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Introduction 

    The incidence of spontaneous cerebellar hematomas 

(SCHs) during late pregnancy is very low but 

increasing over time [1,2]. Management of parturients 

with SCHs must balance maternal safety and    

neonatal considerations and is a challenge for 

anesthesiologists, neurosurgeons, and obstetricians.  

To date, no details of the anesthetic management of 

these patients have been reported. We present two 

patients with SCHs where general anesthesia was used 

for both Caesarean section and craniotomy in the same 

session. 

 

Case Report 

Patient #1: 

    A 29-year-old Chinese woman (height 160 cm, 

weight 68 kg) at 36 weeks gestation was referred to a 

neurosurgeon in our hospital due to the rapid onset of 

a severe headache localized to the bilateral frontal area 

of the head following a quarrel with her husband two 

hours before admission. This was accompanied by 

giddiness, nausea, vomiting, and gait ataxia. She had 

no history of hypertension, convulsions, or any other 

neurological symptoms. The pregnancy had been 

uneventful, and laboratory  tests  were  within  normal  
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range.    Brain    magnetic   resonance   imaging  (MRI) 

revealed multiple left cerebellar hematomas (max 

32×41 mm in diameter). 

 

    After a multidisciplinary consultation among the 

anesthesiologist, obstetrician, neurosurgeon, patient, 

and her relatives, it was decided that a Caesarean 

section would be performed under general anesthesia 

with a neonatologist on standby for the baby’s delivery, 

followed by a craniotomy to clear the cerebellar 

hematoma. In the operating theater, a left lateral tilt 

was applied to decrease pressure on the inferior vena 

cava, along with a 15-degree reverse Trendelenburg 

position to reduce intracranial pressure. Monitoring 

included heart rate, ECG, pulse oximetry, and an 

arterial line from the right radial artery. A modified 

rapid sequence induction with cricoid pressure was 

performed using combined volatile and intravenous 

induction with incremental sevoflurane inhalation and 

intravenous propofol (1 mg/kg). Rocuronium (0.9 

mg/kg) was used to facilitate endotracheal intubation. 

Anesthesia was maintained with 2~2.5% sevoflurane 

in a fresh gas flow of 1 L/min of 100% oxygen. 

Ventilation was controlled with an 8 ml/kg tidal 

volume and a respiratory rate of 9-11 breaths per 

minute to keep the end-tidal CO2 (PETCO2) in mild 

hypocapnia (30~35 mmHg). Before induction of 

anesthesia, the patient’s heart rate was 90 bpm, and 

blood pressure was 110/80 mmHg. After induction, 

they were maintained at 80-90 bpm and 90-110/65-80 

mmHg, respectively, throughout the procedure. 

 

    Eight minutes after the skin incision, a healthy 

female neonate weighing 2.8 kg with APGAR scores of 

8 and 10 at 1 and 5 minutes, respectively, was 

delivered. Oxytocin (5 units IV bolus and 30 units in 

500 ml 0.9% NaCl infusion) was started. Fentanyl 

(0.25 mg) was administered, and remifentanil (0.15 to 

0.25 µg/kg/min continuous infusion) and sevoflurane 

(2% in 1 L/min of fresh air) were started, and an 

occipital craniotomy was performed. Dexamethasone 

(0.1 mg/kg) and mannitol infusion (0.5 mg/kg) were 

administered to decrease intracranial pressure and 

relieve brain edema, and the cerebellar hematoma of 

approximately 20 ml was removed without 

complication. Vital signs remained stable during the 

operation. Sevoflurane and remifentanil infusion were 

stopped at the  end of  surgery,  muscle  relaxation was  

 

reversed   with   neostigmine   (1.0 mg)   and   atropine 

sulfate (0.35 mg IV), and extubation was performed 

five minutes after the end of surgery when the patient 

responded to verbal stimulation. The patient was sent 

back to the neurosurgical ward, and after six days of 

treatment, she was discharged to a rehabilitation 

center with a GCS score of 15 and no neurological 

deficits detected (Fig-1). 

