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Introduction and importance: Several meningioma cases arising through Meckel's cave (MC) at the middle and
posterior fossa have been reported. However, few relevant meningiomas have been observed with a dumbbell

Presentation of case: We report a rare case of a 36-year-old woman with a meningioma of MC with a typical
dumbbell-shaped, schwannoma-like presentation on magnetic resonance imaging (MRI), resulting in a

misleading differential diagnosis.

Clinical discussion: In this case report, we discuss the characteristics of meningioma of MC observed on MRI and
our surgical approach to this condition.

Conclusion: This tumor was able to mimic a trigeminal schwannoma both clinically and radiographically. This
case report has been reported in line with the SCARE 2020 criteria [1].

1. Introduction

The MC is a dural recess extending from the posterior fossa into the
middle fossa, allowing access from the middle fossa to the posterior
fossa. MC tumors are common and can be diagnosed as trigeminal
schwannoma, meningioma, pituitary macroadenoma, metastases,
epidermoid cyst, lipoma, and skull-based tumors. Trigeminal schwan-
noma is the most common type of MC tumor. Nerve sheath tumors, or
more rarely meningeal tumors, result in nerve, meningioma, and
foraminal enlargement, resulting in the appearance of a narrowed area
at the constricting foramina and extension from the posterior fossa into
the middle fossa, presenting as a dumbbell-shaped tumor. Trigeminal
schwannomas are rare, accounting for only 0.07 %-0.3 % of all intra-
cranial tumors and 0.8 %-5 % of all intracranial schwannomas [2-4].
Meningiomas of MC are also uncommon, accounting for only approxi-
mately 1 % of all intracranial meningiomas [5].

2. Presentation of case

A 36-year-old woman presented with progressive right-hand numb-
ness, left facial numbness, and tongue and mouth numbness for longer
than 1 year, in addition to involuntary coughing, laughing, and frequent
choking for 8 months; urinary incontinence and unsteady gait for 5
months; and slurred speech and occasional mild drooling for 2 months.
No obvious facial palsy, hearing impairment, tinnitus, or tongue devi-
ation was observed. Comorbidities included a history of uterine myoma
treated by myomectomy 1 year prior. No history of systemic disease was
reported. A neurological examination revealed normal extraocular mo-
tion, full muscle power in all four limbs, and an equivocal finger-to-nose
test.
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Fig. 1. Preoperative T1-weighted axial MR magnetic
resonance imaging (MRI) image showing an iso-
intense mass abutting the lateral wall of the
cavernous sinus (left). T2-weighted MR imageMRI
showing a heterogeneously enhanced lesion in the
middle and posterior cranial fossa (middle).
Gadolinium-enhanced T1-weighted MRI image
showing a dumbbell-shaped mass originating from
the left side of Meckel's Meckel's cave, medial to the
temporal lobe, and extending caudally through
Meckel's Meckel's cave to compress the brain stem
(right).

Fig. 2. Tumor with brain stem compression (left) and partial internal carotid artery encasement (right).

3. Radiology and pathology

Magnetic resonance imaging (MRI) revealed a dumbbell-shaped
tumor approximately 5.3 x 3.3 x 5.8 cm (width, height, and ante-
roposterior diameter, respectively) with heterogeneous enhancement
and mixed solid and cystic components, involving the left cavernous
sinus, Meckel's cave (MC), and the prepontine and cerebellopontine
angle cisterns, with compression observed on the left medial temporal
lobe, midbrain, pons, and brachium pontis, along with a partial left in-
ternal carotid artery encasement, suggestive of a schwannoma (tri-
geminal neuroma) (Figs. 1 and 2). The final pathological diagnosis was

meningioma, clear-cell type (WHO grade II). An ancillary diagnosis was
revealed by immunohistochemistry IHC stains for EMA (+), glial
fibrillary acidic protein (GFAP, —), and Ki-67 (labeling index up to 5 %)
[6-9] (Figs. A and B).

4. Discussion

In our case, the patient's radiological features were consistent with a
trigeminal schwannoma, particularly the dumbbell shape and hetero-
geneous enhancement of the tumor. However, according to the pathol-
ogy report together with preoperative image, the final diagnosis is a

Fig. 3. T2-weighted magnetic resonance imaging showing the heterogeneously enhanced tumor. (left) gadolinium-enhanced T1-weighted MRI showing a tumor that

appears hyperintense with central necrosis. (right).
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Fig. 4. Dural tail observed on gadolinium-enhanced T1-weighted magnetic resonance image.

