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ABSTRACT
Craniopharyngiomas are the most common sellar or suprasellar tumors in childhood. The most critical issue in neuroanesthesia 
is ensuring adequate cerebral perfusion pressure and appropriate surgical conditions without altering autoregulation of cerebral 
circulation. The aim of this article is to provide an overview of anesthetic management for successful craniopharyngioma 
surgery in pediatric patients. An 11-year-old girl who presented to the pediatric outpatient clinic with complaints of headache 
and visual disturbances was diagnosed with craniopharyngioma, and transsphenoidal pituitary surgery was planned. 
Noninvasive monitoring (pulse oximetry, ECG, blood pressure, and temperature) was performed, and a precordial USG was 
prepared to detect air embolism. Mild to moderate hypothermia of 34-36°C was achieved. The patient had no intraoperative 
complications, was extubated postoperatively, and transferred to the intensive care unit for close monitoring. The goals of 
anesthesia for transsphenoidal pituitary surgery include optimizing cerebral oxygenation, maintaining hemodynamic stability, 
managing intraoperative complications, and facilitating rapid and smooth recovery.
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INTRODUCTION

Craniopharyngiomas are the most common sellar or 
suprasellar tumors in childhood. Because they grow slowly, 
they can become a huge mass if they are asymptomatic. 
Treatment should be personalized with a multidisciplinary 
approach. The goal of surgery should be total resection 
without mortality or acceptable morbidity.1 The most 
critical issue in neuroanesthesia is ensuring adequate 
cerebral perfusion pressure and appropriate surgical 
conditions without altering autoregulation of the cerebral 
circulation. Successful surgical management of patients 
with pituitary tumors requires a multidisciplinary approach 
and depends critically on the quality of perioperative care. 
A thorough preoperative examination and screening are 
essential in all patients with pituitary tumors. Knowledge of 
potential complications, their management, and prevention 
strategies are essential for successful perioperative patient 
care. Ensuring the safety of premedication and preoperative 
sedation is of utmost importance in neurosurgical cases, 
particularly in pediatric patients who may experience 
separation anxiety from parents and fear of the operating 
room, which can complicate hemodynamic management. 
Hence, premedication should be administered with great 
care under the supervision of a physician, and the patient 
should be transported to the operating room expeditiously.2 
Effective surgical management of pituitary tumor 

patients is dependent on a multidisciplinary approach 
and the provision of high-quality perioperative care. This 
case report illuminates the anesthesia management of 
a successful craniopharyngioma case in the context of 
current literature.