 
Fig-1: Brain Computed Tomography (CT) of patient #1 

Left cerebellar multiple hematomas 

 

Patient #2: 

    A 19-year-old Chinese primigravida (height 158 cm, 

weight 64 kg) at 36 weeks gestation was admitted to 

our Emergency Clinic with complaints of a severe 

headache localized to the occipital area of the head 

following diaphoresis for three days. This was 

accompanied by nausea, vomiting, giddiness, and gait 

ataxia. On physical examination, the patient was alert, 

with a GCS of 15, and there were no positive findings 

of the neurologic systems. Baseline hematological, 

biochemical, and coagulation profiles, ECG, and chest 

X-ray were all normal. Brain magnetic resonance 

imaging (MRI) demonstrated a right cerebellar 

hematoma (37×42 mm in diameter), with brainstem 

compression and mild dilation of the lateral and third 

ventricles. 

 

    The planned procedure was a Caesarean section 

followed by a craniotomy to clear the hematoma. 

During surgery, the patient was placed in a 15° head-

up position with a left lateral tilt. Standard monitors 

and a radial arterial line were applied before induction, 

and intubation was performed after a modified rapid 

sequence induction using inhalational incremental 

sevoflurane, intravenous propofol, and rocuronium 

with cricoid pressure. Anesthesia was maintained with 

2~2.5% sevoflurane in a fresh gas flow of 1 L/min of 

100% oxygen. Ventilation was controlled with an 8 

ml/kg   tidal   volume  and  a   respiratory  rate  of  9-11  
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breaths per minute to keep the end-tidal CO2 (PETCO2) 

in mild hypocapnia (30-35 mmHg). A healthy male 

baby weighing 3.2 kg was delivered five minutes after 

the skin incision, with APGAR scores of 8 and 10 at 1 

and 5 minutes, respectively. After delivery, oxytocin (5 

units IV bolus and 30 units in 500 ml 0.9% NaCl 

infusion) was started, and dexamethasone (0.1 mg/kg) 

and mannitol infusion (0.5 mg/kg) were administered. 

Anesthesia was maintained with sevoflurane 2% in 1 

L/min of fresh air (0.5 fraction of inspired oxygen with 

air and oxygen), supplemented with fentanyl (0.15 mg) 

and remifentanil (0.15 to 0.25 µg/kg/min continuous 

infusion), and an occipital craniotomy was performed. 

The cerebellar hematoma of approximately 25 ml was 

removed, and the patient’s heart rate and blood 

pressure were maintained at 75~90 bpm and 

100~120/60~85 mmHg, respectively, during the 

operation (Fig-2). 

   
Fig-2: Brain Computed Tomography (CT) of patient #2 

    Right cerebellar hematoma, with brainstem compressed, 

and lateral ventricular and the third ventricular mildly 

dilated. 

 

    Five minutes after the operation, the patient was 

awake, and the trachea was extubated. The 

postoperative course was uneventful, and the patient 

was discharged to a rehabilitation center seven days 

later. 

 

Discussion 

    Spontaneous cerebellar hemorrhage accounts for 

approximately 9% to 10% of all intracranial 

hemorrhages (ICH) [3], and they can be detected by 

computed tomography (CT) or MRI with regard to 

their location, size, and degree of brainstem 

compression. Although with sensitivity equal to that of 

a CT scan,  brain  MRI is  less  often  used in  the  acute  

 

setting [4]. The criteria for surgical treatment include 

a hematoma diameter equal to or greater than 3 cm 

(volume of at least 14 cm³), the presence of 

hydrocephalus, brainstem compression, and the 

enlargement of the third and lateral ventricles [5]. 

Survival benefits after surgical hematoma evacuation 

are driven by patients with larger hematoma volumes, 

associated with an increased probability of survival at 

three months compared with conservative treatment 

[6]. 

