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CASE REPORT

Collision tumours: a meningioma 
and not oedema, but an oligodendroglioma
Gonçalo Gama Lobo1*   , José Luís Alves2   , Ana Margarida Flores Novo3    and Daniela Jardim Pereira4    

Abstract 

Background  Intracranial collision tumours represent a very rare entity. We hereby report a case involving the coexist-
ence of a meningioma and an underlying oligodendroglioma in the adjacent brain, which could be misdiagnosed 
as oedema if not carefully examined for atypical changes. This study aimed to shed light on the diagnostic challenges 
associated with intracranial collision tumours, specifically the coexistence of meningioma and oligodendroglioma.

Case presentation  A 54-year-old woman presented to the emergency department with seizures and vertigo. Brain 
CT revealed an expansile extra-axial left frontal lesion with calcifications and homogeneous enhancement after con-
trast administration, interpreted as a meningioma, with underlying vasogenic oedema. Two months later, MRI 
revealed a heterogeneous area in the underlying compressed brain with high intensity at T2/FLAIR sequences, initially 
misconceived as oedema. However, atypical features such as cortex involvement, lower ADC values (compared 
to vasogenic oedema), an inversion of the choline/NAA ratio, and high rCBV values led to the hypothesis of an under-
lying oligodendroglioma, later confirmed by histology.

Conclusions  The coexistence of histologically different tumours in the same anatomical location is extremely rare 
and makes the diagnosis more challenging, requiring cautious evaluation and a high suspicion from the radiologist. 
The look for atypical findings, described in detail in this study, and the use of additional sequences, such as spectros-
copy and perfusion, might be the key to the correct diagnosis.
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Background
Meningiomas are the most frequent type of primary 
tumours in the central nervous system (CNS), accounting 
for approximately 36% of all intra-cranial neoplasms [1]. 
These lesions are often incidentally detected during CNS 
imaging and are typically slow-growing, non-malignant, 

extra-axial tumours with limited metastatic spread or 
local invasiveness. Meningiomas with benign charac-
teristics and no mass effect may be managed conserva-
tively through observation [1]. In imaging studies, with 
magnetic resonance imaging (MRI) being the gold stand-
ard, these tumours typically present as highly enhancing 
extra-axial masses with broad-base dural attachment and 
accompanying peritumoral brain oedema in 50 up to 78% 
of cases. This oedema is typically vasogenic with a high 
apparent diffusion coefficient (ADC) signal [1–3].

Oligodendrogliomas, on the other hand, account for 
only 5% of primary CNS tumours and most commonly 
occur in the brain, although they can occur at any loca-
tion within the central nervous system [4, 5]. These 
tumours are well-characterized in MRI, often display-
ing a lower T1 signal than that of grey matter and a high 
heterogeneous T2 signal. Unlike haemorrhage, cystic 

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Egyptian Journal of Radiology
and Nuclear Medicine

*Correspondence:
Gonçalo Gama Lobo
goncalogamalobo@gmail.com
1 Department of Neuroradiology, Centro Hospitalar Universitário de 
Lisboa Central, R. José António Serrano, 1150‑199 Lisbon, Portugal
2 Department of Neurosurgery, Centro Hospitalar Universitário de 
Coimbra, Praceta Prof. Mota Pinto, 3004‑561 Coimbra, Portugal
3 Department of Neurology, Centro Hospitalar Universitário de Coimbra, 
Praceta Prof. Mota Pinto, 3004‑561 Coimbra, Portugal
4 Department of Neuroradiology, Centro Hospitalar Universitário de 
Coimbra, Praceta Prof. Mota Pinto, 3004‑561 Coimbra, Portugal

http://orcid.org/0000-0002-7376-9967
http://orcid.org/0000-0003-4030-2874
http://orcid.org/0000-0001-6123-7456
http://orcid.org/0000-0002-9700-810X
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43055-024-01211-4&domain=pdf


Page 2 of 5Lobo et al. Egypt J Radiol Nucl Med           (2024) 55:29 

degeneration, and peritumoral oedema, which are not 
frequent findings, the cortico-subcortical location and 
the presence of calcifications are reported as distinctive 
characteristics [5].

