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CASE REPORT 
 

  

Abstract  
Chiari I malformation is a congenital neurological condition characterized by 

caudal herniation of the cerebellar tonsils, which may alter cerebrospinal fluid 

dynamics and complicate anesthetic management during pregnancy. The 

optimal anesthetic approach for parturients with this condition remains 

controversial, particularly regarding the safety of neuraxial anesthesia. We report 

the case of a 28-year-old woman with a known Chiari I malformation who 

presented at term gestation and underwent an urgent cesarean section after the 

onset of regular uterine contractions. Preoperative neurological evaluation and 

imaging demonstrated stable cerebellar tonsillar herniation without 

syringomyelia or signs of increased intracranial pressure. Following 

multidisciplinary consultation, epidural anesthesia was selected to minimize 

abrupt cerebrospinal fluid pressure changes and maintain hemodynamic 

stability. Epidural anesthesia was performed using 15 mL of 0.5% plain 

bupivacaine, achieving a T6 sensory block level. A healthy neonate was delivered 

with APGAR scores of 8 and 9 at 1 and 5 minutes, respectively. The procedure 

was performed uneventfully, with stable intraoperative parameters and no 

neurological complications. Postoperative recovery was smooth, and no 

neurological deterioration was observed during follow-up. This case highlights 

that carefully planned and titrated epidural anesthesia may be a feasible 

anesthetic option for cesarean section in selected parturients with Chiari I 

malformation following thorough multidisciplinary assessment. 
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Introduction  

Chiari I malformation is a congenital neurological condition 

characterized by caudal herniation of the cerebellar tonsils 

through the foramen magnum, which may disrupt 

cerebrospinal fluid (CSF) circulation and result in craniospinal 

pressure dissociation.1 Advances in neuroimaging have led to 

increased detection of this condition, revealing that many 

individuals remain asymptomatic until adulthood and are often 

diagnosed incidentally. Nevertheless, physiological changes 

during pregnancy, including increased intra-abdominal and 

intrathoracic pressures, may influence CSF dynamics and raise 

concerns regarding neurological stability during labor and 

delivery.2 The anesthetic management of parturients with 

Chiari I malformation remains challenging, particularly with 

respect to the use of neuraxial anesthesia. 
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Theoretical risks include cerebellar tonsillar 

herniation and neurological deterioration 

following dural puncture or sudden 

alterations in CSF pressure gradients. 

Conversely, general anesthesia avoids 

neuraxial manipulation but may be 

associated with airway difficulties, 

hemodynamic instability, and increases in 

intracranial pressure during laryngoscopy 

and intubation.3 Due to the rarity of this 

condition, current evidence guiding 

anesthetic decision-making is limited and 

primarily derived from case reports and 

small retrospective studies, resulting in 

variability in clinical practice.4 

Despite increasing reports of successful 

neuraxial anesthesia in parturients with 

Chiari I malformation, the available 

evidence remains limited to case reports 

and small retrospective studies, with no 

standardized guidelines to support 

anesthetic decision-making. This case 

contributes additional clinical evidence by 

illustrating the use of carefully titrated 

epidural anesthesia in a neurologically 

stable parturient with spontaneous labor 

onset requiring urgent cesarean section. 

 

Case Presentation  

A 28-year-old woman, primigravida at 39 

weeks of gestation, presented to the 

emergency department with regular 

uterine contractions occurring two to three 

times every 10 minutes. She reported no 

vaginal bleeding, no abnormal discharge, 

and normal fetal movements. There were no 

accompanying symptoms such as fever, 

cough, headache, visual disturbance, limb 

weakness, or sensory changes. Her 

antenatal course had been uneventful, with 

regular obstetric follow-up throughout 

pregnancy. Initially scheduled for elective 

cesarean section, the patient experienced 

regular contractions at 39 weeks of 

gestation, and the procedure was converted 

to an urgent cesarean section to avoid 

prolonged labor. 

The patient had a known history of Chiari I 

malformation diagnosed during 

adolescence following evaluation for 

intermittent neck discomfort. Previous 

prepregnancy magnetic resonance imaging 

(MRI) demonstrated cerebellar tonsillar 

herniation measuring approximately 13 

mm below the foramen magnum without 

evidence of brainstem compression or 

syringomyelia. She had no history of 

progressive neurological deficits, raised 

intracranial pressure symptoms, or 

previous neurosurgical intervention. 

