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Lymphoplasmacyte-rich meningioma with atypical cystic-solid feature: A case report
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Abstract
BACKGROUND
Lymphoplasmacyte-rich meningioma (LPRM) is one of the rarest variants of meningioma and is classified as grade I (benign) tumor. It is characterized by abundant infiltrates of lymphocytes and plasma cells. Here, we report an extremely rare case of LPRM with an atypical imaging finding of multiple cysts around a solid mass. 

CASE SUMMARY
The patient was a 36-year-old man with intermittent headache, dizziness, and vomiting for 2 years. Computed tomography and magnetic resonance imaging presented a cystic solid mass in the right frontal lobe with heavy peritumoral edema and obvious contrast enhancement. The patient was treated with right frontotemporal craniotomy, and gross total resection of the tumor was achieved without adjuvant therapy. There was no clinical or neuroradiological evidence of recurrent or residual tumor for 3 years after initial surgery.

CONCLUSION
LPRM is one of the rarest variants of meningioma. Although, the mass of this case had common features, multiple cysts with nonuniform size and thin wall around the solid part are uncommon imaging finding, increasing the rate of misdiagnosis. The definitive diagnosis of LPRM relies on histopathological findings.
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[bookmark: OLE_LINK1]Core tip: Lymphoplasmacyte-rich meningioma (LPRM) is one of the rarest variants of meningioma. A case of LPRM is presented here with atypical imaging finding of multiple cysts around a solid mass, which has been reported even more rarely. In computed tomography and magnetic resonance imaging findings, the mass had common features: an irregular shape, unclear boundary with neighboring brain tissue, heavy peritumoral brain edema, significant enhancement of the solid part, and dural tail sign. Multiple cysts with nonuniform size and thin wall around the solid part are uncommon imaging finding, increasing the rate of misdiagnosis. The definitive diagnosis of LPRM relies on histopathological findings.

INTRODUCTION
Lymphoplasmacyte-rich meningioma (LPRM) is one of the rarest variants of meningioma and is classified as grade I (benign) tumor, which has a low proliferative rate[1,2]. LPRM is characterized by abundant infiltrates of inflammatory cells, such as lymphocytes and plasma cells. The first case was reported in 1971 by Banerjee and Blackwood[3], and < 120 cases have been reported in the English language literature. Available data on the incidence of LPRM is scarce and incomplete. 
Here, we report a case of LPRM with atypical imaging finding of multiple cysts around a solid mass, which has been reported even more rarely.

CASE PRESENTATION
Chief complaints
A 36-year-old man presented to the Neurosurgery Department of our hospital complaining of worsening headache, accompanied by fainting and numbness in his right upper extremities.

History of present illness
The patient’s symptoms started 2 years prior with intermittent headache, dizziness, and vomiting, without any obvious predisposing causes.

History of past illness
The patient had a free previous medical history.

Physical examination
The clinical neurological examination revealed right upper extremities hypoesthesia and numbness. There were no seizures or disorder of consciousness.

Laboratory examinations
The blood analysis, blood biochemistries, as well as urine analysis were normal. Electrocardiogram, chest X-ray, and arterial blood gas were also normal. Prothrombin and partial thromboplastin times were normal.

Imaging examinations
Non-contrast computed tomography (CT) and contrast magnetic resonance imaging (MRI) were performed before surgery. 
CT showed an irregular hypodense and isodense mixed mass in the right frontal lobe, which had caused obvious peritumoral edema (Figure 1A). The right frontal bone became thin (Figure 1B). Subsequent brain MRI revealed a large cystic solid mass in the right frontal lobe (Figure 2). The solid part of the mass measured approximately 4 cm × 3 cm × 2.5 cm. Compared with gray matter, the solid part of the mass was slightly heterogeneous and hyperintense on T1-weighted imaging (T1WI) and slightly hypointense on T2-weighted imaging (T2WI). It showed isointensity on fluid attenuated inversion recovery and diffusion-weighted imaging. Several spots of hypointensity on T1WI and hyperintensity on T2WI in the solid part of the lesion were also found. Multiple cysts with nonuniform size comprised the cystic part, which showed hypointensity on T1WI and hyperintensity on T2WI. The signal was little higher than cerebrospinal fluid on T2WI. The cystic walls were thin. The solid part and cystic wall were strongly enhanced after gadolinium-diethylenetriamine pentaacetic acid administration. The whole mass had an unclear boundary with adjacent brain issue, and heavy peritumoral edema. The dural tail sign was observed. The anterior horn of the right lateral ventricle was compressed, and the brain midline was shifted to the left.
Due to the aforementioned imaging findings, differential diagnosis mainly included meningioma (World Health Organization [WHO] grade II or higher), while the possibility of metastatic tumor and primary solitary intracranial malignant melanoma could not entirely be excluded.

