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Abstract: Objective: To investigate the clinicopathological characteristics, prognosis, pathology, and differential di-
agnosis of LPM by analyzing our experience and reviewed relevant literature. We also postulated the necessity of 
postoperative adjuvant therapy. Methods: 19 patients with LPM underwent surgical treatment from 2007 through 
2010 in our department. The clinical charts of the patients, including surgical, histological, and follow-up records, 
as well as imaging studies, were analyzed retrospectively. Other 43 cases searched from the literature were also 
included, so that 62 LPM cases were summarized and reviewed together. Results: The summarized 62 patients 
comprised 30 males and 31 females aged 9 years to 79 years (40.7±18.3 years). The most common locations were 
convexity, skull base, para-sagittal and cervical canal. Multiple or diffuse lesions were found in 8 cases. There were 
13 patients had peripheral blood abnormalities (21%). One-third of the cases had moderate to severe peritumoral 
brain edema. Thirty-eight patients had total resection, 12 patients not specified while 12 received subtotal resec-
tion or only biopsy. MIB-1 was available in 24 cases and a third of them were higher than 3%. Follow-up more than 
3 year was only completed in 19/62 cases. Seven cases suffered recurrence and two of them died after 2 years of 
operation. Conclusion: LPM is a very rare benign variant of intracranial meningioma. Both lesions and hematological 
abnormalities have a predilection for younger individuals. Preoperative diagnosis of this subtype of meningioma is 
still difficult. Surgical resection is the primary treatment option, and supportive care for those not totally removed 
is very important, because the recurrence rate for this subtype is rather low. However, the massive infiltration of 
lymphocytes and plasma cells in LPMs are still controversial and the long-term follow-ups are needed. Radiotherapy 
is not recommended, and hormonal or immune-inhibitor therapy might be helpful.

Keywords: Diagnosis, differential diagnosis, edema, lymphoplasmacyte-rich meningioma, prognosis

Introduction

Meningiomas are divided into 3 grades and 15 
subtypes according to the 2007 World Health 
Organization (WHO) classification of tumors of 
central nervous system (CNS) [1]. Lympho-
plasmacyte-rich meningioma (LPM), which was 
first reported by Banerjee and Blackwood in 
1971 [2], is a Grade Isubtype of intracranial 
meningiomas which has been adapted to the 
WHO classification in 1993 and ever since. The 
estimated incidence mentioned by Moradi is 
less than 1% of meningiomas [3]. LPM features 
prominent lymphoplasmacytic infiltrates that 
often over-shadow the inconspicuous meningo-
thelial component, whose atypical clinical 

course mimics an intracranial inflammatory 
condition [1]. Nevertheless, its origin, whether 
neoplastic or inflammatory, is still controver- 
sial. 

In addition, the number of reported LPM cases 
in the literature has been insufficient to identify 
the clinical features and prognosis for differen-
tiation. In this study, we presented our experi-
ence on LPM and reviewed relevant literatures 
in the past three decades to shed light on the 
clinicopathological characteristics, prognosis, 
and differential diagnosis of LPM, and to study 
the necessity of postoperative adjuvant thera- 
py.

http://www.ijcem.com
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Table 1. Summary of all previously documentedand present lymphoplasmacyte-rich meningioma cases

No. Reference Sex/Age Location Edema Peripheral blood abnor-
malities Treatment MIB-1 Outcome (KS)