Fig. 5. Post-operation magnetic resonance imaging (MRI) 10 months after treatment. (T2-weighted MRI (left) and gadolinium-enhanced T1-weighted MRI (right)
showed total removal of the tumor and no tumor recurrence.

meningioma, clear-cell type (WHO grade II) of Meckel's Cave. those that have been reported are typically diagnosed as spinal dumbbell

A dumbbell-shaped mass in MC is traditionally considered to be meningiomas [10-17]. Although meningioma of MC has previously
characteristic of a trigeminal schwannoma, and few dumbbell-shaped been reported, these reports focused on the surgical management of
meningiomas mimicking schwannoma have been reported; however, these tumors rather than the radiographic features of the dumbbell

Fig. 6. Magnetic resonance imaging (MRI) a half year after surgery. T2-weighted MRI (left) and gadolinium-enhanced T1-weighted MRI (right) showed total removal
of the tumor and no tumor recurrence.
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Fig. 7. The endoscopic image on the left shows A. Aanterior inferior cerebellar artery; B. cranial nerve VI; C. cranial nerves IX, X, and XI; D. the vertebral artery; E.
cranial nerve VII; and F. cranial nerve VIII. The endoscopic image on the right shows A. the anterior inferior cerebellar artery; B. cranial nerves IX, X, and XI of the

contralateral side; and C. cranial nerves IX, X, and XI.

appearance. To our knowledge, our case is the first report of a huge
meningioma with a very typical dumbbell appearance.

Meningiomas typically appear as isointense or hypointense on T1-
weighted images and hyperintense on T2-weighted images, with
strong enhancement after contrast injection. Occasionally, the lesion
appears with mixed solid—cystic or predominantly cystic components on
imaging. Trigeminal schwannomas typically present with a dumbbell-
shaped appearance when they extend into both the cisternal and
cavernous sinus.

The radiographic characteristics of this case were interpreted as
being consistent with trigeminal schwannoma due to its location and its
dumbbell shape. (Fig. 3) Retrospectively, a dural tail (Fig. 4) was
observed on the initial MRI, but a dural tail sign is not pathognomonic of
meningioma, and various intracranial, extracranial, and spinal pathol-
ogies, can present with a dural tail sign on contrast-enhanced T1 MRI
[18].

The patient underwent a minipterional craniotomy to achieve a
Simpson's grade II resection. An endoscope-assisted keyhole approach to
the skull base is a more promising approach due to the improved visu-
alization with a small incision. An endoscope was used to confirm all
structures, including the anterior inferior cerebellar artery, vertebral
artery, and cranial nerves VI, VII, VIII, IX, X, and XI (Fig. 7). This
approach was ideally suited for this case because it provided access to
the tumor located within MC. Six months after surgery, no evidence of
recurrence was observed; left facial hypoesthesia, drooling, and diplopia
remained, but the patient was otherwise healthy (Figs. 5 and 6).

5. Conclusion

This report documents a dumbbell-shaped meningioma of MC, a
presentation that is traditionally characteristic of trigeminal schwan-
noma. This tumor was able to mimic a trigeminal schwannoma both
clinically and radiographically. Despite a misleading differential diag-
nosis, the patient was successfully treated through surgery, with no
postoperative recurrence postoperatively after six months. Clear-cell
type meningioma has a high recurrence rate; therefore, close and pro-
longed follow-up remains necessary.

CRediT authorship contribution statement

Chun-Pi Chang, resident, first Author, writing the paper

Meng-Yin Yang, surgeon, background research, edit the manuscript.
Cheng-Siu Chang, literature review

CC Shen, supervision

Consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images.

Ethical approval

Not applicable.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of competing interest

All authors declare that they have no competing interests.

Acknowledgements

Not applicable.

References

[1]1 R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, A. Kerwan, A. Thoma, et al., The
SCARE 2020 guideline: updating consensus surgical CAse REport (SCARE)
guidelines, Int. J. Surg. 84 (2020) 226-230.

[2] C. Arseni, L. Dumitrescu, A. Constantinescu, Neurinomas of the trigeminal nerve,
Surg. Neurol. 4 (6) (1975) 497-503.

[3] P.C. McCormick, J.A. Bello, K.D. Post, Trigeminal schwannoma: surgical series of
14 cases with review of the literature, J. Neurosurg. 69 (6) (1988) 850-860.

