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Metastatic adenocarcinoma involving 
atypical meningioma
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CASE SUMMARY 
A 66-year-old female with a his-

tory of stage IV lung adenocarcinoma 
presented to the emergency depart-
ment with aphasia. The patient noted 
early morning language deficits with 
maintained comprehension. One week 
prior to this, a similar episode occurred 
that lasted 20 minutes. The patient 
was alert and oriented with expres-
sive aphasia. Facial symmetry, sensa-
tion, and strength were intact. An EEG 
was performed and was negative for 
seizures with mild nonspecific diffuse 
encephalopathy noted. A head CT was 
performed, which revealed a previously 
seen left middle cranial fossa meningi-
oma and associated edema. The patient 
was managed with anti-seizure medica-
tions and steroids, and was discharged 
the next day. Plans were made to follow 
up with neurosurgery for surgical resec-
tion five days later.

IMAGING FINDINGS  
A head MRI performed two weeks 

prior to the presentation (for lung 
cancer staging) showed a left middle 
cranial fossa, 3.9 × 3.7 × 2.9 cm con-
trast enhancing, extra-axial, and dural 
based mass, with possible mineraliza-
tion centrally within the mass (Figure 
1C). Two years prior, this mass mea-
sured 3.0 × 2.9 × 2.5 cm on MRI (Fig-

ure 1A and B). There continued to be 
mild mass effect on the adjacent brain 
parenchyma and frontal horn of the left 
lateral ventricle, and there were new 
zones of mild, vasogenic edema seen 
adjacent to the mass (Figure 1D).   

CT of the head without contrast per-
formed during the admission similarly 
showed the left middle cranial fossa 
lesion with associated edema, a sig-
nificant size increase, increased mass 
effect, midline shift of 3 mm, and pre-
sumed necrosis (Figure 1E). 

Histologically, the dural-based 
mass was a meningioma with a syn-
cytial meningothelial pattern. How-
ever, atypical features were present 
and included necrosis, loss of lobular 
pattern, small cell change, and hyper-
cellularity. Additionally, this was 
involved by a metastatic adenocarci-
noma with gland formation, mucin, 
high mitotic activity, and necrosis 
(Figure 2). Immunohistochemical 
(IHC) stains were performed and EMA 
was positive in the meningioma as well 
as the adenocarcinoma, while pulmo-
nary origin of the adenocarcinoma 
was confirmed with additional stains 
for TTF1, Napsin A, and CK7 (Figure 
3). Radiologic differential diagnostic 
considerations include meningioma, a 
higher-grade meningioma, metastasis, 
or a tumor-to-tumor metastasis. 

DIAGNOSIS
Metastatic adenocarcinoma of pul-

monary origin involving an atypical 
meningioma, World Health Organiza-
tion (WHO) grade II  

DISCUSSION  
Meningiomas consist of neoplastic 

meningothelial cells (arachnoidal) and 
represent approximately 36 percent of all 
intracranial neoplasms that usually occur 
in the sixth-seventh decade.1 Most com-
monly these occur intracranially includ-
ing at the cerebral convexities, sphenoid 
ridges, and petrous ridges.1 There is a 
gender predilection for females; how-
ever, in grade II and grade III lesions, 
males are more commonly affected.1 
Presentation is nonspecific and may 
include seizures and headache.1

Meningiomas are divided into three 
groups per WHO criteria based on mor-
phologic features, including grade I, II, 
and III. Grade I meningiomas lack any 
higher grade histological features and 
have many differing histologic patterns 
including meningothelial (classic pat-
tern), fibrous, transitional, psammoma-
tous, angiomatous, microcystic, 
secretory, lymphoplasmacyte-rich, and 
metaplastic.1 Grade II meningiomas, 
deemed atypical meningiomas include 
those with a clear cell or chordoid his-
tologic pattern as well as any lesion that 
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displays brain invasion or ≥ 4 mitoses 
per high power field (hpf).1,2 Lastly, 
evidence of ≥ 3 of the following five 
parameters including macronucleoli, 
sheeting (loss of lobular architec-
ture), necrosis, small cell change, and 
hypercellularity are also diagnostic 
of an atypical meningioma.1,2 Grade 
III meningiomas, deemed anaplastic 
meningiomas include those with a pap-
illary or rhabdoid histologic pattern as 
well as any lesion that displays > 20 
mitoses/hpf or that shows evidence of 
carcinomatous/sarcomatous elements.1

Tumor to tumor metastases within 
meningiomas are a rare occurrence with 
just about 100 cases reported in the lit-

erature.3 The most common meningioma 
type that a lesion is metastatic to includes 
the meningothelial subtype while the 
most common metastatic lesions to a 
meningioma include breast followed 
by lung.3,4 Our case demonstrates the 
first atypical meningioma reported with 
a metastasis to our knowledge.3-5 His-
tologic features meeting a true “tumor 
to tumor metastasis” versus a collision 
tumor as previously described were 
also met in this case.6,7 Postulations as 
to why meningiomas are the most fre-
quent intracranial neoplasm harbor-
ing metastases include slow indolent 
growth, hypervascularity, high collagen 
and lipid content, and a general noncom-

petitive environment.3-5 Presentation of 
a primary neoplasm metastasizing to a 
meningioma has also been reported.4,8 

CT and MRI imaging are unable 
to definitively diagnose a metasta-
sis within a meningioma.3 However, 
atypical MRI findings, such as the per-
itumoral edema seen in our case, may 
suggest the possibility of a metastasis 
within a meningioma.3,4 Peritumoral 
brain edema associated with a menin-
gioma may also suggest a higher-grade 
lesion or differing variant.9 Perfusion 
MR and MR spectroscopy have been 
suggested to be useful in distinguish-
ing higher grades or differing variants 
of meningiomas.3 

FIGURE 1. Axial 3D FSPGR, postcontrast image 
(A) obtained two years prior to presentation dem-
onstrated a contrast-enhancing, dural-based, 
and extra-axial mass that was presumed to be a 
meningioma. No surrounding vasogenic edema 
was present on the coronal T2-weighted images 
(B). Two weeks prior to presentation, the patient 
underwent MR imaging for lung cancer stag-
ing, and an axial 3D FSPGR postcontrast image 
showed that the presumed meningioma had 
increased in size (C). Furthermore, there was 
now adjacent vasogenic edema and increased 
mass effect as seen on the coronal T2 FLAIR 
image (D). Noncontrast CT head done at pre-
sentation showed increased size of the mass, 
increased mass effect, and increased surround-
ing vasogenic edema (E). 
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CONCLUSION  
Metastases to meningiomas are 

relatively rare. Atypical image find-
ings on MRI may include increased 
edema, which should raise suspicion 
of another process. Even without any 
clinical history of a primary neoplasm 
this process should be considered and 
evaluated by pathology.
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FIGURE 2. Histologic features of atypical meningioma with metastasis.  Hematoxylin and 
eosin image shows an atypical meningioma (arrows) that is encasing and surrounding meta-
static adenocarcinoma with atypical glandular epithelium and mucin in areas (arrowheads).

FIGURE 3. Pertinent IHC stains.  EMA positive staining in meningioma (arrow) and ade-
nocarcinoma (arrowhead) (A); TTF1-positive staining only in adenocarcinoma (arrowhead) 
with absent staining in meningioma (arrow), (B); Napsin A positive staining only in adeno-
carcinoma (arrowhead) with absent staining in meningioma (arrow), (C); CK-7 positive stain-
ing only in adenocarcinoma (arrowhead) and absent staining in meningioma (arrow).
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