CASE

An 11-year-old girl who presented to the pediatric 
outpatient clinic with complaints of headache and visual 
disturbances was diagnosed with craniopharyngioma and 
referred to us for preoperative anesthesia examination. 
Physical examination of the patient, which was performed 
preoperatively, revealed growth retardation and bitemporal 
hemianopsia. The patient’s blood count, biochemistry 
and coagulation tests were within normal limits, and the 
level of thyroid hormones was low. The patient, with a 
GCS of 15, had no defect on cardiovascular examination. 
No respiratory pathology was detected in the patient. 
Thyroid hormone replacement and transsphenoidal 
pituitary surgery were planned for the patient, who had 
no surgical history and normal cortisol levels. Midazolam 
(0.04 mg/kg IM) was administered in the premedication 
room. The patient was transferred to the operating table. 
Noninvasive monitoring (pulse oximetry, ECG, blood 
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pressure, and temperature monitoring) was performed. 
An urinary catheter was placed. A precordial USG was 
prepared to detect air embolism. The induction of mild to 
moderate hypothermia to a range of 34-36°C was achieved 
by employing cooling pads (Variotherm 680-Austria) 
and cooling the surrounding air. Rectal temperature 
measurements were utilized to monitor the patient’s body 
temperature. Propofol (3 mg/kg IV) and fentanyl (1 mcg/
kg) were used to induce anesthesia. After rocuronium (0.6 
mg/kg IV), the patient was intubated and care was given 
with total intravenous anesthesia (TIVA) (remifentanyl 0.5 
mcg/kg/min and propofol 75 mcg/kg/min).  The patient 
was ventilated with maintenance 50% O2-air inhalation. 
Subsequent to endotracheal intubation, an intra-arterial 
cannula was inserted to facilitate invasive blood pressure 
monitoring. Intermittent blood gas monitoring was 
performed. Mechanical ventilation was adjusted to 
maintain the end-tidal carbon dioxide level within a range 
of 35±1, which was confirmed via blood gas analysis. The 
isotonic crystalloid was preferred to the maintenance fluid.  
A 300 mg intravenous infusion of paracetamol (Partemol 
1g/100 ml, VEM Drugs) was administered to the patient 
in the absence of any intraoperative complications to 
facilitate postoperative pain management. The cooling pads 
were removed once the patient’s rectal body temperature 
had risen to 37.2°C, which was achieved by increasing the 
temperature of the pads towards the end of the procedure. 
The propofol infusion was ceased 10 minutes prior to 
the conclusion of the operation, while the remifentanil 
infusion was discontinued with the last skin suture. In 
addition, 100% oxygen was initiated. The patient was 
extubated after being decurarized with neostigmine (0.05 
mg/kg) and atropine (0.02 mg/kg) postoperatively. The 
patient’s hematocrit levels did not exhibit any alterations 
that necessitated intervention. The patient’s postoperative 
pain level was assessed using a 10-point visual analog scale 
(VAS), while sedation was evaluated using the Aldrete 
scoring system at 0, 10, and 30 minutes. The patient, who 
had a VAS score of 3 and an Aldrete score of 8, received 
advanced care and advanced treatment for 1.5 hours after 
the operation before being transferred to the intensive care 
unit. 

DISCUSSION

The local mass effect of the expanding intrasellar mass 
on adjacent structures can be observed in all types of 
pituitary tumors. Most commonly, visual loss occurs due 
to compression of the optic chiasm due to an adenoma. 
Intrasellar enlargement can cause anterior pituitary 
compression and dysfunction leading to hypopituitarism.3 
As with any expanding intracranial mass, patients may 
experience increased intracranial pressure (ICP). Although 
rare, patients with headaches accompanied by papilledema, 
nausea, and vomiting may have increased intracranial 
pressure. A pituitary tumor may increase ICP directly through 
the tumor itself or through third ventricle obstruction. If 
intracranial hypertension is suspected, it is important to 
avoid maneuvers that may further increase ICP. Preoperative 
administration of mannitol should be considered to decrease 
ICP. If the surgical plan includes placement of a lumbar 
intrathecal drain, the possibility of herniation should always 
be considered.4 

Anesthesia for neurosurgical procedures in the pediatric 
age group is important for patients with a developing 
central nervous system (CNS). Age-related anatomical and 
physiological differences distinguish children from adults. 
Brain tumors in children are the most common solid 
malignancies. The location and histology of these tumors 
differ from those of adults.5 

Compared with adults, there is a higher risk of morbidity 
and mortality, which may be related to perioperative cardiac 
and respiratory problems. For this reason, a good history and 
physical examination are essential before surgery.

Drug and food allergies in children must be thoroughly 
investigated. It should also be checked for the presence 
of diseases such as asthma and eczema and whether 
they have had previous surgery. In addition, findings 
due to existing cranial pathology should be known. The 
findings of increased intracranial pressure should be 
questioned.2 Lethargy, seizures, cranial nerve involvement, 
and hormonal deficiencies of the pituitary axis may 
occur, especially in the presence of pituitary tumors 
(diabetes insipidus, syndrome of inappropiate secretion of 
antidiuretic hormone (SIADH), hypo- or hyperthyroidism, 
adrenal insufficiency, or hormone surges); nausea and 
vomiting should be questioned. It should be considered 
that nutritional problems may occur due to nausea and 
vomiting.  Glasgow coma scale should be checked by 
neurologic examination in the preoperative period. The 
cardiovascular system should be thoroughly examined 
and it should be checked if there are shunts or defects such 
as atrial septal defect and ventricular septal defect. These 
pathologies alert us to the possibility of a fatal condition, 
such as air embolism. Because separation anxiety is high 
in children, premedication with oral or intravenous 
benzodiazepines may be considered.6,7 