Collision tumours—meaning the coexistence of two 
tumours in the same anatomical region with distinct his-
tologies—represent an exceedingly rare phenomenon [3, 
4, 6–10]. The most frequently reported association is that 
of a meningioma and a glioma [6, 9].

Notably, the coexistence of a meningioma and an oli-
godendroglioma in such proximity poses a unique diag-
nostic challenge, as their synchronous appearance can 
alter the typical radiological features, potentially leading 
to misinterpretation.

The coexistence of different histologic tumours may 
change the proposed treatment and surgical approach, 
making its recognition of utmost importance (Figs. 1, 2, 
3).

Our study addresses this diagnostic complexity by 
presenting a case involving the collision of a meningi-
oma and an oligodendroglioma, emphasizing the impor-
tance of recognizing atypical radiological features. The 
case highlights the potential pitfalls in initial interpre-
tation and underscores the need for advanced imaging 

techniques to facilitate accurate diagnosis and subse-
quent treatment planning.

By elucidating the diagnostic challenges and particu-
larities associated with these rare collision tumours, our 
research aimed to contribute valuable insights to the 
radiologists.

Case presentation
We present the case of a 54-year-old woman, without 
previous relevant medical history, admitted at the emer-
gency department with seizures followed by vertigo. The 
isolated seizure was treated with levetiracetam and never 
recurred. An EEG was not performed, and laboratory 
evaluation was unremarkable. Additionally, the neuro-
logical examination showed no abnormalities.

A brain computed tomography (CT) was performed, 
showing an expansile extra-axial left frontal lesion with 
calcifications and homogeneous enhancement after con-
trast administration, interpreted as a meningioma, with 
underlying hypodensity of the parenchyma described as 
vasogenic oedema.

After 54  days from the brain CT, an MRI was per-
formed to better depict the described lesion char-
acteristics, including the following sequences: Axial 

Fig. 1  A 54-year-old female, previously healthy, was admitted at the emergency department with seizures followed by vertigo. Brain CT axial 
images pre (A) and post-contrast (B), revealed an expansile extra-axial left frontal lesion with calcifications and homogeneous enhancement 
after contrast administration with underlying hypodensity of the parenchyma
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Fig. 2  MRI of the brain was performed using a 1.5 T scanner with the following sequences: A Axial T2-weighted imaging (T2WI), B Axial T2 
FLAIR-weighted imaging (FLAIR), C Axial ADC map, D Axial T1WI with gadolinium, E DSC-perfusion imaging, F Multi-voxel spectroscopy with TE 
135 ms. Axial T2WI and FLAIR images showed a frontal dural-based mass with a signal intensity similar to the brain parenchyma with strong 
homogeneous enhancement on T1WI with gadolinium (white arrowheads). On T2WI and FLAIR sequences, there was also a heterogeneous 
and hyperintense area on the underlying frontal brain parenchyma (*) with cortex affection and without facilitated diffusion. The perfusion imaging 
showed high rCBV values and the spectroscopy an inversion of the choline/NAA ratio with elevation of choline and NAA reduction

