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Gliomatosis peritonei (GP) is a rare condition characterized by intraabdominal (peritoneal, nodal and 

omental) implants of glial tissue. GP is believed to be commonly associated with immature ovarian 

teratoma and possesses favorable prognosis. However, the origin of GP is controversial and its clinical 

outcomes vary. Here we reported 2 cases of GP arising in mature and immature ovarian teratoma, 

respectively. Recent literature is also reviewed.     
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INTRODUCTION 

Gliomatosis peritonei (GP) is a rare condition defined as 

presence of mature glial tissue in the peritoneum.1,2 Due to its 

rarity, this condition is still incomprehensible in many 

aspects, including the followings: Although the implanted 

tissue is composed of mature glia, GP is still paradoxically 

considered as metastasis by most authors. In addition, little is 

known about the derivation of the lesional tissue/cells. 

Moreover, the clinical features of this condition are not fully 

understood yet.  

  

GP is most commonly seen in peritoneum. In rare cases, the 

lesional glial tissue can appear in different locations such as 

ventriculoperitoneal shunting,3 scrotum,4 endometriosis 

externa,5 rectovaginal septum,6 thoracic tissue,7,8 pleura tissue 
9 and lymph node.10-12 GP is often believed to be associated 

with immature ovarian teratoma, especially in the early 

literature, but can also been seen in mature ovarian teratoma, 

retroperitoneal teratoma and growing teratoma syndrome.13-15 

The largest series with 21 cases was reported recently by 

Liang, et al.16 

 

The origin of GP is still unknown. In this regard, three 

theories have been proposed by different groups:17-23 GP may 

arise from (1) immature teratoma by maturation or 

metastasis, (2) peritoneal stem cells undergoing neural 

differentiation, or (3) peritoneal mesenchymal pluripotent 

stem cells. It should be pointed out that all the three 

hypotheses have no confirmatory experimental or clinical 

data available yet. 

 

As described in the limited number of reported cases (about 

100 cases in total), GP has a broad range of biological 

behavior with inconclusive prognosis and clinical features. 

The predictive factors for this condition have not been 

identified either. Therefore, there is no consensus on 

treatment and follow-up for this condition so far. Due to the 

maturity nature of the lesional tissue, GP is usually an 

indolent condition. Reportedly, the lesions are often 

resectable with excellent prognosis. On extremely rare 

occasion, the lesion even regresses spontaneously.8 However, 

accumulating clinical data demonstrate that recurrence, 

malignant transformation and metastasis do occur.22-26 

 

Herein, we reported 2 cases of GP that occurred in mature 

and immature ovarian teratoma, respectively. Recent relevant 

literature is also reviewed. 

 

CASE REPORT 

Case 1 
The patient was a 24-year old asymptomatic female with a 

left pelvic mass. Her tumor markers were negative (serum 

CEA<0.5 ng/ml, AFP<1.3 ng/ml, CA125 9U/ml). 

Intraoperative inspection showed a 3000-gram left ovarian 

mass with pink-tan, smooth and glistening surface. The mass 

measured 20 x 10.5 x 3 cm. No intraabdominal or 

retroperitoneal spread or adhesion was identified. No 

enlargement of abdominal lymph nodes was noted. Gross 

pathology examination demonstrated multiple multiloculated 

cysts with necrosis, hair, and firm calcified areas. The cysts 

contained approximately 500 ml of straw-colored clear fluid 

within thin and smooth cystic walls.  Microscopically, cyst 

wall was mainly composed of mature tissue elements (Figure 

1, A-B) with focal immature primitive neuroepithelial tissue 

(Figure 1, C-D), which yielded the diagnosis of immature 

teratoma, grade 2. The multiple minute peritoneal nodules 

consisted of mature glial tissue (Figure 1, E-F).   

Case Report 
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Figure 1. Gliomatosis peritonei in immature ovarian teratoma. A, B: Mature tissue (100x). C, D: Immature neuroepithelial components 

(40x and 100 x, respectively). E, F: Peritoneal gliomatosis peritonei (40x and 200 x, respectively).  Post-surgery follow-up for radiology 

and serum tumor markers (AFP, HCG, CEA, LDH, neuron specific enolase) for 6 years revealed no recurrence or metastasis.  