Imaging expert consultation
With regard to this case, radiologic findings were more fit for meningioma due to the present of dural tail and significant enhancement. But the presence of heavy peritumoral edema and unclear boundary make it tend to be more aggressive and higher grade, which are different from typical imaging characteristics of benign meningioma. So, the diagnosis of meningioma (WHO grade II or higher) was suspected. Meanwhile, the possibility of metastatic tumor and primary solitary intracranial malignant melanoma could not entirely be excluded. However, the peritumoral multiple cystic with nonuniform size and thin wall does not tend to be necrosis, which does not fit the aforementioned tumors. The preoperative diagnosis is challenging. 

Further diagnostic work-up
The patient underwent right frontotemporal craniotomy to resect the lump. Intraoperative observation showed that the tumor was located on the surface of the right frontal lobe and involved the anterior cranial fossa. The mass was cystic solid. The solid part of the mass was flesh pink, with tough texture and moderate blood supply. The diameter of the solid part was approximately 3.5 cm. There were multiple cysts behind the solid part, and they were filled with yellowish fluid. The lump invaded the dura mater and grew towards the skull. Gross total resection was achieved. 
After resection, the tumor was observed by hematoxylin and eosin staining (H&E) and immunohistochemical examination (including epithelial membrane antigen [EMA], vimentin, leukocyte common antigen [LCA], cluster of differentiation 3 [CD3], CD20, CD138, CD38, S-100, glial fibrillary acidic protein, PR and Ki-67). Histopathological examination revealed a gray–white and taupe appearance with tough tissue on the sections of the gross specimen (Figure 3A–E). H&E staining showed that there were multiple nests of meningothelial cells and syncytial tumor cells arranged in sheets or weaving. The nuclei of the tumor cells appeared uniform in size with obvious atypia. Tumor stroma was infiltrated with large numbers of lymphocytes and plasmocytes, and local focus of lymphoid follicular formation. Immunohistochemical examination showed that the tumor cells were positive for EMA, vimentin, LCA, CD3, CD20, CD138 and CD38, and negative for S-100, glial fibrillary acidic protein and PR. The average proportion of Ki-67 positive cells was < 5%.

FINAL DIAGNOSIS
The final diagnosis of the presented case was LPRM.

TREATMENT
The patient underwent right frontotemporal craniotomy to resect the lump. Gross total resection was achieved. Adjuvant radiation therapy was not administered after surgery. 

OUTCOME AND FOLLOW-UP
There was no clinical or radiological evidence of recurrent or residual tumor at 3 years after initial surgery.

DISCUSSION
Meningioma is one of the most common intracranial tumors, accounting for 26%-35% of all primary intracranial tumors. The WHO classification (2016) divides meningioma into 16 types and three grades[1]. LPRM is an extremely rare variant that is characterized histopathologically by proliferation of meningeal epithelial cells and massive infiltration of inflammatory cells, such as lymphocytes and plasmocytes. Despite its WHO classification as a benign tumor, the infiltration of adjacent brain tissue is frequently seen by MRI[2]. 
This type of meningioma was first reported by Banerjee and Blackwood in 1971[3], and it has been classified as grade I by WHO since 1993[4,5]. To date, only about 120 cases have been reported. Available data on the incidence of LPRM are scarce and incomplete. The largest series of cases reported by Tao et al[6] showed that the incidence was 0.51%. It usually occurs in young and middle-aged patients without sex predominance, which is different from other common types of meningiomas. Symptoms of intracranial hypertension occur early. Previous reports indicate that the most frequent locations of LPRM is the convexity and cerebellopontine angle[7,8], rarely involving the whole intracranial dura mater[9] and intraosseous extradural site[10]. Our case occurred in the right frontal lobe, the most common site of LPRM, consistent with previous reports.
Clinically, LPRM is often accompanied by diseases of the hematopoietic system, including anemia or polyclonal gammopathy, which can be resolved after tumor removal[8,11]. The clinical features of our patient included headache, dizziness and vomiting, which were similar to those reported previously[11], but there was no evidence of systemic hematological abnormalities.
There is still some debate about whether LPRM is a true neoplasm, as its behavior is often similar to an inflammatory condition. Under microscopy, our case showed typical histological features of LPRM according to the WHO classification. H and E stain showed that the tumor consisted of multiple nests of meningothelial cells and syncytial cells. Sings of nuclear fission were rare. The tumor stroma was infiltrated with large numbers of lymphocytes and plasmocytes.
Immunohistochemical staining showed that EMA and vimentin were positive, which means that the tumor originated from the arachnoid cap cells[12]. LCA, CD3 and CD20 were positive, which indicate that the tumor had an abundance of T and B lymphocytes. A large number of plasmocytes could be seen with CD138 and CD38 staining, which was similar to that reported in the literature[12,13]. Ki-67 identified the proliferative index of the meningioma component. In our case, it was < 5%, which means the proliferative index of the tumor was low[14].
The tumor had the following features, consistent with previous studies[2,6,8,15]: an irregular shape, unclear boundary with neighboring brain tissue, heavy peritumoral brain edema, and dural tail sign. Of note, the dural tail is not pathognomonic for meningioma and may also be seen in metastases or hemangiopericytomas, but is frequently useful in distinguishing meningioma from other lesions where it is absent[16]. It is known that tumors tend to be malignant[17] if they have an irregular shape, obvious edema, and infiltration of adjacent brain tissue[18]. However, LPRM is a benign tumor but has the above imaging characteristics. Unlike typical benign meningioma[16,19], the unclear boundary and irregular shape may be related to the presence of inflammatory cells. Although less common, peritumoral edema on T2 and T2-fluid attenuated inversion recovery imaging may also be seen, particularly in secretory meningioma subtype and in more aggressive meningiomas that invade the brain[16]. Current studies suggest that peritumoral edema is associated with many factors, such as tumor blood supply, position, as well as lymphoplasmacytic infiltration[20,21]. Microscopic observation in this case indicated that there were many lymphocytes and plasmocytes, and the signs of nuclear atypia were not obvious. So, infiltration of inflammatory cells was considered to be the main cause of heavy peritumoral edema in LPRM[15]. 
CT and MRI both showed that the mass was divided into solid and multiple cystic components, which was consistent with intraoperative observation. Plain CT imaging showed that the solid part had higher density. Meanwhile, pathological findings revealed that tumor cells were dense and abundant, with less tumor stroma, and contained a large number of lymphoplasmacytes. So, we think that the solid part of the mass had higher density because it contained more tumor cells and less stroma. The typical signals of LPRM on MRI are mainly lower-isointense on T1WI and hyperintense on T2WI. In the present case, it showed slightly heterogeneous hyperintensity on T1WI and slight hypointensity on T2WI, which have been described previously[6]. Hyperintense signals on T1WI and hypointense signals on T2WI in the brain are often found in intracranial melanoma[22]. Therefore, it is often misdiagnosed as malignant tumors, such as cystic brain metastases[23] and primary solitary intracranial malignant melanoma. Metastatic tumor most often emerge in older people, a history of malignancy in other sites of the body, heavy peritumoral edema, and often occurs in the junction of the cortex and medulla. However, in addition to the above manifestations, cystic brain metastases also have the characteristics of necrosis in the center of the tumor. Primary solitary intracranial malignant melanoma usually presents high-density on the precontrast CT, hyperintensity on T1-weighted images and hypointensity on T2-weighted images[22], which is similar to the solid part of our case. 
Thus far, there have been only five cases with peri- or intratumoral cystic changes, and most had intratumoral cystic necrosis[2,8,24]. Katayama et al[24] first reported LPRM that showed ring enhancement and a mural nodule, whose cystic change also tended toward cystic necrosis. In our patient, the multiple cystic change was peritumoral, which made preoperative diagnosis more difficult. 
Additionally, the solid part of the tumor showed strong heterogeneous enhancement, which has been reported previously[2,6,8,15]. A previous study indicated that many lymphocytes and plasmocytes may form a cuff-like structure around the vascular tissue and damage the blood–brain barrier, which leads to peritumoral edema and obvious enhancement on MRI[2].

