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Abstract
Benign, small, and asymptomatic World Health Organization grade I meningiomas are usually managed
expectantly with surveillance imaging with the assumption that they are predictably slowing growing. In this
paper, we report the case of an incidentally discovered small, right-sided posterior clinoid meningioma in a
53-year-old female. The tumor was managed conservatively but an annual surveillance magnetic resonance
imaging demonstrated that the meningioma had an unexpected significant growth impinging on the
brainstem, requiring surgical resection and radiosurgery for residual tumor. Despite histopathological
confirmation of a grade I meningioma, the tumor recurred significantly and incurred substantial
neurological deficits, requiring further surgery and radiotherapy. This report illustrates the potential pitfall
for expectant management of small meningiomas in anatomically precarious locations and draws attention
to the need for detailed informed discussions with patients regarding the management of these tumors.
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Introduction
Meningiomas make up approximately 15-20% of all primary brain tumors [1,2]. Given that approximately
80% of meningiomas are considered “benign,” there is general agreement that not all of these tumors
require treatment at initial diagnosis [2-4]. This has been especially argued in the petrous apex region due to
difficult neurosurgical access and because it involves important neurological structures [5]. Similarly,
radiotherapy confers non-trivial risks as well, given the proximity of this region to radiosensitive structures
[6-9]. The option to observe rather than resect benign meningiomas has increased by 13% from 2004 to 2014,
suggesting clinicians’ propensity for conservative management [10].

Traditional neurosurgical dictum mandates that one should not risk harm for something that may not
require treatment. In meningioma treatment decision-making, there is a calculated risk inherent in the
assumption that growth for a World Health Organization (WHO) grade I meningioma can be caught in time
to intervene with a comparable risk. A contrasting example is glioblastoma, where we know that there is
little chance the tumor will not progress if untreated, and that the amount of growth in an interval of
observation will likely render treatment more dangerous, less possible, or even pointless.

Here, we present a case where despite the correct estimation that the tumor was benign, and a reasonable
decision to obtain follow-up imaging on a small asymptomatic meningioma, the patient was left in a
substantially worse position when the premises of that decision were found to be incorrect, in that the
tumor expanded substantially and left the patient in a bad condition. While not typical, this case highlights
that observation is not always safer than intervention, and therefore should be described as a calculated risk
during surgical counseling with the patient.

Case Presentation
A 53-year-old woman presented to an outside hospital after an automobile accident where a brain magnetic
resonance imaging (MRI) demonstrated a small, right-sided posterior clinoid meningioma (Figure 1A). After
discussion with a neurosurgeon, the patient decided to observe this small, asymptomatic mass with yearly
MRI scans.
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FIGURE 1: Pre-operative axial T2 imaging of the patient with a right-
sided posterior clinoid meningioma. (A) Initial discovery of the tumor,
which was observed yearly. (B) Substantial growth of the meningioma
over a one-year period, wherein the tumor now extends along the
clivus, encasing the basilar apex, and had started to compress the
brainstem.

Upon her repeat imaging approximately one year later, MRI revealed that the tumor had grown substantially
(Figure 1B). At this point, the tumor now extended along the clivus, was encasing the basilar apex, and was
beginning to compress the brainstem. The case was referred to our center where the patient underwent an
orbitozygomatic approach with anterior, transpetrosal drilling. We achieved an extent of resection of 95%,
with a small, inferior portion left behind in an attempt to preserve the third nerve (Figure 2). Histopathology
demonstrated a WHO grade I meningioma. The residual tumor was treated with gamma knife radiosurgery,
dosed at 14 Gy to the 50% isodose line. At this point, the patient had mild third and fifth nerve palsies, but
had normal visual acuity and was otherwise stable.

FIGURE 2: Post-operative axial T1 imaging of our patient with right-
sided posterior clinoid meningioma following an orbitozygomatic
approach with anterior, transpetrosal drilling. We achieved an extent of
resection of 95%. A small, inferior portion was left behind due to
adherence to the cranial nerves.