 

 

 

 
 

Figure 2. Gliomatosis peritonei in a mature ovarian teratoma. A, mature sweat gland, adipose tissue, cartilage and focal calcification (40 

x). B-D: Mature choroid plexus tissue (100 x).  (C, GFAP staining; D, S100 staining). E to I:  Omental gliomatosis peritonei (E, F, H&E, 

40 x and 200 x, respectively; G, α-smooth muscle actin staining, 100 x; H, GFAP staining, 200 x; I, S100 staining, 100 x). The patient 

was postoperatively treated with bleomycin and has been followed up for 20 months. No clinical, radiologic or biochemical evidence 

(AFP, CEA, LDH, CA125) of recurrence or metastasis has been detected. 
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Case 2 
The patient was a 6-year old female presented with 

increasing abdominal girth for one week with minor 

abdominal discomfort, but no vaginal bleeding or discharge. 

Physical exam revealed one non-tender right abdominal mass 

extending from lower abdomen to xyphoid process. 

Abdominal CT showed a 20.5 x 17.1 x 11 cm multicystic 

heterogeneous mass in the mid, lower abdomen and upper 

pelvis with calcifications and fat density. The lab tests 

demonstrated elevated serum lactate dehydrogenase (LDH 

336 U/ml) and α-fetoprotein (AFP 18.9 ng/ml). Intraoperative 

examination revealed an 18 x 14 x 13 cm pink-tan, fleshy 

solid tumor with yellow-gray appearance, intact and 

glistening outer surface. The tumor contained multiple cysts 

that ranged in size from 0.5 x 0.5 x 0.5 cm up to 4 x 3 x 2 cm.  

The thin-walled cysts consisted of clear fluid or red-brown 

bloody fluid. Hairs, yellow-tan greasy material and 

calcifications were also identified within the tumor. There 

was neither intraperitoneal nor retroperitoneal disease spread. 

But slight adhesion of the omentum to the mass was noted. 

Right salpingo-oophorectomy and partial omentectomy were 

performed. Gross examination of the specimen revealed a 

770-gram well circumscribed mass with pink-tan smooth and 

glistening outer surface. The mass had pink-tan, fleshy, solid, 

yellow-gray cut surfaces with multiple cysts ranging in size 

from 0.5 x 0.5 x 0.5 cm to 4 x 3 x 2 cm and containing clear 

to red-brown fluid and hairs, yellow-tan greasy material and 

focal calcifications. Microscopic examination revealed 

mature tissue elements consistent with cystic teratoma for the 

mass (Figure 2, A-D) and gliomatosis peritonei for the 

omentum nodules (Figure 2, E-I).  

 

DISCUSSION 
In consistent with the findings by other authors, we 

demonstrated that GP could occur in a background of 

immature or mature teratoma or both.14,16,18,27-33 Also, our 

cases did not show recurrence or metastasis yet, which most 

likely indicated relative good prognosis. Occasionally, it can 

be a part of growing teratoma syndrome in the increasing 

growth of metastatic teratoma often seen in patients receiving 

chemotherapy for malignant germ cell tumor.13-15 

The origin of GP has been the focus of debate for more than 

40 years.2,16,17,20 There multiple lines of anatomical 

pathologic evidence supporting the notion that GP arises 

from teratoma. These observations include: (1) Teratomatous 

material can directly protrude into GP through capsular 

defects. (2)  Mature glial tissue can be found in mesenteric, 

para-aortic, and retroperitoneal lymph nodes in immature 

teratomas, indicating a lymphatic spread. (3) GP sometimes 

contains all three germ layers including immature neural 

elements.  

 

However, molecular study with polymorphic microsatellite 

detection has shown that GP is genetically related to normal 

peritoneal tissue, but not to teratoma, either in mature or 

immature teratoma.17 This finding shed light on the stem cell 

origin of GP, i.e., pluripotent Mullerian/paramesnephric stem 

cells, which can develop into peritoneal surface cells or 

subcoelomic mesenchymal cells.  If this is the case, which 

stage of the differentiation of stem cell does give rise to GP? 

