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A 57-year old woman is diagnosed with a cavernous sinus meningioma, which is accompanied by an elevated
serum carcinoembryonic antigen (CEA). The pathological findings revealed a secretory meningioma containing
numerous pseudopsammoma bodies that tested strongly periodic acid-Schiff positive. Secretory meningioma is a
rare histological variant that is characterized by a unique epithelial differentiation of meningothelial cells resulting in
the production of hyaline inclusions. Although the increased preoperative serum CEA level is not a confirmative tool
for secretory meningioma, it appears to be a useful marker for post-treatment follow-up or for detecting a tumor

recurrence.
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Skull base.

Introduction

eningiomas are histologically diverse, and there are
least 14 variants of this meningothelial tumor. Amon

Case Report

57 year-old female presented with a 4-month history of
left facial paresthesia. The patient had previously been

them, secretory meningioma represents a rare subtype thatdated for hypertension. A neurological examination indica-
clinically, histologically, and immunohistochemically characted that the left trigeminal nerve function was normal and the
teristic. Secretory meningioma is characterized by a uniqoéher results were unremarkable. The laboratory tests and

intra- and extracellular eosinophilic hyaline inclu-sidis

systemic evaluations were also normal.

Bright'® gave the first description of these charac-teristic Magnetic resonance imaging (MRI) revealed »a3% x 3
structures in 1831. However, the descriptive term “glassyn-sized, well-circumscribed mass at left parasellar area,
hyaline inclusions” was introduced by Cushing andvhich was isointense to the brain cortex on the T1-weighted
Eisenhardt a century later. Following the publication of aimages and irregularly hyperintense on the T2-weighted
report by Kepes in 1961, these inclusions were also referredrt@ages. The tumor was homogeneously enhanced by contrast
as “pseudopsammoma bodies”. The term “secretory meaigent. The tumor originated from the cavernous sinus and

ngioma” was proposed by Alguacil-Garcia €t &l.1986 after

extended to the lower pontine level along the clivus. The

the unique secretory features of these meningiomas wenass was compressing the brainstem and the left temporal

established. Currently, secretory meningioma is believed to
a tumor as a result of an epithelial glandular differentiation

lobe, and was associated with minimal edema in the adjacent
témporal lobe. The left internal carotid artery was encased by

meningothelial celf® Y. We present a case of secretoryhis mass(Fig. 1). The left internal and external carotid

meningioma at the skull base, which was accompanied by

amgiograms demonstrated a tumor blush from the branches of

elevation in the serum carcinoembryonic antigen (CEA) levelthe meningohypophyseal trunk, the deep temporal artery and
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the middle meningeal artery.

A left fronto-temporal craniotomy was performed under
general anesthesia. A tumor capsule was exposed after
retracting the frontal and temporal lobes. The tumor tissue
was so friable that it could be easily aspirated by suction.
Parts of the tumor at the posterior fossa and in the cavernous
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cells with the glandular lumina
containing the PAS-positive
secretory globules. Pseudopsa-
mmoma bodies, in contrast to
the laminated psammoma bo-
dies, neither become calcified

_ . _ . o nor contain reticulin or collagen
Fig. 1.. Preoperative magnetic resonopce |m.oges. A T2—We|ghted cmol.lmoge reveals a fibers. An examination of the
hyperintense mass at the left cavernous sinus. This mass is compressing the brainstem and the left . . ]
temporal lobe. It is associated with a minimal edema in the adjacent temporal lobe. B: T1-  hyaline inclusions by electron
weighted axial image reveals a mass that is isointense to the brain cortex. C, D: Gadolinum— " microscopy revealed that they
enhanced, the T1—-weighted axial and the coronal images demonstrate a well—circumscribed, were housed in both the intra-

homogeneous mass with infense enhancement. The tumor is encasing the left internal carotid ) )
artery. cellular and intercellular lumina

