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Anesthetic Management of A Pregnant Woman With  
A Cervical Intramedullar Ependymoma

 A B S T R A C T  
Spinal tumors are rare in pregnancy, but their importance arises from caus-
ing serious problems in terms of continuing pregnancy. Increased tumor 
growth or edema, increased vascularity, or pregnancy-related immunotol-
erance under hormonal influence constitute or exacerbate the symptoms. A 
21-year-old primiparous pregnant woman at 30 weeks gestation was admit-
ted with quadriparesis to the Neurosurgery Department with a previous his-
tory of numbness and weakness in her right shoulder, bilateral arms, and legs 
in the 1st trimester, gradually increasing during the pregnancy. Due to the in-
creased risk of morbidity, neurosurgical intervention was not delayed. We 
aimed to present the anesthetic approach in the surgery of a pregnant wom-
an with a cervical intramedullary ependymoma. Neuromonitorization of the 
mother was performed by neurologists and fetal heart monitorization by ob-
stetricians. Additionally bispectral index and body temperature was moni-
torized. A central venous and an arterial line were established and the pa-
tient's position was changed to a sitting position. Partial C2, C3-4 total lam-
inectomy and excision of the mass were performed. At the end of the opera-
tion, the patient was extubated. Both the fetus and mother were doing well. 
A multidisciplinary approach and careful consideration of the timing of both 
surgery and delivery should be considered. Individual case management has 
to be tailored to the surgical and neuroanesthetic requirements according to 
gestational age.
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Introduction
Spinal tumors are rare in pregnancy, but their im-
portance arises from causing serious problems in 
terms of continuing pregnancy. Increased tumor 
growth or edema, increased vascularity, or preg-
nancy-related immunotolerance under hormon-
al influence constitute or exacerbate the symptoms. 
Especially, progressive neurologic deficits necessi-
tate urgent spinal surgery in the pregnant patients 
(1). Pregnant women with cervical or lumbar neuro-
surgical pathologies undergoing emergent neurosur-
gery have been reported previously in the literature 
(2). The aim of this case report was to present the an-
esthetic approach in the surgery of a pregnant wom-
an with a cervical intramedullary ependymoma.

Case Report
A 21-year-old primiparous pregnant woman at 30 
weeks gestation was admitted with quadriparesis 

to the Neurosurgery Department at Hacettepe 
University Hospital. Her preoperative history re-
vealed that numbness and weakness had start-
ed in her right shoulder, bilateral arms, and legs in 
the 1st trimester and gradually increased during the 
pregnancy. Her physical examination was compat-
ible with the complaints, and the fetus was other-
wise normal. Magnetic resonance imaging (MRI) 
showed a localized heterogeneous, diffuse, and de-
structive intramedullary mass between C2 and C3-4. 
Due to the increased risk of morbidity, neurosurgi-
cal intervention was not delayed. After administra-
tion of 10 mg intravenous (IV) metoclopramide and 
50 mg of ranitidine, standard monitorization includ-
ing a 5 lead ECGs, noninvasive blood pressure (BP), 
and peripheral oxygen saturation (SpO2) were per-
formed. Oropharyngeal examination was evaluated 
as Mallampati Class II. Preoperative blood pressure, 
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heart rate, and SpO2 were 110/70 mmHg, 90 beat/
min, and 98%, respectively. Rapid sequence induc-
tion of anesthesia was performed with 2 mg/kg of 
IV propofol and 0.6 mg/kg of rocuronium and the 
patient was intubated with a cuffed 7.5 mm of en-
dotracheal tube. Anesthesia was maintained with 
IV remifentanil and propofol infusion with approx-
imately 50% O2-air mixture during the operation. A 
central venous and an arterial line were established 
and the patient’s position was changed to a sitting 
position. Beside neuromonitorization of the mother 
by neurologists, fetal heart monitorization was per-
formed by obstetricians. In order to avoid a decrease 
in uteroplacental blood flow, the intraoperative sys-
tolic blood pressure and end-tidal carbon dioxide 
were aimed to be maintained at ≥100 mmHg and 
at 35-40 mmHg, respectively. Additionally bispec-
tral index and body temperature was monitorized. 
Partial C2, C3-4 total laminectomy and excision of the 
mass were performed by the help of neuromonitor-
ization, in a 6 hour of duration by the neurosurgeons. 
Estimated blood loss was approximately 100 mL and 
urine output was 1200 mL during the operation. 
Normal fluid (crystalloid and colloid) was adminis-
tered to counteract insensible loss and no erythro-
cyte suspension was given. Postoperative analgesia 
was provided with a 1000 mg IV paracetamol infu-
sion. At the end of the operation, the patient was ex-
tubated. Both the fetus and mother were doing well 
and after neurological examination, she was sent to 
the neurosurgery intensive care unit.

Discussion
A spinal tumor complicating a pregnancy is rarely 
seen and the serious risks of surgery and anesthe-
sia during pregnancy are important not only for the 
mother, but also for the fetus. The literature is gen-
erally unhelpful about the anesthetic management 
in neurosurgery for the pregnant patient, and so 
planning and decision-making must be based large-
ly on general principles of neurosurgical and ob-
stetric anesthesia. During surgery both the select-
ed anesthetic technique and the drugs influence the 
pregnant woman’s hemodynamic status. It is im-
portant to avoid using teratogenic drugs during sur-
gery. Nitrous oxide has especially been shown to in-
activate DNA synthesis and has teratogenic effects 
(3). Additionally reversal agents should be adminis-
tered slowly in order to avoid acetylcholine increas-
ing and some data show that sodium nitroprusside 
may cause cyanide toxicity in animals. Morover we 

know that high dose esmolol or beta blocker drugs 
has been associated with fetal bradicardia, but they 
are not contraindicated during pregnancy (3).