1 Banerjee, 1971 [2] M/71 Right anterior cranial 
fossa

N/A Normal Total Resection N/A 8 months, no recurrence

2 Horten, 1979 [4] F/15 Right CPA N/A Hypergammaglobulinemia Subtotal resection N/A 2 years, dead

3 F/53 Left foramen magnum N/A Normal Total resection N/A 7 months, no recurrence

4 F/52 Bilateral frontal parafalco- N/A Normal Total resection N/A 5 months, no recurrence

5 M/32 Right frontal Parasagittal N/A Normal Total resection N/A 5 years, no recurrence

6 M/10 Bilateral CPA N/A N/A Exploration of right side N/A 2 months, no change

7 Stam, 1980 [5] M/59 Left occipital falcotento-
rial

N/A Hyperglobulinemia Simpson G 2 N/A N/A

8 Mirra, 1983 [6] F/11 Multiple (Frontal, tempo-
ral, CPA)

+, hyperostotic Normal Resection N/A 1 year, no recurrence

9 F/39 Anterior C3-7 (recurrent) N/A N/A Laminectomy N/A 3 years, recurrence

10 Gi, 1990 [7] M/14 Left CPA (recurrent) - Hypergammaglobulinemia 40 Gy radiation after 1st 
op. Resection

N/A Left cerebellar angioblastic meningioma, 6 
years recurrent. This time, 1 year recurrent 
again

11 Loiseau, 1995 [8] F/12 Left parietal parasagittal +++ Hypergammaglobulinemia/
polyclonal gammopathy

Simpson G 2 N/A 11 months, no recurrence

12 Yamaki, 1997 [9] M/22 Diffuse planum sphenoi-
dale, parasellar to C5

- Normal Partial Resection and 
laminectomy

N/A 7 years, recurrent at C2-3, but others 
regressed

13 F/24 Multiple bilateral (Clivus 
to spinal)

- Normal Subtotal resection N/A 8 years, enlargement, 10 months
later spontaneous regression

14 Mizushima, 1997 [10] F/64 Bilateral parietal para-
sagittal

+++ Normal Simpson G 3 N/A 4 years, no recurrence

15 Katayama, 1997 [11] F/47 Left parietal +++ N/A Simpson G 2 N/A 1 month, well

16 Yoneyama, 1999 [12] M/36 Left parietal - One patient with anemia Resection 5 years, recurrence

17 F/41 Left frontal ++ Resection N/A 5 years, no recurrence

18 M/22 Left parafalco- ++ Resection N/A 8 months, no recurrence

19 Miklossy, 2000 [31] M/43 Left parietal - N/A Total resection N/A N/A

20 Pittella, 2001 [13] M/47 Multiple, C1-6 (recurrent) - N/A Supportive N/A 2 years after 1st operation, dead

21 Bruno, 2004 [14] F/45 Left frontal - Hypergammaglobulinemia/
anemia

Simpson G 3 N/A 1 year, no recurrence

22 Guo, 2005 [33] M/45 Left mastoid N/A N/A Resection N/A N/A

23 Zheng, 2006 [35] M/41 Left temporal + Hypergammaglobulinemia/
anemia

Resection N/A N/A

24 M/28 Right frontal N/A N/A Resection N/A N/A

25 Loh, 2006 [15] F/22 Left sphenoid ridge ++ Normal Total Resection N/A 24 months, no recurrence

26 Hirunwiwatkul, 2007 
[16]

M/24 Bilateral diffuse lesion 
from sphenoid planum to 
foramen magnum

+ Normal Biopsy, then prednisone 
& azathioprine

7% 6 months, very slight reduction

27 Nohara, 2007 [17] M/12 Right CPA - Normal Simpson G 3 5% Atypical? 2 years, no recurrence
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28 Ghosal, 2007 [18] M/25 Right frontal +++ N/A Simpson G 1 N/A Atypical? 1 year, no recurrence

29 Wang, 2008 [34] F/70 Left cerebellar N/A Hypergammaglobulinemia/
anemia

Total resection N/A 5 months, no recurrence

30 F/54 Multiple right parietal N/A Normal Total resection N/A 7 months, no recurrence

31 Pandey, 2008 [32] ?/55 Multiple N/A N/A Resection N/A 1 year, no recurrence

32 Avninder, 2008 [19] F/22 Foramen magnum - N/A Total resection N/A 1 year, no recurrence

33 Bodi, 2008 [20] F/72 Right frontal lobe +++ Normal Resection 3% 6 months, no recurrence

34 Zhu, 2009 [36] M/38 Frontal-parietal N/A N/A Total resection <3% N/A

35 Liu, 2011 [21] M(4), F(3), 
average 38 
yrs, 9-63 
yrs

2 Frontotemporal, 1 Para-
falx, 1 Sphenoid ridge, 1 
Occipital parasagittal, 1 
CPA, 1 Lateral ventricle

All seven cases 
displayed ap-
parent heavy 
peritumoral 
brain edema

Three patients showed poly-
clonal immunoglobulinopathy, 
whose hematopoietic systems 
were completely backe to 
normal after surgery.