lined with microvilli~>*. Fur-

sinus were left. Hematoxylin-eosin staining indicated severddermore, the ultrastructural resemblance of the hyaline
eosinophilic hyaline inclusions (pseudopsammoma bodies)clusion was observed with the inclusions described in cases
Intracellular periodic acid-Schiff (PAS)-positive globulesof mammary, gastric, and hepatocellular carcinomas, and
were identified on the PAS stain (Fig. 2). Immunohistochenesotheliom& ", These observations suggest the secretory
mical examinations revealed CEA expression. differentiation of the involved meningothelial cells. Other
meningiomas can show focal secretory differentiation.
; | However, if these find-ings are diffusely found in the whole
Y | area of the tumor tissue, it should be diagnosed as a secretory
: ¢ meningioma. Currently, it is widely accepted that secretory
a2 Tt (il -4 meningiomas develop as a result of an epithelial glandular
: : ':, . . =. | differentiation of meningothelial cells. This unique epithelial
43 - features represent the broad spectrum of the differentiation
_ . } - properties found in meningiontas®.
;'e%erzél'\g'g;%%lfiﬁgrﬁsgﬁng it:celussfocr:?g;/eﬁgg‘szﬁ”r;%mﬁ In a study of epithelium-derived tumors, antibodies to
bodies) (arrows) are found (H & E,x400). B: Intracellular periodic ~ Cytokeratins (KL1), CEA, and epithelial membrane antigen
acid-Schiff-positive globules (arrow heads) are found (PAS, X (EMA), as well as epithelial tumor antigens such as carboh-
400). ydrate antigen(CA) 19-9 have been widely used. Therefore,

The postoperative course was uneventful and the preopiie presence of these antigens in both hyaline inclusions and
ative symptoms of facial paresthesia disappeared. Gamtha cells harboring the hyaline inclusion has been interpreted
Knife radiosurgery was performed for the residual tumor as additional proof of the epithelial differentiation of secretory
the 8th day after surgery before the occurrence of tmeeningiomas>>™')
postoperative artifact. The serum CEA level was measure&ecretory meningiomas had been reported as a single case
after confirming the pathological diagnosis, and it was fourréport until Probst-Cousin et l.reported 31 cases. While
to be elevated to 4.63ng/ml (normal level; 0-3ng/ml) due the female-to-male ratio of usual meningiomas is 3:2, there
the residual tumor. The patient was examined with a periodi@s striking female predominance among their secretory
brain MRI and measurements of the serum CEA level, and m@ningioma cases, which was almost 9:1. The patients age
recurrence or any specific symptoms has been noted fanged from 30 to 83 years, with a mean age of 59.2 years.

approximately 27 months after the operation. Most of the tumors were located at the sphenoid ridge and on
the frontal convexity. Secretory meningiomas are more often
Discussion accompanied by a massive peritumoral edema than other

meningiomas of a similar location or size. Eighty-four percent
cretory meningiomas are a rare histological subtype of tumors presented with a slight to marked peritumoral
hese benign intracranial tumors and represent approgdema. The prognosis of this tumor is more favorable than
mately 3% of meningioma ca$@s*. This tumor is charac- other meningiomas and recurrences were not observed in
terized by a unique epithelial differentiation of meningotheligheir cases.
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Brain edema is usually associated with malignantpcated suspected meningiomas and peritumoral edema, the
aggressive, and fast-growing intraparenchymatous tumopseoperative evaluation should include measuring the serum
The reason for the higher incidence of severe brain edemaCBEA level.
this extracerebral, generally benign and usually a slowin our case, a secretory meningioma was found at the caver-
growing tumor, is still unclear. However, numerous explamous sinus in a female patient. The peritumoral edema was
atory hypotheses have been propb&&tl® The location of not that severe because it developed at the skull base region.
the tumor is regarded as a factor that is correlated with ti@e histological examination revealed the characteri-stic,
production of edema, with both the sphenoid ridge and th@racellular, PAS-positive pseudopsammoma bodies. The
frontal region being the areas principally involved. In thospreoperative serum CEA level had not been checked and the
areas, the tumor mass can easily occlude major cerebral vg@iastoperative serum CEA level was still high as a conse-
or the dural sinuses evoking venous stasis as well qgence of residual tumor in the cavernous sinus.
secondary fluid extravasation into the interstitial brain
spacé’. Several authors have observed an unusual pericy@onclusion
proliferation in secretory meningiomas. They insisted that the
increased proliferation of pericytes would impair the vascul cretory meningioma represents a rare subtype that is
integrity or cause a partial breakdown in the blood-brai linically, histologically, and immunohistochemically
barrier of the underlying braifi. The hydrodynamic theory characteristic. The serum CEA level can be used as an
suggests that the increased permeability of meningioradditional marker in the follow-up examinations to rule out a
vessels allows the passage of plasma fluid and proteins frpmssible recurrence of the tumor, and to evaluate the
the intravascular compartment into the interstitial space of ttreatment outcome in addition to the magnetic resonance
tumor®. Components of the pseudopsammoma bodies haweaging follow-up.
also been hypothesized as being a cause of cerebral edema
formatior?’. However, there is no hypothesis that can explalteferences
the cause of the higher incidence of peritumoral edema ih Alruacil-Garcia A, Pettigrew NM, Sima AA : Secretory meni-