Fig. 3  Hematoxylin and Eosin (HE) staining ×200 (magnification) (A and B) A Fibrous meningioma, WHO Classification Grade I (of III). Elongated 
cells forming parallel or intersecting bundles with significant collagen fibers in-between. B Oligodendroglioma, IDH mutated and with 1p/19q 
codeletion, WHO Classification Grade II (of III). Glial neoplasm with infiltrative growth pattern, composed predominantly of cells with round and 
uniform nuclei, sometimes with peri-nuclear halo. There is focal nuclear atypia and rare figures of mitosis, as well as microcystic degeneration 
and reactive astrocytosis
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T2-weighted imaging (T2WI) (TR 4500 ms, TE 121 ms, 
Thickness 5  mm, Matrix 320 × 250), Axial T2 FLAIR-
weighted imaging (FLAIR) (TR 8500  ms, TE 84  ms, TI 
2500 ms, Thickness 5 mm, Matrix 256 × 205), Axial ADC 
map (TR 4300  ms, TE 97  ms, Thickness 5  mm, Matrix 
128 × 128), Axial T1WI with gadolinium (TR 1180 ms, TE 
3.43 ms, TI 600 ms, Thickness 2 mm, Matrix 320 × 272), 
DSC-perfusion imaging (TR 1830 ms, TE 51 ms, Thick-
ness 5 mm, Matrix 128 × 128), Multi-voxel spectroscopy 
with TE 135  ms. This study confirmed a frontal dural-
based mass with a signal intensity similar to the brain 
parenchyma on T1 and T2-weighted imaging (WI) and 
a strong homogeneous enhancement after gadolinium, 
compatible with a meningioma. Additionally, the under-
lying compressed brain parenchyma revealed a hetero-
geneous area with high intensity on T2/FLAIR images, 
initially misconceived as oedema. However, a second 
look at the MRI revealed atypical features in the sup-
posedly peritumoral brain oedema area, such as cortical 
involvement and ADC values not compatible with vaso-
genic oedema (without facilitated diffusion), even though 
there was no gadolinium enhancement. Spectroscopy 
showed in this area an increased choline peak, with an 
inversion of the choline/N-acetylaspartate (NAA) ratio, 
and the perfusion study revealed high relative cerebral 
blood volume (rCBV) values. The combination of these 
characteristics was interpreted by an oncology-dedicated 
neuroradiologist (8-year experience), as corresponding 
to a tumoral lesion underlying the typical meningioma, 
most probably representing an oligodendroglioma.

Surgery was performed with excision of both tumoral 
lesions, and subsequently, the histological results con-
firmed that the extra-axial lesion was a grade 1 men-
ingioma, and the intra-axial lesion was a glial tumour 
isocitrate dehydrogenase (IDH) mutated with 1p/19q 
codeletion, compatible with an oligodendroglioma.

Discussion
We described an extremely rare case of intracranial colli-
sion tumours coexisting in the same anatomical location 
with very misleading radiological features that could have 
hidden the presence of one of the tumours.

Collision tumours are an extremely rare finding, 
defined as the coexistence, in the same anatomical region, 
of two tumours with different histologies. Previous stud-
ies have underscored the diagnostic and therapeutic chal-
lenges posed by collision tumours. In the CNS, the most 
frequently reported association is that of a meningioma, 
a very common intracranial tumour, and a glioma [3, 4, 
6–10].

The unexpected coexistence of different tumours in the 
same location may change their appearance and make the 
diagnosis more challenging, as in the reported case.

Our study aimed to advance the understanding of 
intracranial collision tumours, particularly the interplay 
between meningiomas and oligodendrogliomas. By dis-
secting the diagnostic intricacies and emphasizing the 
significance of recognizing atypical radiological features, 
our work contributes to refining diagnostic approaches, 
with consequences in treatment strategies, for these rare 
entities.

In the reported case, the location of the oligodendro-
glioma in the frontal lobe adjacent to the typical menin-
gioma camouflaged it as vasogenic oedema in the initial 
interpretation. However, atypical aspects in this area 
were the clue to the correct diagnosis, namely, its exten-
sion to the brain cortex, heterogeneity, and low ADC 
values.

The application of advanced imaging techniques might 
play a pivotal role in distinguishing tumours from non-
tumoral lesions, as it did in our case study [11–13]. 
Additionally, these techniques prove beneficial in dif-
ferentiating and grading tumours, as well as in the post-
treatment follow-up of patients. Spectroscopy and 
perfusion valuable roles in the initial diagnosis of brain 
tumours consist in aiding in the distinction between 
primary CNS tumours and potential mimics, including 
metastatic disease, lymphoma, demyelination, and infec-
tion [11–13]. Accordingly, the utilization of MRI with 
spectroscopy and perfusion studies allowed, in our case, 
for a more comprehensive evaluation of these mentioned 
atypical features within the peritumoral area. Spectros-
copy revealed an increased choline peak and an inversion 
of the choline/NAA ratio, providing additional evidence 
of an underlying oligodendroglioma. Moreover, perfu-
sion studies demonstrated elevated rCBV values, further 
supporting the presence of an additional tumoral lesion.