The patient was lost to follow-up for about two years. When she returned to our clinic, she had lost vision in
her right eye. Imaging demonstrated substantial recurrence of her tumor, which was now extending along
the clivus, invading both cavernous sinuses, and entering the sphenoid. She underwent surgery at another
facility where an endonasal, endoscopic optic nerve decompression and sphenoidal tumor debulking were
performed. This operation did not restore her vision in the affected eye. Histopathology at this time
redemonstrated a WHO grade I meningioma. At this point, the patient underwent intensity-modulated
radiation therapy as the tumor continued to show progressive skull base growth. At one year following
radiotherapy treatment, the patient showed no signs of further tumor progression.

Discussion
While this case is not reflective of the behavior of most histologically benign meningiomas, it does suggest
that there is no true benign brain mass without the potential to grow [11]. It is possible to watch some small,
asymptomatic meningiomas with acceptable outcomes. The National Comprehensive Cancer Network
guidelines suggest observational imaging on unresected meningiomas every three months for the first year
and then a biannual follow-up for the following five years [12]. It is important to note the limits of our
predictive abilities and to acknowledge that population outcomes do not always reflect the individual needs
of patients [13,14].
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The principle assumption one makes when choosing not to treat a brain tumor is that there is a reasonable
chance the patient will not need therapy at some point in their lives, and/or that if the tumor changes, there
will be sufficient time to identify and intervene prior to the patient’s clinical status worsening. However,
when a meningioma does become symptomatic, it is conceivable that the tumor is causing severe
compression and irritation of neural elements and surgical intervention would confer higher risk.

While the literature is ambiguous, it seems reasonable that most people will eventually show some signs of
tumor growth over their life expectancy [11,15]. While it does not follow that all small, asymptomatic tumors
need immediate treatment, the idea that patients will be able to observe their tumor over their lifetime
seems unlikely [4]. Put simply, most individuals will eventually require therapeutic intervention. In addition,
a meningioma with TERT mutations harbors higher risk of malignant transformation and a more aggressive
clinical course [16-18].

This case also demonstrates that the “watchful waiting” approach is not always optimal as even small
tumors can cause neurologic decline. This is especially true for difficult tumors such as those in the
petroclival region or the tuberculum sella, where we would like to avoid operating on asymptomatic patients
if possible [19]. However, a small amount of tumor growth in these regions can substantially increase the
risk of surgery and can lead to irreversible damage to the surrounding neural structures [20]. This is even
more true in a case such as this in which the tumor grew aggressively.

Conclusions
Given the medical community is trending towards conservative approaches to benign meningiomas, our
goal is to point out that it’s not prudent to assume that observation is always the best plan. This paper does
not claim that all asymptomatic meningiomas should undergo treatment. Rather, surgeons should have
informed discussions with patients that it is not always the safest to observe the tumor, and it is not always
the safest to ensure tumor growth before treatment.

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: Michael Sughrue & Charles Teo declare(s) stock/stock options
from Omniscient Neurotechnologies. Dr. Michael Sughrue is the Chief Medical Officer and Charles Teo is a
co-founder of Omniscient Neurotechnologies. No products related to this were discussed in this paper. No
other authors report any conflict of interest. . Other relationships: All authors have declared that there are
no other relationships or activities that could appear to have influenced the submitted work.

References
1. Kaminski JM, Movsas B, King E, et al.: Metastatic meningioma to the lung with multiple pleural metastases .