The goals of anesthesia for transsphenoidal pituitary 
surgery include optimizing cerebral oxygenation, 
maintaining hemodynamic stability, managing 
intraoperative complications, and facilitating rapid 
and smooth recovery. Invasive arterial monitoring can 
be necessary in patients with acromegaly or Cushing’s 
disease and heart disease, as they may have significant 
hemodynamic changes. However, in acromegalic patients 
with carpal tunnel syndrome, ulnar artery compression 
can be a problem. These patients may have a “radial 
dominant” circulation, which means that the radial artery 
supplies more blood to the hand than the ulnar artery. 
This can increase the risk of complications from radial 
artery catheterization, such as ischemia or thrombosis, 
and should be considered when deciding on the most 
appropriate site for arterial cannulation.8 The selection 
of anesthetic technique is contingent upon the patient’s 
medical comorbidities and prior anesthetic experiences. 
Strategies that involve swiftly metabolized medications, 
such as propofol and remifentanil, or inhaled anesthetics 
with limited blood solubility, such as sevoflurane, may be 
appropriate to allow for a prompt neurological evaluation. 
The administration of inhaled anesthetic agents enhanced 
with remifentanil may confer increased hemodynamic 
stability and accelerate neurological examination.9 The 
most critical situation during induction in these patients 
is to prevent an increase in intracranial pressure to avoid 
exacerbation of existing comorbidities. In the evaluation 
of the impact of inhaled anesthetics on the cerebral system, 
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the effects on intracranial pressure (ICP) and cerebral 
vascularity are typically assessed. Volatile anesthetics are 
recognized as potent cerebral vasodilators that increase 
cerebral blood flow. Furthermore, all volatile anesthetics 
diminish cerebral metabolic rate, with isoflurane exhibiting 
a more significant effect than halothane. Therefore, 
sevoflurane is the preferred inhaled anesthetic in patients 
undergoing neurosurgical procedures.10 In this case, we 
preferred the combination of remifentanil and propofol 
for anesthesia maintenance. Studies evaluating the effects 
of remifentanil on ICP have shown that its administration 
leads to a reduction in ICP while causing minimal changes 
in cerebral perfusion pressure (CPP). Therefore, in the 
neurosurgery intensive care unit, the use of remifentanil is 
recommended to control ICP, treating high ICP cases that 
do not respond to propofol/mannitol treatment, and manage 
agitation that is unresponsive to standard treatments.11 
Transsphenoidal pituitary surgery is typically characterized 
by low intraoperative blood loss; nonetheless, there is a rare 
but potentially life-threatening risk of carotid artery injury 
during the procedure.12 Maintaining muscle relaxation 
during the procedure is crucial to avoid any movement by 
the patient, which may result in CSF leakage, visual pathway 
injury, or vessel damage. In neuroanesthesia, the decision 
to administer blood transfusions should be carefully 
considered, taking into account the benefit/harm ratio of 
the blood and/or blood products to be administered to the 
patient. It is important to assess whether the patient actually 
requires a transfusion, which blood product to select, and 
the mode of administration. In neurosurgery cases, the 
target hematocrit level should typically be maintained 
between 30-33%. 