Resection N/A Over 1-4 years, one case recurred
in the first years after operation, no recur-
rence was found in the twoyears following 
the second surgery in this case

36

37

38

39

40

41

42 Kanno, 2011 [22] F/55 Right jugular foramen - Normal Total resection N/A 9 months, no recurrence

43 Nakayama, 2011 [23] F/37 Right frontal +++ Normal Simpson G 1 <1% 1 year, no recurrence

44 Present case 1 F/20 Left occipital + Normal Simpson G 2 5% Lost follow-up

45 Present case 2 F/28 Right frontoparietal +++ Hyperglobulinemia/anemia Simpson G 2 1% 63 months, no recurrence, KS100

46 Present case 3 M/42 Left temporal - Normal Simpson G 3 <1% 59 months, no recurrence, KS100

47 Present case 4 F/48 Left frontotemporal N/A Normal Simpson G 1 2% Lost follow-up

48 Present case 5 M/77 Right frontal falx - Normal Simpson G 1 2% 50 months, no recurrence, KS70

49 Present case 6 M/46 Right frontal + Normal Simpson G 1 <1% 50 months, no recurrence, KS100

50 Present case 7 M/46 Left occipital - Normal Simpson G 2 <1% 50 months, no recurrence, KS100

51 Present case 8 M/57 Right frontoparietal + Normal Simpson G 1 <1% 49 months, no recurrence, KS100

52 Present case 9 F/58 Left sphenoid ridge ++ Normal Simpson G 4 3% 46 months, no recurrence, KS90

53 Present case 10 M/79 Right frontal falx - Normal Simpson G 1 2% 45 months, no recurrence, KS100

54 Present case 11 F/63 Right frontal falx + Normal Simpson G 1 5% 41 months, no recurrence, KS100

55 Present case 12 M/71 Right frontal falx ++ Normal Simpson G 2 2% 39 months, no recurrence, KS80

56 Present case 13 F/46 Right frontal ++ Normal Simpson G 2 5% 39 months, no recurrence, KS100

57 Present case 14 M/25 C1-2 - Anemia Simpson G 1 <1% 37 months, no recurrence, KS100

58 Present case 15 F/57 Foramen magnum to C1-4 - Normal Simpson G 4 3% 33 months, no recurrence, KS40

59 Present case 16 F/21 Left cerebellum & 
tentorium

- Anemia Simpson G 1 4% 32 months, no recurrence, KS100

60 Present case 17 F/40 Right frontoparietal + Normal Simpson G 2 10% 31 months, no recurrence, KS60

61 Present case 18 M/51 C3-4 - Normal Simpson G 2 5% 28 months, no recurrence, KS90

62 Present case 19 F/24 Left frontoparietal +++ Normal Simpson G 2 3% 24 months, no recurrence, KS100
CPA: Cerebellopontine angle; N/A: Not available; C: Cervical. Simpson G: Simpson Grade; KS: Karnofsky score. Peritumoral brain edema was easily observed in this study and several criteria were applied. “N/A” was information unavailable. 
No edema was marked as “-”. Slight edema was marked as “+”, which represented that the volume of tumor was bigger than edema. Moderate edema was as “++”, which represented similar volume of tumor and edema. Severe edema was 
marked as “+++”, which represented the volume of edema was bigger than the tumor. 
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Methods

In this retrospective study, all patients (over 14 
years old) were diagnosed as LPM by the 2007 
WHO classification criteria for tumors of CNS. 
The patients received surgical treatment at 
Neurosurgical department, Huashan Hospital, 
Shanghai Medical College, Fudan University, 
Shanghai, Chinafrom 2007 to 2010. Written 
informed consent was obtained in compliance 
with the Human Subjects Institutional Review 
Boards at Huashan Hospital. The clinical data 
and images of each case were reviewed by two 
neurosurgeons (HD Zhu and Q Xie). All the path-
ological diagnoses were made by 2 senior neu-
ropathologists at the time of surgery and then 
those pathological slides were re-checked by 
Prof. Chen H, a senior neuropathologist, 
between September and November, 2011. 
Cases with ambiguous pathological findings 
were excluded. All patients underwent tumor 
resection for the first time in our hospital.