 

    For the two patients we present, SCHs occurred in 

late pregnancy. Obstetrical and neuroanesthetic 

considerations for maternal safety and the fetus may 

be conflicting. The choice of anesthetic technique must 

focus on both neurosurgery and the delivery of the 

newborn, including rapid onset and recovery, 

maintenance of cardiovascular stability, sufficient 

cerebral perfusion pressure (CPP), a relatively low 

cerebral metabolic rate for oxygen (CMRO₂), and 

avoidance of any factors that may increase intracranial 

pressure (ICP) [7] or have adverse effects on the 

newborn [8]. Sevoflurane is widely used for 

neuroanesthesia due to its low blood-gas partition 

coefficient (0.63~0.69), which permits fast induction 

and emergence from anesthesia [9], and its nonirritant 

property for the respiratory tract makes it suitable for 

volatile induction [10]. Sevoflurane has been proven 

safe during CS without harmful effects on the fetus 

[11,12]. For modified rapid sequence induction, 

spontaneous ventilation could be preserved, and the 

depth of anesthesia could be achieved by sevoflurane 

inhalation [13]. We chose the regimen of combined 

sevoflurane inhalation and intravenous propofol for 

the induction of anesthesia to achieve fast onset, and 

sevoflurane and remifentanil for rapid recovery. In 

terms of muscle relaxant, succinylcholine has been 

proven to reduce the risk of aspiration in pregnant 

patients due to its rapid onset, but it was avoided due 

to concerns of increasing intracranial pressure. We 

used intravenous rocuronium 0.9 mg/kg to perform 

the intubation less than 60 seconds after the 

disappearance of the eyelash reflex. 

 

    During the operation, maternal blood pressure    

was maintained at 90-120/65-85 mmHg to achieve 

sufficient CPP, and mild hypocapnia by 

hyperventilation was maintained to decrease ICP.
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Before the delivery of the newborn, 100% oxygen was 

administered to achieve higher umbilical venous O₂ 

saturation and higher Apgar scores. Nitrous oxide was 

avoided due to its property of cerebral vasodilation and 

increasing CMRO₂ [14]. 

 

    Sevoflurane provides satisfactory analgesia for 

patients in labor without the use of analgesia adjuncts 

[15], and opioids, including fentanyl, were not used 

before the delivery of the baby because they may cause 

neonatal depression. APGAR scores in these two cases 

were 8 at 1 minute and 10 at 5 minutes following 

delivery, and the neonates did not need any 

interventions due to central system depression. 

 

    The use of oxytocic drugs is associated with 

hypertensive responses, which may increase ICP 

[16,17]. Lower doses of oxytocin are suggested for 

routine elective cesarean deliveries and higher doses 

for women at greater risk of postpartum hemorrhage. 

To counteract the ICP-increasing effect of oxytocin and 

to decrease cerebral edema, mannitol infusion 0.5 

mg/kg and dexamethasone 0.1 mg/kg were 

administered. The procedures of CS and craniotomy 

were smooth, and the obstetrician and neurosurgeon 

were satisfied with the anesthesia. 

 

    In summary, anesthetic management for pregnant 

patients with cerebellar hematomas must emphasize 

both fetal and maternal considerations. The key points 

include rapid induction and smooth recovery, 

maintenance of hemodynamic stability and cerebral 

perfusion, and avoidance of fetal depression. 

 

Conflict of Interest 

    The authors have read and approved the final 

version of the manuscript. The authors had no 

conflicts of interest to declare. 

 

References 

[1] Kittner SJ, Stern BJ, Feeser BR, Hebel R, Nagey DA, 

Buchholz DW, Earley CJ, Johnson CJ, Macko RF, Sloan 

MA, Wityk RJ, Wozniak MA. Pregnancy and the risk of 

stroke. N Engl J Med. 1996 Sep 12;335(11):768-74. 

[PMID: 8703181] 

[2] Martin A, Lailler G, Béjot Y, Gabet A, Grave C, 

Regnault  N,    Chatignoux  E,  Moutengou  E,  Deneux- 

 

 

Tharaux C, Kretz S, Mounier-Vehier C, Tsatsaris V, 

Plu-Bureau G, Blacher J, Olié V. Incidence and Time 

Trends of Pregnancy-Related Stroke Between 2010 and 

2018: The Nationwide CONCEPTION Study. 

