumor of the occiput suspected to be a meningoencephalocele with CM 111 was referred to the neurosurgery department. The
patient was assessed with class 3 American Society of Anesthesiologist classification, posed challenges due to a difficult airway and
the presence of a meningoencephalocele. The patient was scheduled for an elective surgery. Preoperative, the patient was lethargic
with an abnormal heart rate and blood pressure. Induction was performed while preserving spontaneous ventilation, but was assisted
by an oropharyngeal airway due to a short neck and obesity. The patient later developed laryngospasm thus, muscle relaxant and
propofol were administered. A rescue laryngeal mask airway was inserted due to desaturation. Intubation was performed with video
laryngoscope. When the surgeon opened the cele and removed the cerebrospinal fluid, the blood pressure began to decline. Resection
of brain tissue caused the patient started to bleed, fluid and blood products were administered. At the end of surgery, the patient had
stable hemodynamics and was transferred to the pediatric intensive care for monitoring. In patients with massive occipital menin-
goencephalocele and CM 111, anesthetic management requires smooth intubation and prevention of excessive manipulation of the
cervical joint to prevent increased intracranial pressure. The patient was not extubated because the brainstem could not be sufficiently
reduced coupled with significant autonomic dysfunction.
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Introduction

Arnold-Chiari malformation type III (CM III) is a rare, severe phenotype with a poor prognosis. Patients with CM III
usually present with brain displacement into the spinal canal, which causes hemodynamic distress." This case is rare and
requires early detection to prevent complications, with neurosurgery being the definitive treatment option. Nonetheless,
literature on CM 1II is scarce, and its prognosis is poor. We report a late case of CM III with a massive occipital
meningoencephalocele presented for corrective surgery. Informed consent for publication was obtained from the patient’s
mother. Institutional approval was not required.

Case Presentation

A girl, 1 year and 4 months old of Malay ethnic origin, was referred to our neurosurgery department because of a massive
tumor of the occiput, suspected to be a meningoencephalocele with CM III measuring 20%22 x 8 cm, with
a circumference of 51 cm. The patient was assessed with American Society of Anesthesiology (ASA) physical status
classification of class 3 with a difficult airway due to obesity and meningoencephalocele (Figure 1). Magnetic resonance
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Figure 2 MRI Imaging of the lesion. (A) Sagittal view; (B) Coronal view. Hyperdensity showing the fluid cele, with hypodensity of the parenchyme denoting brain tissue.

imaging confirms the location and content of the cele (Figure 2). There was no family history of similar disease or other
types of malignancy. The patient was scheduled for an elective surgery.

On the day of surgery, the patient was lethargic, with vital signs of heart rate (HR) 85 beat per minute (bpm),
respiratory rate of 20 times per minute, blood pressure (BP) of 85/51 mmHg, and we decided to proceed with the
operation. Induction was performed using Sevoflurane and Fentanyl (2 mcg/kg). The patient maintained spontaneous
ventilation; however, assisted ventilation was difficult because of the short neck and obesity; thus, we decided to place an
oropharyngeal airway. The patient soon developed laryngospasm and ventilation could not be controlled. The patient’s
oxygen saturation plummeted, and the muscle relaxant atracurium (0.5 mg/kg) was administered together with propofol
(1 mg/kg). Oxygen saturation decreased to 35%, and a rescue laryngeal mask airway (LMA, Unique size 1.5) was
inserted. The laryngospasm resolved, and the patient was intubated using a reinforced non-kinking endotracheal tube
(ETT), with internal diameter of 4 mm, at a depth of 11 cm (Portex). A central venous catheter was inserted with
ultrasonography on the right femoral vein. The patient was placed in the prone position. Anesthesia was maintained with
Sevoflurane 0.8 minimum alveolar concentration (MAC), intermittent Fentanyl and Atracurium boluses. Fluid main-
tenance was given using Ringer Acetate containing dextrose 1% at 46 mL/hour. Surgery was then initiated.

Intraoperatively, the patient was stable up until the surgeon opened the cele and removed cerebrospinal fluid. blood
pressure started to decrease and she became tachycardic. Upon resection of the brain tissue, the patient started to bleed
profusely. Fluid and blood products were administered. The patient was suspected to have intraoperative diabetes
insipidus due to the position of the cele. Urine production was massive at approximately 15-20 mL/kg/hour. The volume
was then replaced with balanced salt solution. Patient was kept normothermic. The surgery lasted for 9 hours, and the

388 https: International Medical Case Reports Journal 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Cahyadi et al

remaining brainstem component within the cele was covered with an artificial dura (Redura), skin, and dressing. At the
end of the surgery, the patient had stable hemodynamics, with a BP of 86/50 mmHg and an HR of 123—-128 bpm.

The patient was placed in a lateral position to replace the ETT from reinforced to an uncuffed ETT size of 4.5. The
patient was placed in the lateral position and transferred to the pediatric intensive care unit (PICU) for monitoring. The
patient remained stable in the lateral position without seizures or fever, and urine output started to normalized after 24—72
hours. The postoperative hemoglobin level (Hb) was 9.1 without active bleeding. Two months after, the lesion started to
swell, and a lumboperitoneal shunt was placed to prevent recurrence.