The published studies used in this review were 
searched from PubMed online using the key 
words, “Lymphoplasmacyte-rich (All Fields) and 
Meningioma (All Fields) and English (lang)” and 
“Lymphoplasmacyte-rich Meningioma (Title/
Abstract) and English (lang)”. The last search 
was finished on February 20, 2012. We also 
searched on Google and Chinese Wanfang 
database. A total of 35 publications found in 

full texts, 28 articles in English [2, 4-30], 2 
online cases [31, 32], and 4 articles in Chinese 
[33-36], which were double-checked by two 
neurosurgeons (HD Zhu and Q Xie). Six articles 
in English were exclude [24-29], because of 
missing detailed clinical information, or merely 
about pathological differentiation, such as 
intracranial inflammatory pseudotumor or idio-
pathic hypertrophic pachymeningitis. Among 
the remaining relevant publications, 43 report-
ed LPM cases from 1971 to 2011 were pre-
sented (Table 1). In this paper, a thorough 
review of the literatures on LPM plus the 19 
cases from Huashan Hospital, a summary of 
62 cases, was undertaken to illustrate this very 
rare entity.

Results

Clinical presentation

Among our own 19 patients (From case #44-
62, Table 1), the age of diagnosis ranged from 
20 to 79 years old (47.3±18.2 years old) and 
the male to female ration was approximately 1 
(9:10). While among the summed 62 LPM 
cases, the age of diagnosis ranged from 9 to 79 
years old (40.7±18.3 years old) and the male to 
female ratio was approximately 1 (30:31, 
except one not specified), mainly from 30 to 50 
years old (Figure 1).

The most common initial symptom was head-
ache, and others were hemiparesis, seizure, 

Figure 1. Age and sex distribution of lymphoplasmacyte-rich meningioma. Among these 62 LPM cases, the age of 
diagnosis ranged from 9 years to 79 years (40.7±18.3 years) and the male to female ratio was approximately 1 
(30:31, except one not specified), mainly from 30 to 50 years old.
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vomiting, dizziness, visual disturbance, and 
slurred speech. Only 3 recurrent cases with 
diagnosis of other subtype meningiomas had 
been reported, but lacking detailed information 
[6, 7, 13]. The most common locations were 
convexity (25/62, frontal 12, parietal 7, tempo-
ral 2, occipital 4), cranial base (23/62, anterior 
1, middle 6, posterior 16), para-sagittal or para-
falco (12/62), and cervical canal (7/62). 
Occasionally, the lesions located at the lateral 
ventricle (1/62), or mastoid cavity (1/62). 

Multiple or diffuse lesions were found in 8 
cases (Case #8, #12, #13, #20, #26, #30, 
#31, and #58), which were more severe and 
inclined to recur.

Preoperative laboratory tests disclosed periph-
eral blood abnormalities in 14 cases (14/62), 
including hyperglobulinemia (11 cases) and 
microcytic hypochromic anemia (3 cases) 
(Table 1), which may gradually return to normal 
after surgery. There were only 3 cases of our 19 

Figure 2. Case #3: A 42-year-old male with left temporal lobe lesion. A: CT showed a high-density mass at the left 
temporal lobe and middle cranial fossa. B: The tumor’s signal was iso- to hyper-intense on T2WI image and the 
tumor was lobulated. C: The tumor’s signal was much higher on T1WI images. D: Contrast-enhanced T1WI coronal 
image showed a lobular and slightly irregular enhanced mass with relatively clear boundary.
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patients had peripheral blood abnormalities 
before operation, including hyperglobulinemia 
(1 case) and microcytic hypochromic anemia (2 
cases).