Additional medical history included mitral 

valve prolapse and a thyroid cystic goiter, 

both of which were asymptomatic and 

managed conservatively. There was no 

relevant family history of neurological 

disorders, and she did not report any 

psychosocial issues. She was not receiving 

regular neurological medication. 

During the antenatal period, the patient 

underwent multidisciplinary evaluation 

involving obstetrics and gynecology, 

neurology, anesthesiology, cardiology, and 

internal medicine to determine the optimal 

mode of delivery and anesthetic strategy. 

Neurological assessment confirmed stable 

neurological status with no focal deficits. 

The neurologist recommended cesarean 

delivery to minimize the risk of increased 

intracranial pressure associated with 

prolonged labor and forceful pushing. 

Cardiological evaluation, including 

echocardiography, revealed preserved left 

ventricular systolic function with no 

significant valvular abnormalities requiring 

intervention. Thyroid function tests were 

within normal limits. 



10.24843/kr9sdk52 

 Jurnal Anestesiologi dan Terapi Intensif | © Punarbawa et al (2026). Published by Universitas Udayana 139 

 

Upon admission, cardiotocography showed 

a reassuring fetal status. The patient had 

stable vital signs, a Mallampati class II 

airway, a thyromental distance of more 

than 6 cm, and full neck mobility despite the 

presence of a cystic thyroid goiter. A 

comprehensive neurological examination 

revealed intact cranial nerve function, 

normal motor strength of 5/5 in all 

extremities, preserved sensation, normal 

deep tendon reflexes, and no clinical signs 

of increased intracranial pressure. The 

patient was classified as American Society 

of Anesthesiologists physical status II. 

Urgent cesarean section was performed 

under epidural anesthesia, based on the 

previously established multidisciplinary 

plan. The anesthetic goal was to maintain 

hemodynamic stability and avoid abrupt 

changes in cerebrospinal fluid pressure. 

Standard monitoring was applied in the 

operating room, including non-invasive 

blood pressure, electrocardiography, pulse 

oximetry, respiratory rate, and temperature 

monitoring. Epidural anesthesia was 

performed by an experienced 

anesthesiologist under strict aseptic 

conditions with the patient in the lateral 

decubitus position. The epidural space was 

identified at the L3-L4 lumbar level with an 

18G Tuohy needle using loss of resistance 

(LOR) to saline at 4 cm depth, and the 

catheter was secured at 9 cm at the skin. A 3 

mL epidural test dose was administered, 

consisting of 1.8 mL lidocaine 2% and 1.2 

mL of a commercial lidocaine–epinephrine 

preparation (Pehacaine®, lidocaine 2% with 

epinephrine 1:80,000), to detect inadvertent 

intravascular or intrathecal catheter 

placement. The main dose of 15 ml 0.5% 

plain bupivacaine was administered in 5 ml 

increments every 5 minutes to ensure 

hemodynamic stability and avoid sudden 

sympathetic blockade. The sensory block 

reached T6, while the Bromage score 

remained 0, indicating no motor block. The 

cesarean section proceeded uneventfully 

without additional epidural doses. A 

healthy neonate was delivered with Apgar 

scores of 8 and 9 at 1 and 5 minutes, 

respectively, and a birth weight of 3500 

grams. No complications such as accidental 

dural puncture or high block were 

observed. Fluid management included a co-

load of 500 ml Ringer’s Lactate. No 

vasopressors were required. Oxytocin 10 IU 

was administered as an infusion following 

delivery. Estimated blood loss was 400 ml. 

Postoperatively, analgesia was 

administered via an epidural catheter using 

0.1% bupivacaine, with a 10 mL bolus given 

when the pain score (VAS) exceeded 5. In 

addition, systemic analgesia was provided 

using an infusion consisting of fentanyl 400 

mcg combined with ketamine 20 mg in 50 

mL of normal saline, administered at a rate 

of 2.1 mL/hour. The patient was closely 

monitored for neurological symptoms, 

including headache, neck pain, sensory 

disturbances, or motor weakness. During 

the postoperative period, she remained 

neurologically intact, reported adequate 

pain control, and experienced no nausea or 

vomiting. Early mobilization was initiated 

on the first postoperative day. 