Am J Clin Oncol. 2001, 24:579-582. 10.1097/00000421-200112000-00010
2. Willis J, Smith C, Ironside JW, Erridge S, Whittle IR, Everington D: The accuracy of meningioma grading: a

10-year retrospective audit. Neuropathol Appl Neurobiol. 2005, 31:141-149. 10.1111/j.1365-
2990.2004.00621.x

3. Perry A, Stafford SL, Scheithauer BW, Suman VJ, Lohse CM: Meningioma grading: an analysis of histologic
parameters. Am J Surg Pathol. 1997, 21:1455-1465. 10.1097/00000478-199712000-00008

4. Agarwal V, McCutcheon BA, Hughes JD, et al.: Trends in management of intracranial meningiomas: analysis
of 49,921 cases from modern cohort. World Neurosurg. 2017, 106:145-151. 10.1016/j.wneu.2017.06.127

5. Grinblat G, Vashishth A, Galetti F, Caruso A, Sanna M: Petrous apex cholesterol granulomas: outcomes,
complications, and hearing results from surgical and wait-and-scan management. Otol Neurotol. 2017,
38:476-485. 10.1097/MAO.0000000000001578

6. Conti A, Pontoriero A, Siddi F, et al.: Post-treatment edema after meningioma radiosurgery is a predictable
complication. Cureus. 2016, 8:605. 10.7759/cureus.605

7. Stafford SL, Pollock BE, Foote RL, Link MJ, Gorman DA, Schomberg PJ, Leavitt JA: Meningioma
radiosurgery: tumor control, outcomes, and complications among 190 consecutive patients. Neurosurgery.
2001, 49:1029-1037. 10.1097/00006123-200111000-00001

8. Kan P, Liu JK, Wendland MM, Shrieve D, Jensen RL: Peritumoral edema after stereotactic radiosurgery for
intracranial meningiomas and molecular factors that predict its development. J Neurooncol. 2007, 83:33-38.
10.1007/s11060-006-9294-y

9. Lunsford LD, Niranjan A, Martin JJ, Sirin S, Kassam A, Kondziolka D, Flickinger JC: Radiosurgery for
miscellaneous skull base tumors. Prog Neurol Surg. 2007, 20:192-205. 10.1159/000100114

10. Dutta SW, Peterson JL, Vallow LA, Mahajan A, Rosenfeld SS, Quiñones-Hinojosa A, Trifiletti DM: National
care among patients with WHO grade I intracranial meningioma. J Clin Neurosci. 2018, 55:17-24.
10.1016/j.jocn.2018.06.026

11. Huttner HB, Bergmann O, Salehpour M, et al.: Meningioma growth dynamics assessed by radiocarbon
retrospective birth dating. EBioMedicine. 2018, 27:176-181. 10.1016/j.ebiom.2017.12.020

12. National Comprehensive Cancer Network. Central nervous system cancers (Version 3.2020) . (2021).
Accessed: March 16, 2021: https://www.nccn.org/professionals/physician_gls/pdf/cns.pdf.

2021 Young et al. Cureus 13(3): e14005. DOI 10.7759/cureus.14005 3 of 4

https://dx.doi.org/10.1097/00000421-200112000-00010
https://dx.doi.org/10.1097/00000421-200112000-00010
https://dx.doi.org/10.1111/j.1365-2990.2004.00621.x
https://dx.doi.org/10.1111/j.1365-2990.2004.00621.x
https://dx.doi.org/10.1097/00000478-199712000-00008
https://dx.doi.org/10.1097/00000478-199712000-00008
https://dx.doi.org/10.1016/j.wneu.2017.06.127
https://dx.doi.org/10.1016/j.wneu.2017.06.127
https://dx.doi.org/10.1097/MAO.0000000000001578
https://dx.doi.org/10.1097/MAO.0000000000001578
https://dx.doi.org/10.7759/cureus.605
https://dx.doi.org/10.7759/cureus.605
https://dx.doi.org/10.1097/00006123-200111000-00001
https://dx.doi.org/10.1097/00006123-200111000-00001
https://dx.doi.org/10.1007/s11060-006-9294-y
https://dx.doi.org/10.1007/s11060-006-9294-y
https://dx.doi.org/10.1159/000100114
https://dx.doi.org/10.1159/000100114
https://dx.doi.org/10.1016/j.jocn.2018.06.026
https://dx.doi.org/10.1016/j.jocn.2018.06.026
https://dx.doi.org/10.1016/j.ebiom.2017.12.020
https://dx.doi.org/10.1016/j.ebiom.2017.12.020
https://www.nccn.org/professionals/physician_gls/pdf/cns.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cns.pdf


13. Chamoun R, Krisht KM, Couldwell WT: Incidental meningiomas. Neurosurg Focus. 2011, 31:19.
10.3171/2011.9.FOCUS11220

14. Badila E, Weiss AE, Bartos D, et al.: Mass effect: a plethora of symptoms caused by an otherwise benign
transitional pituitary meningioma. Case report. Rom J Morphol Embryol. 2017, 58:983-988.