Discussion

Arnold-Chiari malformation is a congenital abnormality involving the cerebellum, brainstem, and junction, with the
cerebellum displaced into the spinal canal. Chiari malformation (CM) is commonly divided into four distinct types
(Types I to 1V), depending on the severity of brainstem displacement. CM III is rare and usually presents with severe
features, including brainstem and autonomic dysfunction, and has a high mortality rate." We present a rare case of
anesthetic management of CM III presenting with both brainstem and autonomic dysfunction, complicated by a massive
occipital meningoencephalocele with obesity and a short neck.

Classically, the management of Arnold-Chiari malformation involves prevention of increased intracranial pressure, which
requires smooth intubation and prevention of excessive manipulation of the cervical joint.> Patients with CM are usually
complicated by autonomic and/or brainstem dysfunction, which frequently leads to apnea or arrthythmia. The intraoperative risk
of hemodynamic instability and bradycardia is high in patients with CM owing to manipulation of the brainstem.” In patients with
a large occipital meningoencephalocele, positioning for intubation and surgery is an issue.* Previously Ganeriwal et al’ reported
the use girdle cushion platform made of gauze to position the patient’s lesion (12.1 x 11.7 x 8.4 cm) for airway manipulation.
However, it was difficult in our case due to the larger size of the anomaly (20 x 22 x 8 cm). Hence, in this patient, we opted the use
of a video laryngoscope to prevent excessive neck manipulation and a large meningoencephalocele mechanically preventing
extension of the head. The patient also had a short neck and obesity, which posed problems with both ventilation and intubation.
Hemodynamic instability was apparent as the patient presented with stable bradycardia prior to induction. In our case, induction
was performed slowly with an inhalation agent; however, the patient developed laryngospasm, and we had to perform rescue
ventilation with LMA insertion after deepening the anesthesia with propofol and a muscle relaxant.

Drainage of the cerebrospinal fluid also causes activation of the reflex, which causes the heart rate to become more
tachycardic as blood pressure decreases.® This was superimposed with bleeding and probably transient diabetes insipidus
(DI) due to the cele manipulation. Fluid resuscitation and blood products were given to maintain blood pressure and heart
rate with the target to be as close to physiologically normal level. The transfusion trigger for pediatric neurosurgery is
poorly defined,” and our institution uses Hb 7-8 to as the trigger, especially if the patient experiences hemodynamic
instability. The patient was kept normothermic to prevent acidosis. We also kept the patient in 0.8 MAC with adequate
analgesia using Fentanyl and immobilization using Atracurium. Dextrose 1% was administered to prevent hypoglycemia
owing to the extended duration of surgery.

Compared to Ganeriwal et al’ and Panigraphy et al,* our case did not end in sufficient reduction of the brain mass to
allow bony defect, thus a certain portion of the brainstem was still outside the cranium, thus the need of sufficient
sedation and careful positioning (avoid supine position). Hence, we decided not to extubate the patient. As our center
requires all non-kinking ETT to be replaced with kinking ETT, we replaced the ETT in the lateral position using a video
laryngoscope and pediatric bougie. The patient was kept in lateral position under sedation and placed with shaped
cushion and was transferred to the PICU. Two months after, the patient developed fluid accumulation (cele) and was
scheduled for a lumboperitoneal shunt, showing the need for a long-term follow-up to prevent recurrence.

We did not, however, perform urine analysis to confirm our suspicion of Diabetes Insipidus (DI), however, urine
production started to normalize after 24—72 hours, which was supportive of a transient DI. We were extremely focused
with maintaining spontaneous ventilation, that led to insufficient depth of anesthesia, which we thought caused the
laryngospasm triggered by oropharyngeal airway insertion. We were unable to give an accurate estimate of the bleeding
as both the cele and blood were mixed. Though we had multiple limitations and pitfalls, this case is unique as it is one of
the rare cases where late presentation of CM III causes anatomical and physiological disturbances. We highlight our
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pitfall in inadequate sedation, leading to spasm due to our fear of inability of manage the airway. We hope our experience
may contribute to better future management of CM III cases. To our knowledge, this case serves as one of the largest CM
IIT lesions available in the literature.

Conclusion

In patients with massive occipital meningoencephalocele and CM III malformation, anesthetic management involves
smooth intubation and prevention of excessive manipulation of the cervical joint using video laryngoscopy, which
prevents increased intracranial pressure. The drainage of cerebrospinal fluid activates reflexes that increase the heart rate.
Bleeding and transient diabetes insipidus caused by cele manipulation may reduce blood pressure. There is an increased
risk of autonomic and brainstem dysfunctions. All of these risks must be considered before performing the operation.

Abbreviations

CM-III, Arnold Chiari malformation type III; ASA, American Society of Anesthesiologist; HR, heart rate; bpm, beat
per minute; BP, blood pressure; LMA, laryngeal mask airway; ETT, endotracheal tube; MAC, minimum alveolar
concentration; PICU, pediatric intensive care unit; Hb, hemoglobin; DI, Diabetes Insipidus.
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