On the other hand, although Mullerian duct normally 

develops into endometrium, fallopian tube, etc, endometrium 

and fallopian tube tissues are rarely seen in teratoma and 

associated with GP. Taking into consideration the fact that 

GP can be seen in scrotum,4 we cannot exclude the 

possibility that GP may also develop from stem cells other 

than paramesnephric tube derived. Last, another key point is 

that, from standpoint of clinical outcome, GP seems to 

behave independent of the maturation of teratoma. In other 

words, the clinical presentation of teratoma does not 

necessarily predict the behavior of GP. 

 

Taken together, GP may take multiple roots by either directly 

spreading from teratoma component or arising from stem 

cells of Mullerian or other lineage(s). Further clinical data 

and molecular features are required for accurate classification 

of this condition. 

 
CONFLICT OF INTEREST 

The authors have no conflict of interest to disclose. 

 

REFERENCES 

1. Fortt RW, Mathie IK. Gliomatosis peritonei caused by ovarian 

teratoma. Journal of clinical pathology. 1969;22:348-353. 

2. Robboy SJ, Scully RE. Ovarian teratoma with glial implants on the 

peritoneum. An analysis of 12 cases. Human pathology. 1970;1:643-

653. 

3. Lovell MA, Ross GW, Cooper PH. Gliomatosis peritonei associated 

with a ventriculoperitoneal shunt. American journal of clinical 

pathology. 1989;91:485-487. 

4. Yeo DM, Lim GY, Lee YS, Sohn DW, Chung JH. Gliomatosis 

peritonei of the scrotal sac associated with an immature gastric 

teratoma. Pediatric radiology. 2010;40:1288-1292. 

5. Dworak O, Knopfle G, Varchmin-Schultheiss K, Meyer G. 

Gliomatosis peritonei with endometriosis externa. Gynecologic 

oncology. 1988;29:263-266. 

6. Dhingra KK, Mandal S, Khurana N, Mandal AK. Gliomatosis Peritonei 

presenting as rectovaginal septum mass following recurrent mature 

ovarian teratoma. Acta oncologica. 2007;46:1035-1036. 

7. Lipskar AM, Rothstein DH, Soffer SZ, Edelman M, Glick RD. 

Intrathoracic glial implants in a child with gliomatosis peritonei. 

Journal of pediatric surgery. 2009;44:1817-1820. 

8. Webman R, Talishinskiy T, Raetz E, Lala S, Tomita S. Spontaneous 

Regression of Thoracic and Extraperitoneal Glial Implants in Child 

With Gliomatosis Peritonei After Resection of Ovarian Teratoma. 

Journal of pediatric hematology/oncology. 2015;37:230-231. 

9. Wu PS, Lai CR. Ovarian immature teratoma with gliomatosis peritonei 

and pleural glial implant: a case report. International journal of surgical 

pathology. 2015;23:336-338. 

10. El Shafie M, Furay RW, Chablani LV. Ovarian teratoma with 

peritoneal and lymph node metastases of mature glial tissue: a benign 

condition. Journal of surgical oncology. 1984;27:18-22. 

11. Perrone T, Steiner M, Dehner LP. Nodal gliomatosis and alpha-

fetoprotein production. Two unusual facets of grade I ovarian teratoma. 

Archives of pathology & laboratory medicine. 1986;110:975-977. 

12. Kim NR, Lim S, Jeong J, Cho HY. Peritoneal and nodal gliomatosis 

with endometriosis, accompanied with ovarian immature teratoma: a 

case study and literature review. Korean journal of pathology. 

2013;47:587-591. 

13. Umekawa T, Tabata T, Tanida K, Yoshimura K, Sagawa N. Growing 

teratoma syndrome as an unusual cause of gliomatosis peritonei: a case 

report. Gynecologic oncology. 2005;99:761-763. 

14. Hsieh YL, Liu CS. Progression from an immature teratoma with 

miliary gliomatosis peritonei to growing teratoma syndrome with 

nodular gliomatosis peritonei. Pediatrics and neonatology. 2009;50:78-

81. 

15. Bentivegna E, Gonthier C, Uzan C, et al. Gliomatosis peritonei: a 

particular entity with specific outcomes within the growing teratoma 



 

 

 
North American Journal of Medicine and Science                                   Jan 2017 Vol 10 No.1                                                                                        39 

syndrome. International journal of gynecological cancer : official 

journal of the International Gynecological Cancer Society. 

2015;25:244-249. 