L . ngioma. A distinct subtype of meningiomfam J Surg Pathol 10:
secretory meningioma. The peritumoral edema developmentig2-111, 1986

is most likely multifactorial and further studies are needed tg- Buhl R, Hugo HH, Mehdorn HM : Brain oedema in secretory
meningiomasJ Clin Neurosci 8 (Suppl 1): 19-21, 2001

clarlfy this issue. o o 3. Buhl R, Hugo HH, Mihajlovic Z, Mehdorn HM : Secretory menin-
Secretory meningiomas are usually isointense on the T1-giomas : clinical and immunohistochemical observatidteuro-

weighted images and hyperintense on the T2-weighteg SUr9ery 48:297-302, 2001
9 9 yp 9 Sl.Cushing H, Eisenhardt LMeningiomas: Their Classification,

imageS. These MR Signal characteristics may be CorrelatedRegiona| Behaviour, Life History, and Surgical End Results

not only to the presence of moderate to abundant pseudopsaSpringfield, IL : Charles C Thomas, 1938, pp169-180
bodi but also t . thelial wth patt 5. Hinton DR,Kovacs K, Chandrasoma PT : Cytologic features of
mmoma bodies, but also 10 a meningotnelial gro pattern secretory meningiomacta Cytol 43: 121-125, 1999

of this subtypg. 6. kong HS, Lee GK : Secretory meningioma-a case report with

; ; histopath-ological, immunhistochemical and ultrastructural analysis.
Elevated serum CEA levels are frequently associated with a 3 Korean Med Sci 11 369-372, 1996

variety of epithelial malignancies and cerebral metastases. kim IS, Lee HJ, Lee JS, Yang JH, Lee IW, Kang JK : Secretory
They are rare|y elevated in primary cerebral tumors. Howe- meningioma with severe peritumoral edemi&orean Neurosurg

I f levation i ... Soc 30 (Suppl 1) 137-139, 2001
ver, several instances of a serum CEA elevation in associatign q,is pN, Hamilton AJ, Sobel RA, Ojemann RG : Pseudopsammo-

with meningioma have been reported, and many of them matous meningioma with elevated serum carcinoembryonic antigen :

true secretory meningiomahNeurosurg 74: 129-132, 1991
were the secretory subtype. Furthermore, several cases Whg.r%lishio S Mor?/oka T gSuzuki S Hiragno K, Fukui M : Secretory

the serum CEA levels returned to normal following a meni- meningioma : clinicopathologic features of eight case€lin

ngioma resection have been reported. Because the serunileurosci 8: 335-339, 2001
. . 10. Probst-Cousin S, Villagran-Lillo R, Lahl R, Bergmann M, Schmd
CEA level is elevated in other types of tumors, such as atypi- KW, Gullotta F : Secretory meningioma. Clinical, histologic, and

cal meningioma, the preoperative serum CEA level is not a immuno-histochemical findings in 31 cas€sncer 79: 2003-2015,

; ; SN 1997
conflrmatlve tool for secretory meTlmgloma’ but can b?l. Tsunoda S, Takeshima T, Sakaki T, Morimoto T, Hoshida T, Watabe Y,
effective for follow-up after treatmerit-*%) et al : Secretory meningioma with elevated serum carcinoembryonic

Buhl et af insisted that, in female patients with frontally —antigen levelSurg Neurol 37: 415-418, 1992
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