Careful airway assessment and sequentially rap-
id induction planning is pivotal. Rapid sequence in-
duction is advisable especially in the second trimes-
ter to avoid the risk of aspiration (4). Because of up-
per airway edema, pregnant women are usually con-
sidered to be difficult to intubate. Our patient was 
both pregnant and had a cervical tumor. In patient 
with a cervical tumor the intubation should be per-
formed with manual in line stabilization or by the 
use of a fiberoptic bronchoscope. The urgency of 
airway intervention is the most important factor 
in planning airway management for patients with 
potential C-spine problems. For patients requiring 
immediate airway control, rapid sequence induc-
tion followed by orotracheal intubation with cricoid 
pressure and manual in-line immobilization of the 
head and neck should be maintained (5). The anes-
thetist should be ready and equipped properly in 
case of difficulty and consideration of awake fiber-
optic intubation, cricothyroidotomy or transtrache-
al ventilation. Furthermore precautions for aspira-
tion should be taken before anesthesia during preg-
nancy, so antiemetics were used before the opera-
tion in this case (6).

During the spinal surgery, in prone position, the 
placental perfusion may increase in pregnant pa-
tients. Nevertheless, difficulties like fetal moni-
toring, emergent cesarean delivery, and increased 
epidural venous bleeding may be encountered (7). 
Sitting position was implemented and in order to 
avoid air embolism central subclavian catheter was 
placed in this patient.

Intraarterial BP monitoring is recommended be-
fore induction of anesthesia, so that hemodynamic 
changes are quickly observed and treated. Bispectral 
index may be useful if electrode placement does not 
interfere with surgical access (8). Body temperature 
should be monitorized with a urinary bladder or 
esophageal temperature probe in the pregnant pa-
tient undergoing neurosurgery in order to achieve 
normothermia. In addition, hourly urine output 
should be monitored and IV fluid therapy during 
cerebral and spinal neurosurgery should consist of 
isonatremic, isotonic, and glucose-free solutions to 
reduce the risk of cerebral edema and hyperglyce-
mia (9). Accordingly, our patient was given cristal-
loid solution.
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Intra-operative neuromonitorization helps the 
neurosurgeon and enables them to operate more 
precisely and with less risk of post-operative neuro-
logical deficit. By neuromonitoring the surgeon ad-
justs their strategy, confirm decisions, and improve 
new procedures (10). Fetal heart monitoring periop-
eratively should be individualized and based on 

consultation with obstetricians (11, 12).
Neurosurgery especially cervical tumors are rare 

during pregnancy, but mandate a multidisciplinary 
approach and careful consideration of the timing of 
both surgery and delivery. Individual case manage-
ment has to be tailored to the surgical and neuroan-
esthetic requirements and to the gestational age.

[1] Roelvink NC, Kamphorst W, Van Alphen HA, Rao BR. 
Pregnancy-related primary brain and spinal tumours. Arch 
Neurol 1987;44: 209–15

[2] Boutarbouch M, Arkha Y, Rifi L, Derraz S, El Quahabi A, 
El Khamlichi A. Intradural cervical inflammatory pseudotu-
mor mimicking epidural hematoma in a pregnant woman: case 
report and review of the literature. Surg Neurol 2008; 69: 302-5

[3] Rosen MA. Management of anesthesia for the pregnant surgi-
cal patient. Anesthesiology 1999; 91:1 159-63.

[4] Selo-Ojeme DO, Marshman LAG, Ikomi A, Ojutiku D, 
Aspoas RA, Chawda SJ et al. Aneurysmal subarachnoid hae-
morrhage in pregnancy. Euro J Obstet Gynecol Repro Biol 
2004;116:131–43

[5] Criswell JC, Parr MJ, Nolan JP. Emergency airway manage-
ment in patients with cervical spine injuries. Anesthesia 1994; 
49:900-3.

[6] Rout CC, Rocke A, Gouws E. Intravenous ranitidine reduc-
es the risk of acid aspiration of gastric contents at emergency 
Caesarean section. Anesth Analg 1993;76: 156–61

[7] Nakai Y, Mine M, Nishio J, Maeda T, Imanaka M, Ogita 
S. Effects of maternal prone position on the umbilical arterial 
blood flow. Acta Obstet Gynecol Scand 1998;77: 967–9

[8] Myles PS, Leslie K, McNeil J, Forbes A, Chan MTV. 
Bispectral index monitoring to prevent awareness during an-
aesthesia: the B-Aware randomised controlled trial. Lancet 
2004;363:1757–63

[9] Wang LP, Paech MJ. Neuroanesthesia for the Pregnant 
Woman. Anesth Analg. 2008 Jul;107 (1):193-200

[10] Jean-Michel Guérit. Neuromonitoring in the operating room: 
why, when, and how to monitor? Electroencephalography and 
Clinical Neurophysiology Volume 106, Issue 1, pages 1-21, 
January 1998

[11] Shaver SM, Shaver DC. Perioperative assessment of the ob-
stetric patient undergoing abdominal surgery. J PeriAnesth 
Nurs 2005;20:160–6

[12] Balki M, Manninen PH. Craniotomy for suprasellar menin-
geoma in a 28-week pregnant woman without fetal heart rate 
monitoring. Can J Anaesth 2004;51:573–6

 R E F E R E N C E S  