16. Liang L, Zhang Y, Malpica A, et al. Gliomatosis peritonei: a 

clinicopathologic and immunohistochemical study of 21 cases. Modern 

pathology : an official journal of the United States and Canadian 

Academy of Pathology, Inc. 2015;28:1613-1620. 

17. Nogales FF, Preda O, Dulcey I. Gliomatosis peritonei as a natural 

experiment in tissue differentiation. The International journal of 

developmental biology. 2012;56:969-974. 

18. Torikai M, Tahara H, Kaji T, et al. Immature teratoma of gallbladder 

associated with gliomatosis peritonei, a case report. Journal of pediatric 

surgery. 2007;42:E25-27. 

19. Kwan MY, Kalle W, Lau GT, Chan JK. Is gliomatosis peritonei 

derived from the associated ovarian teratoma? Human pathology. 

2004;35:685-688. 

20. Ferguson AW, Katabuchi H, Ronnett BM, Cho KR. Glial implants in 

gliomatosis peritonei arise from normal tissue, not from the associated 

teratoma. The American journal of pathology. 2001;159:51-55. 

21. Gocht A, Lohler J, Scheidel P, Stegner HE, Saeger W. Gliomatosis 

peritonei combined with mature ovarian teratoma: 

immunohistochemical observations. Pathology, research and practice. 

1995;191:1029-1035. 

22. Shefren G, Collin J, Soriero O. Gliomatosis peritonei with malignant 

transformation: a case report and review of the literature. American 

journal of obstetrics and gynecology. 1991;164:1617-1620; discussion 

1620-1611. 

23. Nagashima K, Yamaguchi K, Hasumi K, Oota K. Malignant 

gliomatosis peritonei originating from cystic ovarian teratoma. Acta 

pathologica japonica. 1974;24:529-539. 

24. Bentivegna E, Azais H, Uzan C, et al. Surgical Outcomes After 

Debulking Surgery for Intraabdominal Ovarian Growing Teratoma 

Syndrome: Analysis of 38 Cases. Annals of surgical oncology. 2015;22 

(Suppl 3):S964-S970. 

25. Menendez-Sanchez P, Villarejo-Campos P, Padilla-Valverde D, 

Murillo-Lazaro C, Martin-Fernandez J. Gliomatosis peritonei: 

recurrence, treatment and surveillance. Cirugia y cirujanos. 

2011;79:256-259, 278-281. 

26. Best DH, Butz GM, Moller K, Coleman WB, Thomas DB. Molecular 

analysis of an immature ovarian teratoma with gliomatosis peritonei 

and recurrence suggests genetic independence of multiple tumors. 

International journal of oncology. 2004;25:17-25. 

27. Fang X, Zhang W, Song G, et al. [Ovarian immature teratoma with 

gliomatosis peritonei: a clinicopathologic study]. Zhonghua bing li xue 

za zhi Chinese journal of pathology. 2015;44:201-203. 

28. Gheorghisan-Galateanu A, Terzea DC, Carsote M, Poiana C. Immature 

ovarian teratoma with unusual gliomatosis. Journal of ovarian research. 

2013;6:28. 

29. Okamoto D, Ishigami K, Yoshimitsu K, et al. Gliomatosis peritonei 

associated with immature ovarian teratoma: a mimicker of peritoneal 

dissemination of malignant diseases. Journal of computer assisted 

tomography. 2007;31:317-319. 

30. Kishimoto K, Ito K, Furukawa M, et al. Immature teratoma with 

gliomatosis peritonei associated with pregnancy. Abdominal imaging. 

2002;27:96-99. 

31. Calder CJ, Light AM, Rollason TP. Immature ovarian teratoma with 

mature peritoneal metastatic deposits showing glial, epithelial, and 

endometrioid differentiation: a case report and review of the literature. 

International journal of gynecological pathology : official journal of the 

International Society of Gynecological Pathologists. 1994;13:279-282. 

32. Harms D, Janig U. Immature teratomas of childhood. Report of 21 

cases. Pathology, research and practice. 1985;179:388-400. 

33. Hassan AA, Amr SS, Omari M, Moumani AW. Immature teratoma 

with gliomatosis peritonei associated with pregnancy. European journal 

of obstetrics, gynecology, and reproductive biology. 1984;18:155-160.  

 

 