The patient’s postoperative course was 

uncomplicated. She demonstrated full 

neurological function and stable vital signs 

throughout her hospital stay. She was 

discharged on the second postoperative day 

in good condition, with no evidence of 

neurological deterioration or anesthetic-

related complications at follow-up. The 

patient's status was evaluated seven days 

and six weeks after surgery, and she 

reported no neurological symptoms or 

pain. 
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Discussion  

The anesthetic management of parturients 

with Chiari I malformation poses a 

significant clinical challenge due to altered 

cerebrospinal fluid (CSF) dynamics and the 

potential risk of neurological deterioration 

during labor and delivery. In the present 

case, epidural anesthesia was selected for 

cesarean section following comprehensive 

multidisciplinary evaluation, with the 

primary aim of maintaining intracranial 

pressure stability and avoiding abrupt 

changes in CSF pressure gradients. 

Chiari I malformation is characterized by 

impaired CSF flow at the level of the 

foramen magnum, which may result in 

craniospinal pressure dissociation and 

altered intracranial compliance.1 

Physiological changes associated with 

pregnancy, including increased intra-

abdominal and intrathoracic pressures as 

well as painful uterine contractions, may 

further exacerbate fluctuations in CSF and 

intracranial pressures. These factors have 

historically raised concerns regarding the 

safety of neuraxial anesthesia in this patient 

population, particularly in the context of 

accidental dural puncture or rapid CSF 

leakage.2 

The role of neuraxial anesthesia in 

parturients with Chiari I malformation 

remains controversial. Theoretical risks 

include cerebellar tonsillar herniation and 

worsening neurological symptoms 

following sudden alterations in CSF 

pressure. However, contemporary evidence 

suggests that neuraxial techniques may be 

safely considered in selected patients 

without signs of raised intracranial 

pressure or progressive neurological 

deficits. Neuraxial anesthesia is not an 

absolute contraindication in patients with 

intracranial pathology when careful patient 

selection and vigilant monitoring are 

applied.3 More recent reviews have further 

supported this approach, highlighting that 

neuraxial anesthesia can be safely 

performed in parturients with stable 

intracranial pathology when meticulous 

technique and multidisciplinary planning 

are employed.6 Furthermore, a multicenter 

retrospective study demonstrated favorable 

maternal and neurological outcomes in 

parturients with Chiari I malformation who 

received neuraxial anesthesia, supporting 

its feasibility in appropriately selected 

cases. 4 

In this case, the patient had a 13 mm 

cerebellar tonsillar herniation. Although 

tonsillar descent greater than 5 mm is 

generally considered radiologically 

diagnostic of Chiari I malformation, the 

extent of herniation does not necessarily 

correlate with clinical severity or predict 

neurological deterioration during neuraxial 

anesthesia. The decision to perform 

epidural anesthesia was based on the 

patient’s stable neurological status, the 

absence of syringomyelia, and the lack of 

signs of increased intracranial pressure. 

Although spinal and combined spinal-

epidural techniques have also been 

reported successfully in selected patients 

with Chiari I malformation, epidural 

anesthesia was preferred in this case 

because it allowed gradual titration and 

avoided intentional dural puncture. In 

contrast, general anesthesia, while avoiding 

neuraxial instrumentation, may still pose 

risks related to airway manipulation, 

hemodynamic instability, and transient 

increases in intracranial pressure during 

laryngoscopy and intubation.5 

The strengths of this case include 

meticulous multidisciplinary planning, 

careful patient selection, and a conservative 
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anesthetic technique tailored to the 

underlying neurological condition. 

Nevertheless, this report is limited by its 

single-case design and the absence of direct 

intracranial pressure monitoring. In 

addition, long-term neurological follow-up 

was limited, which precludes definitive 

conclusions regarding delayed neurological 

outcomes. 

In conclusion, Carefully titrated epidural 

anesthesia may be a feasible option for 

cesarean delivery in neurologically stable 

patients with Chiari I malformation after 

multidisciplinary assessment. While 

higher-quality prospective data remain 

limited, this report adds contemporary 

clinical evidence to guide individualized 

anesthetic decision-making in this 

challenging patient population. 
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