15. Hunter JB, O'Connell BP, Carlson ML, et al.: Tumor progression following petroclival meningioma subtotal
resection: a volumetric study. Oper Neurosurg (Hagerstown). 2018, 14:215-223. 10.1093/ons/opx098

16. Harmancı AS, Youngblood MW, Clark VE, et al.: Integrated genomic analyses of de novo pathways
underlying atypical meningiomas. Nat Commun. 2018, 9:16215. 10.1038/ncomms14433

17. Spiegl-Kreinecker S, Lötsch D, Neumayer K, et al.: TERT promoter mutations are associated with poor
prognosis and cell immortalization in meningioma. Neuro Oncol. 2018, 20:1584-1593.
10.1093/neuonc/noy104

18. Goutagny S, Nault JC, Mallet M, Henin D, Rossi JZ, Kalamarides M: High incidence of activating TERT
promoter mutations in meningiomas undergoing malignant progression. Brain Pathol. 2014, 24:184-189.
10.1111/bpa.12110

19. Bir SC, Maiti TK, Bollam P, Nanda A: Management of recurrent trigeminal neuralgia associated with
petroclival meningioma. J Neurol Surg B Skull Base. 2016, 77:47-53. 10.1055/s-0035-1558834

20. Yamakami I, Higuchi Y, Horiguchi K, Saeki N: Treatment policy for petroclival meningioma based on tumor
size: aiming radical removal in small tumors for obtaining cure without morbidity. Neurosurg Rev. 2011,
34:327-334. 10.1007/s10143-011-0308-7

2021 Young et al. Cureus 13(3): e14005. DOI 10.7759/cureus.14005 4 of 4

https://dx.doi.org/10.3171/2011.9.FOCUS11220
https://dx.doi.org/10.3171/2011.9.FOCUS11220
https://www.semanticscholar.org/paper/Mass-effect%3A-a-plethora-of-symptoms-caused-by-an-Badila-Weiss/361bf069a6185c3185df633591262a62de6dbb04?p2df
https://dx.doi.org/10.1093/ons/opx098
https://dx.doi.org/10.1093/ons/opx098
https://dx.doi.org/10.1038/ncomms14433
https://dx.doi.org/10.1038/ncomms14433
https://dx.doi.org/10.1093/neuonc/noy104
https://dx.doi.org/10.1093/neuonc/noy104
https://dx.doi.org/10.1111/bpa.12110
https://dx.doi.org/10.1111/bpa.12110
https://dx.doi.org/10.1055/s-0035-1558834
https://dx.doi.org/10.1055/s-0035-1558834
https://dx.doi.org/10.1007/s10143-011-0308-7
https://dx.doi.org/10.1007/s10143-011-0308-7

	Aggressive Progression of a WHO Grade I Meningioma of the Posterior Clinoid Process: An Illustration of the Risks Associated With Observation of Skull Base Meningiomas
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pre-operative axial T2 imaging of the patient with a right-sided posterior clinoid meningioma. (A) Initial discovery of the tumor, which was observed yearly. (B) Substantial growth of the meningioma over a one-year period, wherein the tumor now extends along the clivus, encasing the basilar apex, and had started to compress the brainstem.
	FIGURE 2: Post-operative axial T1 imaging of our patient with right-sided posterior clinoid meningioma following an orbitozygomatic approach with anterior, transpetrosal drilling. We achieved an extent of resection of 95%. A small, inferior portion was left behind due to adherence to the cranial nerves.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