Radiological findings

In our 19 patients study, magnetic resonance 
imaging (MRI) data and CT scan image were 
available in 14 and 11 cases respectively. Most 

of lesions exhibited low to iso-intense signal on 
T1-weighted images and iso- to high intense 
signal on T2-weighted images, usually with 
homogenous enhancement after gadolinium 
administration; dural tail signs were observed 
in some cases. These cases had all been diag-
nosed as meningiomas but not LPM before 
operation. In addition, 50% (7/14) of the lesions 
exhibited peritumoral edema, and 21.4% (3/14) 
showed irregular or heterogeneous enhance-

Figure 3. Case #19: A 24-year-old female with left fronto-parietal para-sagittal LPM. A: The tumor’s signal was iso- to 
hypo-intense on T1WI image. B: The tumor’s signal was much higher on T2WI images with severe peritumoral brain 
edema. C: Contrast-enhanced T1WI coronal image showed a lobular significantly enhanced mass with rather clear 
boundary. The midline was shifted due to the lesion and edema. D: The tumor was totally resected and contrast-
enhanced T1WI coronal image showed the tumor was totally resected and the midline was restored.
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ment. Peritumoral or intra-tumoral cystic 
changes were observed in 21.4% (3/14) of the 
patients (Figures 2, 3). For those tumors with 
this atypical pattern, only one (1/6) had been 
correctly diagnosed. The other four (4/6) 
lesions had been diagnosed as gliomas or met-
astatic tumors. One special lesion that showed 
lobular and irregular enhancement with a rela-
tively clear boundary had been diagnosed as a 
teratoma (Case #46) (Figure 2).

Among the summed 62 LPM cases, peritumor-
al brain edema was easily observed and sever-
al criteria were applied. “N/A” was information 
unavailable. No edema was marked as “-”. 
Slight edema was marked as “+”, which repre-
sented that the volume of tumor was bigger 
than edema. Moderate edema was as “++”, 
which represented similar volume of tumor and 
edema. Severe edema was marked as “+++”, 
which represented the volume of edema was 
bigger than the tumor. Description of peritu-
moral brain edema was recorded in 75.8% 
(47/62) of the cases, in which 38.3% (18/47) 
were no edema, 17.0% (8/47) were slight 
edema, 44.7% (21/47) were moderate to 
severe edema. Nonetheless, the preoperative 
diagnosis of LPM was still hard to establish 
because peritumoral brain edema might be 

seen in other types of meningioma, such as 
secretory, microcystic, angiomatous and chor-
doid meningiomas.

Nohara described that 18F-2-fluoro-2-deoxy-D-
glucose positron emission tomography ([18F]
FDG PET) revealed relatively high uptake ratio 
(tumor/contralateral cortex) of 1.38 [17], which 
suggested a possible way for differentiation.

Surgical results

Based on the Simpson Grading Criteria, 16 of 
our 19 patients had total tumor resection 
(Simpson Grade I or II), while 3 patients had 
subtotal resection or biopsy (Simpson Grade III 
or IV). Meanwhile, 38 of the summed 62 
patients received total tumor resection 
(Simpson Grade I or II). The extent of surgery 
was not specified in about 12 cases. And for 
other 12 cases, a complete resection was not 
possible because of the tumor tightly adhering 
to the dura of skull base, wrapping around ICA 
or on ventral medulla, so they received subtotal 
resection or biopsy (Simpson Grade III, IV or V). 
After operation, patients were treated with sup-
portive care. One patient received prednisone 
and azathioprine after tumor biopsy, and the 
tumor slightly reduced on 6 months follow-up 
[16].

