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Abstract
Central neurocytoma (CN) is a rare intraventricular tumor. The common presenting symptoms of CN are
headache, vomiting, and visual disturbance, which results from increased intracranial pressure. This report
presents a case of CN with unusual clinical presentations. A 25-year-old female with CN presented with a
one-day history of unilateral headache, ipsilateral periorbital pain, multifocal paresthesias, and vomiting.
Magnetic resonance images showed an intraventricular mass with a soap-bubble appearance and numerous
cystic areas typical for CN, causing obstructive hydrocephalus and a midline shift. After one night of rest,
her headache, periorbital pain, and paresthesias disappeared. It is possible that the tumor could be mobile
with regard to the patient's head position, causing occasional obstruction of the foramen of Monro. Due to
the tumor size, which was larger than 4 centimeters, the surgical approach with either gross tumor resection
or subtotal resection plus adjuvant radiotherapy should be carefully considered.
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Introduction
Central neurocytoma (CN) is a rare, benign, intraventricular tumor with potential malignancy, with an
annual incidence rate of about 0.032 per 100,000 population and a peak incidence in the 20-34 years of age
[1]. It contributes to less than 0.5% of all brain tumors [2]. The most common presenting symptom of CN is
headache, which stems from increased intracranial pressure (ICP) [3-7]. Other reported symptoms include
nausea and vomiting, visual disturbance, weakness, paresthesias, balance problems, seizure, memory
impairment, aphasia, and tinnitus [3,5-7]. However, CN may be asymptomatic and found as incidental
imaging findings [3,7].

Patients with increased ICP typically present with headache, blurred vision, and vomiting. Headaches are
frequently reported as having a generalized throbbing or bursting quality, worsening in the morning, and
made worse by lying down, coughing, or sneezing [8]. The blurring of vision is caused by papilledema, a
reliable sign of increased ICP. However, patients with acute increased ICP do not usually show papilledema
because it needs several days of elevated ICP to develop. Sensory symptoms, such as paresthesias, are not
common in CN, and are possibly related to the lesions in the parietal lobe. The author presents the case of a
young patient, presenting with episodic unilateral headache, multifocal paresthesias, and vomiting,
radiologically diagnosed with CN causing obstructive hydrocephalus.

Case Presentation
A 25-year-old female presented with a one-day history of an acute onset of left temporal headache radiating
from the left periorbital area. The headache was constant and pressing-like in quality, which was not
relieved by paracetamol. The patient vomited once without nausea. By the morning of coming to the
hospital, the headache had subsided but it occurred when her head was shaken. The periorbital pain
remained and the patient reported experiencing tingling sensations in her right cheek and left palm. The
patient stated she had normal vision and no other symptoms. With careful history taking, the patient
reported that she had experienced intermittent, mild headaches for three months, occurring once a week
and alleviated by over-the-counter medicines and rest. She had no notable past or family history, and she
did not take any medication on a regular basis. On physical examination, blood pressure was 126/90 mmHg,
heart rate was 80/minute, afebrile, there were no papilledema and motor weakness, and otherwise was
normal.

As the patient’s unusual headache, periorbital pain, and multifocal paresthesias suggested intracranial
lesions, the patient was admitted and a brain magnetic resonance imaging (MRI) was performed. T1 and T2-
weighted images revealed a large heterogeneously enhancing solid-cystic intraventricular mass that
involved the body of bilateral lateral ventricles (more on the left), frontal horn, trigone of the left lateral
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ventricle, and septum pellucidum, obstructing bilateral foramen of Monro and causing obstructive
hydrocephalus as well as pressure effects on the left basal ganglia and left thalamus (Figures 1, 2). The mass
was measured to have anteroposterior, transverse, and vertical dimensions of around 6.4 x 4.5 x 4.2
centimeters. Mild prominent subarachnoid space around bilateral optic nerves was seen (Figure 2C).

FIGURE 1: Magnetic resonance T1WI of the brain.
(A) Midsagittal plane; (B) Axial plane at the lateral ventricle level; (C) Axial plane with gadolinium at the lateral
ventricle level; (D) Axial plane at the third ventricle level; (E) Axial plane with gadolinium at the third ventricle level.
The mass is isointense with mild to moderate heterogeneous enhancement (arrow). Obstructive hydrocephalus
and pressure effects on the left thalamus are prominent.

T1WI: T1-weighted image

FIGURE 2: Magnetic resonance T2WI of the brain.
(A) Axial plane at the lateral ventricle level; (B) Axial plane at the third ventricle level. The mass is isointense with
a soap-bubble appearance and numerous cystic areas; (C) Mild distension of the subarachnoid space around
bilateral optic nerves (arrows).