According to a study by Ghahari et al., hypothermia 
has been recognized as an effective approach to mitigate 
brain injury resulting from various neurological insults.13 
The neuroprotective effects of mild hypothermia were 
well documented in experimental models.14 In our case, 
mild hypothermia was employed. The use of moderate 
hypothermia, with body temperature lowered to 33-34°C, is 
generally acknowledged as neuroprotective against cerebral 
ischemic injuries while having few side effects. There exist 
studies that show that a one-hour duration to be enough 
to lessen neurological and functional deficits, as well as 
apoptosis in neurosurgical instances involving intraoperative 
hypothermia.15 

Care should be taken during the intraoperative position 
to prevent air embolism, as this is a potential risk. Due to 
the peculiarities of the intraoperative situation, attention 
should be paid to the risk of air embolism.16 Pituitary 
tumors may cause the syndrome of SIADH or cerebral salt 
wasting syndrome, and appropriate fluid maintenance and 
vasopressin dosages should be considered for treatment. 
Isotonic crystalloids are preferred as the ideal fluid, while 
hypertonic saline and mannitol can reduce intracranial 
pressure by drawing fluid from the interstitial and 
intracellular space into the intravascular space. However, 
its use in pediatric patients should be approached with 
caution.17-19 Postoperative intensive care unit admission with 
close monitoring of all system parameters is recommended to 
manage complications such as regression of consciousness, 
airway obstruction, respiratory depression, cerebral edema, 
hydrocephalus, bleeding, seizures, tachycardia, hypotension, 
and hypertension. The most common hemodynamic problem 

observed is bradycardia.20,21 Serum sodium osmolality 
and fluid electrolyte intake and output should be strictly 
monitored in patients with craniopharyngioma during the 
preoperative and postoperative periods. Good postoperative 
analgesia is essential, and opioids should be avoided due to 
their sedative effects on minute ventilation, which can lead 
to hypercapnia. Non-steroidal anti-inflammatory drugs 
(NSAIDs), steroids, and acetaminophen can be used for 
analgesia. Successful surgical management of patients with 
pituitary tumors depends on the quality of perioperative 
care. Pituitary tumors can cause diabetes insipidus, SIADH 
and cerebral salt wasting syndrome. They can be treated with 
an appropriate dose of fluid maintenance and vasopressin 
therapy. Isotonic fluids are preferred as the ideal fluid.

CONCLUSION

The goals of anesthesia for transsphenoidal pituitary 
surgery include optimizing cerebral oxygenation, 
maintaining hemodynamic stability, managing intraoperative 
complications, and facilitating rapid and smooth recovery.

ETHICAL DECLARATIONS

Informed Consent: All patients signed the free and 
informed consent form. 

Referee Evaluation Process: Externally peer-reviewed. 
Conflict of Interest Statement: The authors have no 

conflicts of interest to declare. 
Financial Disclosure: The authors declared that this 

study has received no financial support. 
Author Contributions: All of the authors declare that 

they have all participated in the design, execution, and 
analysis of the paper, and that they have approved the final 
version. 

REFERENCES
1. Ersahin Y. Craniopharyngiomas. Turkiye Klinikleri J Surg Med Sci 

2007;3(34):170-174.
2. Haspolat YK, Yıldırım ZB, Kavak GÖ. Endokrin Hastalıklar ve 

Anestezi. 2020;47-51. 
3. Nemergut EC, Dumont AS, Barry UT, et al. Perioperative management 

of patients undergoing transsphenoidal pituitary surgery. Anesth Anal. 
2005;101(4):1170-1181. doi: 10.1213/01.ane.0000166976.61650.ae

4. Vance ML. Treatment of patients with a pituitary adenoma:one 
clinician’s experience. Neurosurg Focus 2004;16(4):1-6. doi: 10.3171/
foc.2004.16.4.2

5. Dunn LT. Raised intracranial pressure. J Neurol Neurosurg Psychiatry 
2002;73(Suppl-1):i23-i7.

6. McClain CD, Soriano SG, Rockoff MA. Pediatric Neurosurgical 
Anesthesia. In: Cote CJ, Lerman J, Anderson BJ (Eds). A Practice of 
Anesthesia for infants and children. Philadelphia: Elsevier. 2013;510-
32.