However, it is crucial to acknowledge the inherent 
limitations of these imaging techniques. Spectroscopy, 
while valuable in providing metabolic information, may 
encounter challenges such as the metabolic profile over-
lap between different lesions (neoplastic and non-neo-
plastic), the frequent presence of artifacts and noise, the 
susceptibility effect of air and bone which limit the study 
of adjacent regions and the difficulty of studying a small 
lesion within a large voxel [11]. Similarly, perfusion stud-
ies, while offering insights into vascular characteristics, 
must be interpreted cautiously, considering factors such 
as it provides relative data, its high sensitivity to regional 
field inhomogeneities with potential artifacts and the 
potential leakage effect due to blood–brain barrier dis-
ruption [13]. Additionally, variations in equipment and 
imaging protocols can impact the reproducibility and 
generalizability of spectroscopic and perfusion findings. 
Despite these limitations, advanced MRI techniques are 
invaluable for studying brain tumours, providing crucial 
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information for their diagnosis and differentiation from 
other pathologies.

The depiction of a second synchronous neoplasms 
required a different treatment and surgical approach, and 
totally changes the survival expectancy and follow-up.

For the radiologist, knowing and recognizing the 
existence of collision tumours is mandatory, despite 
their rarity, since their correct diagnosis implies differ-
ent approaches and disease courses. In addition, even 
in the presence of a typical and common lesion such as 
a meningioma, the close look and recognition of atypi-
cal features, as we described in the adjacent brain, must 
motivate a more careful evaluation of those lesions and 
the employment of advanced techniques, as spectros-
copy and perfusion.

Conclusions
In conclusion, we reported an extremely rare case of an 
oligodendroglioma in the brain parenchyma underlying 
an extra-axial meningioma, initially posing as vasogenic 
oedema, a typical finding in these extra-axial lesions with 
mass effect. The coexistence of two neoplastic lesions in 
the same anatomical location amplifies the diagnostic 
challenge, necessitating meticulous evaluation and a high 
degree of suspicion from the radiologist. Despite the lim-
itations of advanced MRI techniques, they play an indis-
pensable role in studying brain tumours, adding essential 
diagnostic information and differentiating these from 
non-tumoral lesions. The recognition and understanding 
of collision tumours are critical for guiding appropriate 
clinical interventions and optimizing patient outcomes.

Abbreviations
ADC	� Apparent diffusion coefficient
CNS	� Central nervous system
CT	� Computed tomography
IDH	� Isocitrate dehydrogenase
MRI	� Magnetic resonance imaging
NAA	� N-acetylaspartate
rCBV	� Relative cerebral blood volume
WI	� Weighted imaging

Acknowledgements
Not applicable

Author contributions
All authors contributed to the study conception and design. Material prepara-
tion, data collection and analysis were performed by GGL and DJP. The first 
draft of the manuscript was written by GGL and DJP and all authors reviewed 
and commented on previous versions of the manuscript. All authors read and 
approved the final manuscript.

Funding
No funding was received for conducting this study.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 13 November 2023   Accepted: 25 January 2024

References
	1.	 Elefante A, Russo C, Di Stasi M, Vola E, Ugga L, Tortora F, De Divitiis O (2021) 

Neuroimaging in meningiomas: old tips and new tricks. Mini-invasive Surg. 
https://​doi.​org/​10.​20517/​2574-​1225.​2020.​102

	2.	 Ahmeti H, Caliebe A, Röcken C, Jansen O, Mehdorn MH, Synowitz M (2023) 
Impact of peritumoral brain edema on pre- and postoperative clinical 
conditions and on long-term outcomes in patients with intracranial menin-
giomas. Eur J Med Res 28:40. https://​doi.​org/​10.​1186/​s40001-​022-​00962-y

	3.	 Dubovoy AV, Jafarov VM, Voronina EI (2018) Supratentorial dural-based col-
lision of cavernoma and meningioma: a case report. Chin Neurosurg Jl 4:17. 
https://​doi.​org/​10.​1186/​s41016-​018-​0128-5