T2WI: T2-weighted image

Susceptibility-weighted imaging (SWI) revealed hypointense blooming suggestive of internal calcifications
in the solid portion of the mass (Figure 3A). A 1.5-centimeters midline shift to the right and right deviation
of the vein of Galen and bilateral internal cerebral veins were seen (Figures 3B, 3C). Diffusion-weighted
imaging (DWI) showed diffusion restriction in the solid portion (Figure 4). These radiological findings were
suggestive of central neurocytoma.
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FIGURE 3: Axial SWI of the brain.
(A) Hypointense blooming in the solid portion of the mass indicates calcifications (arrow); (B-C) A midline shift of
1.5-centimeters to the right and right deviation of bilateral internal cerebral veins (ICV) and the vein of Galen were
noted.

SWI: susceptibility-weighted imaging; ICV: internal cerebral vein

FIGURE 4: Axial DWI of the brain.
(A) DWI and (B) enhanced or exponential DWI shows diffusion restriction of the solid portion of the mass (arrows),
suggesting high cellularity of the mass.

DWI: diffusion-weighted imaging

After one night of admission, the patient was referred to a tertiary hospital for surgical management. On
that day before referral, the patient stated that she awakened normally and had neither headache nor
periorbital pain. Her paresthesias also disappeared.

Discussion
Episodic headaches, which the patient had experienced once a week for three months, may prevent the
patient from seeking medical attention. However, the recent episode of unusual headache with periorbital
area involvement and multifocal paresthesias suggests that the disease is progressive and should be taken
seriously. Unilateral headache and radiating periorbital pain as present in this patient are uncommon
symptoms of increased ICP. Classical worsening of headache in the morning is also not present in this
patient. For periorbital involvement, retro-orbital pain has been reported as an associated symptom of
idiopathic intracranial hypertension [9]. Since the optic nerve sheath is an anatomical extension of the dura
mater surrounding the nerve, it is known that elevated ICP can produce distension of the subarachnoid
space around the optic nerve, which may contribute to increased intraocular pressure and cause retro- or
periorbital pain [10]. The on-and-off nature of the patient's headaches raises the possibility that the portion
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of the tumor blocking the foramen of Monro may be mobile with regard to the patient's head position.

Multifocal paresthesias present in this patient may reflect thalamic involvement, as shown by the pressure
effect in the MRI. As the venous system from the thalamus drains to internal cerebral veins, which originate
at the foramen of Monro, the patient's paresthesias may be caused in part by the deviation of the bilateral
internal cerebral veins. Both the pressure effect and deviated veins might affect the tissue pressure in the
thalamus, generating paresthesias on both sides of the body. Theoretical pathophysiology for these
paresthesias includes central imbalance, central disinhibition, central sensitization, and the inflammatory
response of the intra-thalamic neural pathway [11].

The anterior half of the lateral ventricle is the most common location for a CN in the supratentorial
ventricular system, and 26% of CN extends into the third ventricle [6]. Based on radiological images, other
tumors can be excluded in this patient. Astrocytomas and ependymomas often lack intratumoral cysts and
calcifications. For oligodendroglioma, intratumoral calcifications are frequently extensive and irregular. MR
findings shown in this patient are typical for CN, which reveals a tumor that is isointense in T1-weighted
images with mild to moderate heterogeneous enhancement, a soap-bubble appearance and numerous cystic
areas in T2-weighted images, calcified areas in SWI, and diffusion restriction of the solid portion in DWI.

The tumor size of CN in this patient is rather big. A recent retrospective analysis of 413 patients revealed
that the survival rate was poorer for tumors greater than 4 centimeters than for smaller tumors [12]. Gross
total resection (GTR), if feasible, has been the cornerstone of early therapy for CN, and it is a favorable
factor affecting the prognosis of CN. If subtotal resection (STR) is more suitable, postoperative radiotherapy
has been shown to improve survival in these patients [13].

Conclusions
Although CN can be present with symptoms and signs of increased ICP, a physician should be aware of its
unusual presentations. Intermittent obstruction of the ventricular system by the tumor may not result in
papilledema. Episodic headaches and vomiting without nausea may be the only warning symptoms of CN,
which indicates intermittent increased ICP. Other accompanying symptoms may be useful to urge
conducting investigation. In the present case, multifocal paresthesias may indicate thalamic pathology.
Considering all of these symptoms together, it may point to an intraventricular lesion, especially at the third
ventricle, where the thalamus forms the walls of the chamber. The diagnosis of CN can be supported by
radiological findings, and if possible, should be confirmed by histological and immunological studies. Gross
total resection is the preferred treatment and favors a good prognosis. In case of a tumor size larger than 4
centimeters and complete removal of the tumor is not possible, radiotherapy following subtotal
resection should be the treatment of choice.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The patient received initial care and was investigated at Phyathai 1 Hospital, Bangkok, Thailand.