Figure 4. Histology of LPM (Case #15). A: Hematoxylin & Eosin staining (H&E, ×400): H&E showed the chronic 
inflammatory cells infiltrated in the lobules of meningothelial cells. B: Epithelial Membrane Antigen staining (EMA, 
×400): Both the tumor cells and the reactive plasma cells were positive for EMA. C: Vimentin staining (Vim, ×400): 
The meningothelial components were Vim positive. D: Leukocyte common antigen staining (LCA, ×400): Lympho-
cytes andplasma cells were positive for LCA. E: MIB-1 index: 3%. F: Progesterone receptor staining (PR, ×400): The 
meningothelial components were PR positive. Scale bar = 200 µm.
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Pathological findings

Microscopic examination of the surgically 
resected tumor revealed that polygonal or spin-
dle tumor cells, some of which were bundled in 
whirlpool arrangements, psammoma bodies, 
and vascular tissues were always observed in 
the inflammatory background with diffused 
infiltration of plasma cells and lymphocytes 
(Figure 4A). Immunohistochemical assays 
revealed that tumors were positive for epitheli-
al membrane antigen (EMA) (Figure 4B) and 
vimentin (Figure 4C) in all 19 cases, and lym-
phocytes andplasma cells were positive forleu-
kocyte common antigen (LCA) (Figure 4D). Glial 
fibrillary acidic protein (GFAP) was negative in 
most cases.

MIB-1 was studied in all specimens of our 19 
patients, ranging from <1% to 10%, in which 9 
cases higher than 3%. For the 62 patients, 
MIB-1 was available in 24 cases, ranging from 
<1% to 10%, while a third of them were higher 
than 3% (Table 1).

Follow-up

In our 19 cases, the prognoses and postopera-
tive neurological condition of the patients were 
determined by outpatient services and tele-
phone contact. The latest follow-ups were 
made on August 20, 2012. There were 2 
patients lost contact although both recovered 
well after operations. The mean follow-up peri-
od for 17 patients was 42.1±10.8 months 
(ranging from 24-63 months). No patient suf-
fered recurrence or died during the follow-up 
period, all patients had a good outcome, except 
one patient (Case #15) with the tumor adhering 
to the medulla was subjected to tracheotomy 
after the operation, and the Karnofsky score 
was 40%.

In summed 62 patients, follow-up more than 1 
year was achieved in 34/62 cases. Follow-up 
over 3 years were achieved in 19/62 cases. 
Three patients received postoperative radio-
therapy, and only one case was reported had a 
very slight reduction in the size of the mass 
[16]. Among these 62 patients, seven patients 
suffered recurrence and two of them died after 
2 years of operation.

Discussion

Lymphoplasmacyte-rich meningioma is a rare 
WHO Grade I subtype of meningiomas. LPM 

usually occurred in young and middle age 
patients without sex predominance, which was 
different from other common types of meningi-
omas. The most common locations were con-
vexity, skull base, para-sagittal and cervical 
canal, while some of them were multiple or dif-
fuse lesions. More than 20% patients had 
peripheral blood abnormalities, andone-third of 
the cases had moderate to severe peritumoral 
brain edema. Incidence of tumor related recur-
rence or death was rather low although total 
resection was achieved only in about 60% 
cases, and MIB-1 in a third of cases was higher 
than 3%.

The clinical and biological features of patients 
with LPM vary in terms of the tumor location 
and biological behavior of the tumor cells. Most 
patients had nonspecific clinical manifesta-
tions. Headache, hemiparesis, seizure, vomit-
ing, dizziness, visual disturbance or loss, 
dyscalculia, dysgraphia and slurred speech 
might occur according to the location of the 
tumor. Horten et al. reported a patient that pre-
sented recurrent subarachnoid hemorrhage as 
the first clinical manifestation [4]. The natural 
history of LPM is often over one year, while a 
few might take place suddenly, due to the loca-
tion of lesions or inflammatory cell infiltration 
and edema [21].