CONCLUSION
We have reported a case of LPRM with atypical cystic solid features in a 36-year-old man who presented with occasional headache, dizziness, and vomiting. In CT and MRI findings, the mass had the following common features: an irregular shape, unclear boundary with neighboring brain tissue, heavy peritumoral brain edema, significant enhancement of the solid part, and dural tail sign. Multiple cysts with nonuniform size and thin wall around the solid part are uncommon imaging findings, increasing the rate of misdiagnosis. The definitive diagnosis of LPRM relies on histopathological findings.
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Figure 1 Computed tomography findings. A: Non-contrast computed tomography showed an irregular hypodense and isodense mixed mass in the right frontal lobe (long arrow), with obvious peritumoral edema around it; B: Bone window showed that the right frontal bone became thin (short arrow).
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Figure 2 Magnetic resonance imaging findings. Magnetic resonance imaging showed an irregular, cystic solid mass with surrounding edema in the right frontal lobe. The solid part was approximately 4 cm × 3 cm × 2.5 cm. A: The solid part and cystic wall of the mass exhibited slight hyperintensity on T1-weighted imaging (T1WI); B: Hypointensity on T2-weighted imaging; C: Isointensity on fluid attenuated inversion recovery; D: Diffusion-weighted imaging. Several spots of hypointensity on T1WI and hyperintensity on T2-weighted imaging; E-H: Gadolinium-enhanced T1WI showed that the solid part and cystic wall (long arrow) were strongly enhanced, with dural attachment and dural tail sign (short arrow). 
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Figure 3 Microscopic characteristics of the tumor tissue. A: Hematoxylin and eosin staining (100 ×) showed multiple nests of meningothelial cells and syncytial tumor cells arranged in sheets or weaving. The size was consistent, and nuclear heterotypes were not obvious. Tumor stroma with massive lymphocytic and plasmocytic infiltration, and lymphoid follicular formation was identified in a local focus; B: Immunohistochemical staining revealed that the tumor cells were positive for epithelial membrane antigen (200 ×); C: Vimentin (200 ×); D: T lymphocytes were positive for CD3 (100 ×); E: B lymphocytes were positive for CD20 (100 ×); F: Plasmocytes were positive for CD38 (100 ×).
image3.png




image1.png




image2.png