Neurology. 2022 Oct 11;99(15):e1598-608. [PMID: 

36038274] 

[3] Heros RC. Cerebellar hemorrhage and infarction. 

Stroke. 1982 Jan-Feb;13(1):106-109. [PMID: 7039001] 

[4] Kidwell CS, Chalela JA, Saver JL, Starkman S, Hill 

MD, Demchuk AM, Butman JA, Patronas N, Alger JR, 

Latour LL, Luby ML, Baird AE, Leary MC, Tremwel M, 

Ovbiagele B, Fredieu A, Suzuki S, Villablanca JP, Davis 

S, Dunn B, Todd JW, Ezzeddine MA, Haymore J, Lynch 

JK, Davis L, Warach S. Comparison of MRI and CT for 

detection of acute intracerebral hemorrhage. JAMA. 

2004 Oct 20;292(15):1823-30. [PMID: 15494579] 

[5] Greenberg SM, Ziai WC, Cordonnier C, 

Dowlatshahi D, Francis B, Goldstein JN, Hemphill JC 

3rd, Johnson R, Keigher KM, Mack WJ, Mocco J, 

Newton EJ, Ruff IM, Sansing LH, Schulman S, Selim 

MH, Sheth KN, Sprigg N, Sunnerhagen KS; American 

Heart Association/American Stroke Association. 2022 

Guideline for the Management of Patients With 

Spontaneous Intracerebral Hemorrhage: A Guideline 

From the American Heart Association/American 

Stroke Association. Stroke. 2022 Jul;53(7):e282-61. 

[PMID: 35579034] 

[6] Kuramatsu JB, Biffi A, Gerner ST, Sembill JA, 

Sprügel MI, Leasure A, Sansing L, Matouk C, Falcone 

GJ, Endres M, Haeusler KG, Sobesky J, Schurig J, 

Zweynert S, Bauer M, Vajkoczy P, Ringleb PA, 

Purrucker J, Rizos T, Volkmann J, Müllges W, Kraft P, 

Schubert AL, Erbguth F, Nueckel M, Schellinger PD, 

Glahn J, Knappe UJ, Fink GR, Dohmen C, Stetefeld H, 

Fisse AL, Minnerup J, Hagemann G, Rakers F, 

Reichmann H, Schneider H, Rahmig J, Ludolph AC, 

Stösser S, Neugebauer H, Röther J, Michels P, Schwarz 

M, Reimann G, Bäzner H, Schwert H, Claßen J, 

Michalski D, Grau A, Palm F, Urbanek C, Wöhrle JC, 

Alshammari F, Horn M, Bahner D, Witte OW, Günther 

A, Hamann GF, Hagen M, Roeder SS, Lücking H, 

Dörfler A, Testai FD, Woo D, Schwab S, Sheth KN, 

Huttner HB. Association of Surgical Hematoma 

Evacuation vs Conservative Treatment With Functional 

Outcome in Patients With Cerebellar Intracerebral 

Hemorrhage. JAMA. 2019 Oct 8;322(14):1392-403. 

[PMID: 31593272] 

https://pubmed.ncbi.nlm.nih.gov/8703181/
https://pubmed.ncbi.nlm.nih.gov/36038274/
https://pubmed.ncbi.nlm.nih.gov/7039001/
https://pubmed.ncbi.nlm.nih.gov/15494579/
https://pubmed.ncbi.nlm.nih.gov/35579034/
https://pubmed.ncbi.nlm.nih.gov/31593272/


 

Keywords: Spontaneous Cerebellar Hematomas, Late Pregnancy, General Anesthesia, Caesarean Section, Craniotomy 

Manuscript no: 2582-0370-7-196                               Volume: 7     Issue: 3                                                                              200 
Asp Biomed Clin Case Rep 

 

Case Report 
 

Citation: Zhong J, Liao R. Anesthetic Management for Caesarean Section and Craniotomy at the Same Session in 

Pregnant Patient with Spontaneous Cerebellar Hematomas. Asp Biomed Clin Case Rep. 2024 Jul 31;7(3):196-200. 