Systemic hematological abnormalities such as 
hyperglobulinemia and iron refractory anemia 
had been documented in some patients with 
LPM [4-8, 14, 21]. This special phenomenon 
had only been reported in 2 subtypes of menin-
giomas, LPM (WHO grade I) and chordoid 
meningioma (WHO grade II) [2]. Among the 
reviewed 62 cases, 13 patients (21%) showed 
hematological abnormalities, i.e., polyclonal 
immunoglobulinopathy and/or iron refractory 
anemia. Among them, eight patients had 
detailed information, except for the report of 
Liu and Yoneyama, and 37.5% (3/8) of them 
were adolescents, showing a marked predilec-
tion for a younger age group. Gi reported a 
14-year-old boy with a recurrent meningioma 
and a high serum immunoglobulin level that 
immediately diminished after surgery and 
increased again with tumor recurrence [7]. It is 
believed that the plasmacyte infiltrates led to 
blood abnormalities and that the inflammatory 
cell reaction in this type of meningioma is sec-
ondary, presumably reflecting an unusual 
immunological response of the host individual 
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[8]. The significance of hematological abnor-
malities, however, in this type of meningioma is 
still unclear, and more cases and long-term fol-
low-ups are needed. Kepes reported that chor-
doid meningioma is more likely to be accompa-
nied with LPM and causes Castleman’s 
syndrome in children and young adults (delayed 
somatic and sexual development, hepato-
splenomegaly, iron refractory hypochromic 
microcysticanemia, and bone marrow plasmo-
cytosis with dysgammaglobulinemia) [30]. Thus 
we speculate that the particular histological 
manifestation and high proportion of dysgam-
maglobulinemia and/or iron refractory hypo-
chromic microcysticanemia in LPM patients 
may imply similar pathogenesis of these two 
variants.

The typical characters of LPM on MRI were 
mainly lower-isointense on T1-weighted images 
andhyperintense on T2-weighted images, with 
strongly homogenousenhancement after the 
administration of gadolinium; obvious peritu-
moral brain edema and dural tail signswere 
usually present. Sometimes, however, cystic 
components [11], and heterogeneous enhance-
ment can also be encountered, rendering pre-
operative diagnosis difficult. 

The correlation between histological type and 
peritumoral brain edema had been reported by 
several authors. Osawa and coworkers classi-
fied meningothelial, transitional, and fibrous 
meningiomas as ‘‘WHO grade I common type’’ 
and the other subtypes of grade I as ‘‘WHO 
grade I uncommon type’’ [37]. They reported 
that the uncommon type had obviously higher 
edema indices than the common type (69% vs 
34%). Recently, Park et al. found that IL-6 pro-
tein localizedin the cytoplasm of the tumor 
cells, and was detected in 75% of edematous 
meningiomas, and indicated that IL-6 expres-
sion may contribute to the formation of brain 
edema in meningiomas [38]. We speculate that 
the massive infiltration of lymphocytes and 
plasma cells may play a central role in the 
development of brain edema associated with 
LPM.

Recent studies showed that most meningio-
mas with slow growth rate, especially for WHO 
grade I types, might exhibit a moderately 
increased glucose metabolism and thus may 
not reliably be detected with 18F-FDG PET [39]. 
Usually, 18F-FDG uptake for meningiomas was 

similar to normal gray matter or lower [40]. 
However, Nohara [17] demonstrated a case of 
LPM with a relative higher 18F-FDG uptake ratio 
(tumor/contralateral cortex) of 1.38 by PET 
scan. It has been reported that 18F-FDG uptake 
may also be increased by inflammation, infec-
tion, or granulomas. This characteristic is sur-
prisingly consistent with the inflammatory fea-
ture of LPM, but its clinical potential has to be 
further evaluated.

Nakayama et al. reported a LPM wherein inflam-
matory cells were extensively distributed in the 
subarachnoid and Virchow-Robin spaces [23]. 
The atypical MRI features, including linear 
enhancement spreading in the brain parenchy-
ma can be attributed to the diffused infiltration 
of the inflammatory cells. Therefore, they sug-
gested that the cells did not solely target the 
meningiomatous component, and that certain 
soluble factors may have induced the diffuse 
infiltration. Overall, the typical pattern of menin-
gioma addition to peritumoral brain edema 
may be the MRI features of LPM, but preopera-
tive diagnosis is still very difficult because of its 
rare and variable nature. Furthermore, the pro-
liferating plasma cells and lymphocytes in LPM 
are not neoplastic but probablyan immune 
reaction of hosts [8, 10, 11]. This theory is fur-
ther strengthened by the disappearance of 
hematological abnormalities after complete 
removal of the tumor and their reappearance 
with relapse [7].