References
1. Tish S, Habboub G, Jones J, et al.: The epidemiology of central and extraventricular neurocytoma in the

United States between 2006 and 2014. J Neurooncol. 2019, 143:123-7. 10.1007/s11060-019-03144-9
2. Hassoun J, Söylemezoglu F, Gambarelli D, Figarella-Branger D, von Ammon K, Kleihues P: Central

neurocytoma: a synopsis of clinical and histological features. Brain Pathol. 1993, 3:297-306. 10.1111/j.1750-
3639.1993.tb00756.x

3. Wang M, Zhou P, Zhang S, et al.: Clinical features, treatment, and long-term outcomes of central
neurocytoma: a 20-year experience at a single center. World Neurosurg. 2018, 109:e59-66.
10.1016/j.wneu.2017.09.103

4. Patel DM, Schmidt RF, Liu JK: Update on the diagnosis, pathogenesis, and treatment strategies for central
neurocytoma. J Clin Neurosci. 2013, 20:1193-9. 10.1016/j.jocn.2013.01.001

5. Chen H, Zhou R, Liu J, Tang J: Central neurocytoma. J Clin Neurosci. 2012, 19:849-53.
10.1016/j.jocn.2011.06.038

6. Chen CL, Shen CC, Wang J, Lu CH, Lee HT: Central neurocytoma: a clinical, radiological and pathological
study of nine cases. Clin Neurol Neurosurg. 2008, 110:129-36. 10.1016/j.clineuro.2007.09.023

7. Zhang D, Wen L, Henning TD, Feng XY, Zhang YL, Zou LG, Zhang ZG: Central neurocytoma: clinical,

2023 Dharmasaroja et al. Cureus 15(2): e35334. DOI 10.7759/cureus.35334 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1007/s11060-019-03144-9
https://dx.doi.org/10.1007/s11060-019-03144-9
https://dx.doi.org/10.1111/j.1750-3639.1993.tb00756.x
https://dx.doi.org/10.1111/j.1750-3639.1993.tb00756.x
https://dx.doi.org/10.1016/j.wneu.2017.09.103
https://dx.doi.org/10.1016/j.wneu.2017.09.103
https://dx.doi.org/10.1016/j.jocn.2013.01.001
https://dx.doi.org/10.1016/j.jocn.2013.01.001
https://dx.doi.org/10.1016/j.jocn.2011.06.038
https://dx.doi.org/10.1016/j.jocn.2011.06.038
https://dx.doi.org/10.1016/j.clineuro.2007.09.023
https://dx.doi.org/10.1016/j.clineuro.2007.09.023
https://dx.doi.org/10.1016/j.crad.2006.01.002


pathological and neuroradiological findings. Clin Radiol. 2006, 61:348-57. 10.1016/j.crad.2006.01.002
8. Dunn LT: Raised intracranial pressure. J Neurol Neurosurg Psychiatry. 2002, 73:i23-7.

10.1136/jnnp.73.suppl_1.i23
9. Ayvalık F, Ozay R, Turkoglu E, Balkan MS, Şekerci Z: Remote cerebellar hemorrhage following

lumboperitoneal shunt insertion: a rare case report. Surg J (N Y). 2016, 2:e139-42. 10.1055/s-0036-1594245
10. Xie X, Zhang X, Fu J, et al.: Noninvasive intracranial pressure estimation by orbital subarachnoid space

measurement: the Beijing Intracranial and Intraocular Pressure (iCOP) study. Crit Care. 2013, 17:R162.
10.1186/cc12841

11. Whiting BB, Whiting AC, Whiting DM: Thalamic deep brain stimulation . Prog Neurol Surg. 2018, 33:198-
206. 10.1159/000481104

12. Zhang Z, Yu J, Zhang C, et al.: Clinical prognostic factors for central neurocytoma and subgroup analysis of
different treatment measures: A SEER database-based retrospective analysis from 2003 to 2019. Front
Oncol. 2022, 12:1014506. 10.3389/fonc.2022.1014506

13. She L, Deng D, Su L, Liu C: Comparison of surgery with or without adjuvant radiotherapy in treating central
neurocytoma: a single-center retrospective real-world study. J Neurooncol. 2022, 160:455-62.
10.1007/s11060-022-04164-8

2023 Dharmasaroja et al. Cureus 15(2): e35334. DOI 10.7759/cureus.35334 5 of 5

https://dx.doi.org/10.1016/j.crad.2006.01.002
https://dx.doi.org/10.1136/jnnp.73.suppl_1.i23
https://dx.doi.org/10.1136/jnnp.73.suppl_1.i23
https://dx.doi.org/10.1055/s-0036-1594245
https://dx.doi.org/10.1055/s-0036-1594245
https://dx.doi.org/10.1186/cc12841
https://dx.doi.org/10.1186/cc12841
https://dx.doi.org/10.1159/000481104
https://dx.doi.org/10.1159/000481104
https://dx.doi.org/10.3389/fonc.2022.1014506
https://dx.doi.org/10.3389/fonc.2022.1014506
https://dx.doi.org/10.1007/s11060-022-04164-8
https://dx.doi.org/10.1007/s11060-022-04164-8

	Episodic Headache, Periorbital Pain, and Multifocal Paresthesias as Presenting Symptoms of Central Neurocytoma: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Magnetic resonance T1WI of the brain.
	FIGURE 2: Magnetic resonance T2WI of the brain.
	FIGURE 3: Axial SWI of the brain.
	FIGURE 4: Axial DWI of the brain.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