 

[7] Dinsmore J. Anaesthesia for elective neurosurgery. 

Br J Anaesth. 2007 Jul;99(1):68-74. [PMID: 17573395] 

[8] McGarrity L, O'Connor R, Young S. A national 

survey of obstetric anaesthesia guidelines in the UK. 

Int J Obstet Anesth. 2008 Oct;17(4):322-28. [PMID: 

18691874] 

[9] Nguyen A, Mandavalli A, Diaz MJ, Root KT, Patel A, 

Casauay J, Perisetla P, Lucke-Wold B. Neurosurgical 

Anesthesia: Optimizing Outcomes with Agent 

Selection. Biomedicines. 2023 Jan 27;11(2):372. [PMID: 

36830909] 

[10] Jöhr M, Berger TM. Paediatric anaesthesia and 

inhalation agents. Best Pract Res Clin Anaesthesiol. 

2005 Sep;19(3):501-22. [PMID: 16013697] 

[11] Gambling DR, Sharma SK, White PF, Van Beveren 

T, Bala AS, Gouldson R. Use of sevoflurane during 

elective cesarean birth: a comparison with isoflurane 

and spinal anesthesia. Anesth Analg. 1995 Jul;81(1):90-

95. [PMID: 7598289] 

[12] Mattingly JE, D'Alessio J, Ramanathan J. Effects of 

obstetric analgesics and anesthetics on the neonate : a 

review. Paediatr Drugs. 2003;5(9):615-27. [PMID: 

12956618] 

 

[13] Torri G. Inhalation anesthetics: a review. Minerva 

Anestesiol. 2010 Mar;76(3):215-28. [PMID: 20203550] 

[14] Pasternak JJ, McGregor DG, Lanier WL, Schroeder 

DR, Rusy DA, Hindman B, Clarke W, Torner J, Todd 

MM; IHAST Investigators. Effect of nitrous oxide use 

on long-term neurologic and neuropsychological 

outcome in patients who received temporary proximal 

artery occlusion during cerebral aneurysm clipping 

surgery. Anesthesiology. 2009 Mar;110(3):563-73. 

[PMID: 19212259] 

[15] Yeo ST, Holdcroft A, Yentis SM, Stewart A. 

Analgesia with sevoflurane during labour: i. 

Determination of the optimum concentration. Br J 

Anaesth. 2007 Jan;98(1):105-109. [PMID: 17158128] 

[16] Heesen M, Carvalho B, Carvalho JCA, Duvekot JJ, 

Dyer RA, Lucas DN, McDonnell N, Orbach-Zinger S, 

Kinsella SM. International consensus statement on the 

use of uterotonic agents during caesarean section. 

Anaesthesia. 2019 Oct;74(10):1305-19. [PMID: 

31347151] 

[17] Thiagarajah S, Lear E, Azar I. The effects of 

oxytocin on intracranial pressure. J Neurosurg 

Anesthesiol. 1991 Dec;3(4):270-72. [PMID: 15815422] 

 

https://pubmed.ncbi.nlm.nih.gov/17573395/
https://pubmed.ncbi.nlm.nih.gov/18691874/
https://pubmed.ncbi.nlm.nih.gov/36830909/
https://pubmed.ncbi.nlm.nih.gov/16013697/
https://pubmed.ncbi.nlm.nih.gov/7598289/
https://pubmed.ncbi.nlm.nih.gov/12956618/
https://pubmed.ncbi.nlm.nih.gov/20203550/
https://pubmed.ncbi.nlm.nih.gov/19212259/
https://pubmed.ncbi.nlm.nih.gov/17158128/
https://pubmed.ncbi.nlm.nih.gov/31347151/
https://pubmed.ncbi.nlm.nih.gov/15815422/