The use of staining for EMA and vimentin is 
reportedly useful in indicating the meningothe-
lial origin of the tumor, and differentiates LPM 
from other intracranial lesions such as IHP, 
chordoid meningioma inflammatory pseudotu-
mors, and inflammatory fibrous histiocytomas 
[4-7, 11, 13, 15]. In our study, polygonal or spin-
dle tumor cells that exhibited a strong immuno-
reactivity for EMA and vimentin in the inflam-
matory background with diffused infiltration of 
plasma cells and lymphocytes were typical of 
LPM. However, Yamaki reported two cases with 
skull base meningeal masses mainly consisting 
of the inflammatory component with small foci 
of meningiomatous tissue that showed sponta-
neous regression and recurred at multiple sites 
during follow-up periods of 7 and 12 years, 
respectively [9]. Given that the peculiar biologi-
cal behavior is more typical of intracranial gran-
ulomas than of meningiomas, another hypoth-
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esis is put forward: the meningothelial nests 
embedded within the inflammatory infiltrate 
may be hyperplastic rather than neoplastic in 
nature. 

Given that many intracranial masses may 
resemble LPM, differential diagnosis including 
IHP, chordoid meningioma, inflammatory pseu-
dotumor, and meningeal sinus histiocytosis 
mimicking lymphoplasmacyte-rich meningioma 
should be considered.

The pathological findings of IHP usually include 
thickened fibrotic dura with marked infiltration 
of lymphocytes and plasma cells, occasionally 
accompanied with small islands of meningothe-
lial proliferation [27, 41, 42], mimicking those 
of LPM. Localized nodular lesion can some-
times rule out this diagnosis in that IHP usually 
shows diffused lamellar thickenings or plaque-
like features [22].

Chordoid meningiomas often contain regions 
that are histologically similar to chordoma, with 
cords or trabeculae of eosinophilic, vacuolated 
cells inan abundant mucoid matrix background 
[2]. Detailed histological studies can aid the dif-
ferential diagnosis.

Inflammatory pseudotumor (plasma cell granu-
loma) should also be considered in the differen-
tial diagnosis, because it shows clinical, radio-
logical, and surgical similarities with LPM [29]. 
Inflammatory pseudotumor is a distinct clinical 
entity often observed in the lung or visceral 
organs [43-45], and featured by varying num-
bers of myofibroblastic spindle cells admixed 
with a lymphoplasmacytic infiltrate. Among 
reported primary intracranial inflammatory 
pseudotumor, meningeal lesions are the most 
frequently encountered although they are rare 
[29, 46-50]. When plasma cell granuloma 
occurs as a meningeal mass, definitive histo-
logical differentiation from lymphoplasmacyte-
rich meningioma ispossible only if the meningo-
thelial component is absent in the former [46].

Therefore, comprehensive evaluation with 
radiologic and pathological findings is neces-
sary to establish an accurate diagnosis of LPM. 
And we postulated if LPM is suspected or diag-
nosed, total resection should be achieved only 
under safe conditions, especially for skull base, 
multiple or diffuse tumors, and radiotherapy is 
not recommended. Hormonal or immune-inhib-
itor therapy might be helpful due to the mecha-

nism of this disease, but this still needs further 
observation.

Conclusions

Lymphoplasmacyte-rich meningioma is a very 
rare benign variant of intracranial meningioma, 
featured by massive inflammatory cell infiltra-
tion and often a less proportion of meningothe-
lial tumorous elements. Surgical resection is 
still the primary treatment, and most of the 
patients have relatively favorable clinical out-
comes. However, the mechanisms underlying 
the formation of lesions and the massive infil-
tration of lymphocytes and plasma cells in LPM 
are still unclear, and longer follow-up time was 
needed. Radiotherapy is not recommended, 
and hormonal or immune-inhibitor therapy 
might be helpful.
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