[4] LF. Pollack, L.N. Sekhar, P.J. Jannetta, I.P. Janecka, Neurilemomas of the
trigeminal nerves, J. Neurosurg. 70 (5) (1989) 737-745.

[5] D.E. Nijensohn, J.C. Araujo, C.S. Maccarty, Meningiomas of Meckel's cave,

J. Neurosurg. 43 (2) (1975) 197-202.

[6] S.J. Schnitt, Vogel H. Meningiomas, Diagnostic value of immunoperoxidase
staining for epithelial membrane antigen, Am. J. Surg. Pathol. 10 (9) (1986 Sep)
640-649.

[7] E.M. Hol, M. Pekny, Glial fibrillary acidic protein (GFAP) and the astrocyte
intermediate filament system in diseases of the central nervous system, Curr. Opin.
Cell Biol. 32 (2015 Feb) 121-130, https://doi.org/10.1016/j.ceb.2015.02.004.

[8] Ning Liu, Si-Ying Song, Jia-Bao Jiang, Ting-Jian Wang, Chang-Xiang Yan, The
prognostic role of Ki-67/MIB-1 in meningioma, Medicine (February 2020).

[9] B.A. Kleinschmidt-DeMasters, Diagnostic pathology, pp. 460-460, in:
Neuropathology, Elsevier, 2016. essay.

[10] A. Hakuba, M. Komiyama, T. Tsujimoto, et al., Transuncodiscal approach to
dumbbell tumors of the cervical spinal canal, J. Neurosurg. 61 (6) (1984)
1100-1106.

[11] P.C. McCormick, Surgical management of dumbbell and paraspinal tumors of the
thoracic and lumbar spine, Neurosurgery 38 (1) (1996) 67-75.

[12] M. Buchfelder, P. Nomikos, W. Paulus, H. Rupprecht, Spinal-thoracic dumbbell
meningioma: a case report, Spine 26 (13) (2001) 1500-1504.


http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747145383
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747145383
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747145383
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747154891
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747154891
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747163949
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747163949
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747171304
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747171304
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747184172
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747184172
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744111345
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744111345
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744111345
https://doi.org/10.1016/j.ceb.2015.02.004
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747123960
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747123960
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744475547
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744475547
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747204365
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747204365
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747204365
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747212861
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747212861
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747229912
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747229912

C.-P. Chang et al.

[13]

[14]

E.R. Smith, M. Ott, J. Wain, D.N. Louis, E.A. Chiocca, Massive growth of a
meningioma into the brachial plexus and thoracic cavity after intraspinal and
supraclavicular resection: case report and review of the literature, J. Neurosurg.
Spine 96 (1) (2002) 107-111.

R. Martinez, J. Ramiro, C. Montero, J.C. Perez, J. Vaquero, Extradural spinal

meningiomas with intrathoracic extension. Report of two cases, J. Neurosurg. Sci.

32 (4) (1988) 179-181.

[15]

[16]
[17]

[18]

International Journal of Surgery Case Reports 97 (2022) 107369

W.S. Sun, Y.T. Jung, S.C. Kim, J.H. Sim, A dumbbell-shaped thoraco-lumbar
extradural ganglioneuroma: case report, J. Korean Neurosurg. Soc. 32 (5) (2002)
481-484.

J.G. Love, Dumbbell (hourglass) neurofibromas affecting the spinal cord, Surg.
Gynecol. Obstet. 94 (1952) 161-172.

T. Yoshiura, D.A. Shrier, W.H. Pilcher, A. Rubio, Cervical spinal meningioma with
unusual MR contrast enhancement, Am. J. Neuroradiol. 19 (6) (1998) 1040-1042.
H. Sotoudeh, H.R. Yazdi, A review on dural tail sign, World J. Radiol. 2 (5) (2010)
188.


http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747325201
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747325201
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747325201
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747325201
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744513513
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744513513
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020744513513
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020745272355
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020745272355
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020745272355
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020745401950
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020745401950
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747328420
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747328420
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747440180
http://refhub.elsevier.com/S2210-2612(22)00615-0/rf202207020747440180

	Dumbbell-shaped meningioma of Meckel's cave mimicking trigeminal schwannoma: A case report
	1 Introduction
	2 Presentation of case
	3 Radiology and pathology
	4 Discussion
	5 Conclusion
	CRediT authorship contribution statement
	Consent
	Ethical approval
	Funding
	Declaration of competing interest
	Acknowledgements
	References