7. Slater P, Gupta K. Etomidate and injection pain in children. Br J 
Anaesth. 2007;98:545-552.

8. Dunn LK, Nemergut EC. Anesthesia for transsphenoidal pituitary 
surgery. Curr Opin Anesthesiol. 2013;26(5):549-54. doi: 10.1097/01.
aco.0000432521.01339.ab

9. Gemma M, Tommasino C, Cozzi S, et al. Remifentanil provides 
hemodynamic stability and faster awakening time in transsphenoidal 
surgery. Anesth Analg. 2002;94(1):163-168. doi: 10.1213/00000539-
200201000-00031

10. Artru AA, Sperry RJ, Lam M, Johnson J. Intracranial pressure, 
middle cerebral artery flow velocity, and plasma inorganic fluoride 
concentrations in neurosurgical patients receiving sevoflurane or 
isoflurane. Anesth Analg. 1997;85:587-592.

11. Tipps LB, Coplin WM, Murry KR, Rhoney DH. Safety and feasibility 
of continuous infusion of remifentanil in the neurosurgical intensive 
care unit. Neurosurgery. 2000;46(3):596-602. doi: 10.1097/00006123-
200003000-00015



17

J Compr Surg 2023; 1(1): 14-17 Anesthesia in Cranipharyngioma

12. Fukushima T, Maroon JC. Repair of carotid artery perforations during 
transsphenoidal surgery. Surg Neurol. 1998;50(2):174-177. doi: 10.1016/
S0090-3019(96)00416-8

13. Ghahari L, Safari M, Joghataei MT, et al. Effect of combination therapy 
using hypothermia and granulocyte colony-stimulating factor in a 
rat transient middle cerebral artery occlusion model. Iran Biomed J. 
2014;18(4):239-44. doi: 10.6091/ibj.13852.2014.  

14. Liu L, Yenari MA. Therapeutic hypothermia: neuroprotective 
mechanisms. Front Biosci. 2007;12:816–25.

15. Zgavc T, Ceulemans AG, Hachimi-Idrissi S, Kooijman R, Sarre S, 
Michotte Y. The neuroprotective effect of post ischemic brief mild 
hypothermic treatment correlates with apoptosis, but not with gliosis in 
endothelin-1 treated rats. BMC Neurosci. 2012;13:105

16. Porter JM1, Pidgeon C, Cunningham AJ. The sitting position in 
neurosurgery:a critical appraisal. Br J Anaesth. 1999;82(1):117-28.

17. An updated report by the American Society of Anesthesiologists 
Committee on Standards and Practice Parameters. Anesthesiology. 
2011;114(3):495-511.

18. Sumpelmann R1, Becke K2, Brenner S3, et al. Perioperative 
intravenous fluid therapy in children:guidelines from the Association 
of the Scientific Medical Societies in Germany. Paediatr Anaesth. 
2017;27(1):10-18. doi: 10.1111/pan.13007.

19. Soriano SG1, Eldredge EA, Rockoff MA.Pediatric neuroanesthesia. 
Neuroimaging Clin N Am. 2007;17(2):259-67.

20. Singh GP, Prabhakar H, Bithal PK, et al. A retrospective analysis of 
perioperative complications during intracranial neuroendoscopic 
procedures: Our institutional experience. Neurology India. 2011;59:874-8.

21. Fabregas N, Craen R A. Anaesthesia for endoscopic neurosurgical 
procedures. Curr Opin Anaesthesiol. 2010;23:568-75.

Nurhan Eren
Dr. Nurhan Eren is an anesthesiology specialist at Erzincan Binali Yıldırım University 
Mengucek Gazi Training and Research Hospital. She is from Erzincan, is married, and has 
one child.