	4.	 Singhal I, Coss D, Mueller W, Straza M, Krucoff MO, Santos-Pinheiro F (2022) 
Case report: two unique cases of co-existing primary brain tumors of glial 
origin in opposite hemispheres. Front Oncol 12:1018840. https://​doi.​org/​10.​
3389/​fonc.​2022.​10188​40

	5.	 Smits M (2016) Imaging of oligodendroglioma. BJR 89:20150857. https://​doi.​
org/​10.​1259/​bjr.​20150​857

	6.	 Zhang D, Yu J, Guo Y, Zhao S, Shao G, Huang H (2015) An intraventricular 
meningioma and recurrent astrocytoma collision tumor: a case report 
and literature review. World J Surg Onc 13:37. https://​doi.​org/​10.​1186/​
s12957-​015-​0436-6

	7.	 Tunthanathip T, Kanjanapradit K, Ratanalert S, Phuenpathom N, Oearsakul 
T, Kaewborisutsakul A (2018) Multiple, primary brain tumors with diverse 
origins and different localizations: case series and review of the literature. J 
Neurosci Rural Pract 09:593–607. https://​doi.​org/​10.​4103/​jnrp.​jnrp_​82_​18

	8.	 Bulte CA, Hoegler KM, Khachemoune A (2020) Collision tumors: a review of 
their types, pathogenesis, and diagnostic challenges. Dermatologic Ther 33. 
https://​doi.​org/​10.​1111/​dth.​14236

	9.	 Lin M-S, Lee C-H, Chen S-Y, Shen C-C (2022) Collision brain tumor with 
atypical meningioma and glioblastoma: case report. Int J Surg Case Rep 
94:107137. https://​doi.​org/​10.​1016/j.​ijscr.​2022.​107137

	10.	 Zacharewski N, Movahed-Ezazi M, Song X, Mehta T, Manjila S (2022) De 
novo glioblastoma masqueraded within a hemispheric dural meningioma-
tosis: rare imaging findings and rationale for two-staged resection. J Neurol 
Surg Rep 83:e44–e49. https://​doi.​org/​10.​1055/s-​0042-​17492​15

	11.	 Weinberg BD, Kuruva M, Shim H, Mullins ME (2021) Clinical applications of 
magnetic resonance spectroscopy in brain tumors. Radiol Clin North Am 
59:349–362. https://​doi.​org/​10.​1016/j.​rcl.​2021.​01.​004

	12.	 Hourani R, Brant LJ, Rizk T, Weingart JD, Barker PB, Horska A (2008) Can 
proton MR spectroscopic and perfusion imaging differentiate between 
neoplastic and nonneoplastic brain lesions in adults? Am J Neuroradiol 
29:366–372. https://​doi.​org/​10.​3174/​ajnr.​A0810

	13.	 Romano A, Rossi Espagnet MC, Calabria LF, Coppola V, Figà Talamanca 
L, Cipriani V, Minniti G, Pierallini A, Fantozzi LM, Bozzao A (2012) Clinical 
applications of dynamic susceptibility contrast perfusion-weighted MR 
imaging in brain tumours. Radiol med 117:445–460. https://​doi.​org/​10.​
1007/​s11547-​011-​0715-4

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.20517/2574-1225.2020.102
https://doi.org/10.1186/s40001-022-00962-y
https://doi.org/10.1186/s41016-018-0128-5
https://doi.org/10.3389/fonc.2022.1018840
https://doi.org/10.3389/fonc.2022.1018840
https://doi.org/10.1259/bjr.20150857
https://doi.org/10.1259/bjr.20150857
https://doi.org/10.1186/s12957-015-0436-6
https://doi.org/10.1186/s12957-015-0436-6
https://doi.org/10.4103/jnrp.jnrp_82_18
https://doi.org/10.1111/dth.14236
https://doi.org/10.1016/j.ijscr.2022.107137
https://doi.org/10.1055/s-0042-1749215
https://doi.org/10.1016/j.rcl.2021.01.004
https://doi.org/10.3174/ajnr.A0810
https://doi.org/10.1007/s11547-011-0715-4
https://doi.org/10.1007/s11547-011-0715-4

	Collision tumours: a meningioma and not oedema, but an oligodendroglioma
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


