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                    Abstract
Objectives
Bifocal intracranial germinoma (BFG) is a tumour of the pineal and suprasellar regions, which is known to be highly radiosensitive. The definitive treatment and outcomes are not well defined, particularly in the paediatric population. We review our series of purely paediatric cases from a single institution and combine them with the limited reports in the literature to determine the results of different management strategies.
Methods
Four patients were treated at our institution with a median age of 15.3 years. A literature search identified a further 38 paediatric cases with a median age of 12.9 years.
Results
All four patients had normal serum and CSF tumour markers. One patient had a diagnosis made based on imaging findings of bifocal pineal and suprasellar lesions presenting with diabetes insipidus. Three others underwent biopsy. All had craniospinal radiotherapy, which has led to complete cure with no cases of progression at a mean follow-up of 3 years. The most common treatment modality in published cases is craniospinal irradiation. In the cases reviewed, limited radiation treatments (whole ventricle or focal) combined with chemotherapy regimens yield comparable outcomes where there is no spinal dissemination. Outcomes do not appear to be altered by biopsy in cases with negative tumour markers and characteristic imaging appearances.
Conclusion
Patients who present with a classic appearance of germinoma, negative tumour markers and diabetes insipidus probably do not require a biopsy to confirm the diagnosis. No evidence of dissemination may obviate the need for craniospinal irradiation, but good quality long-term follow-up data are required to demonstrate the benefits of combined focal radiotherapy and chemotherapy regimes.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Treatment outcomes of intracranial germinoma: a retrospective analysis of 170 patients from a single institution
                                        
                                    

                                    
                                        Article
                                        
                                         12 September 2018
                                    

                                

                                Xin Lian, Xiaorong Hou, … Fuquan Zhang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Pediatric Intracranial Germinomas
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Intracranial germ cell tumors: a multi-institutional experience from three tertiary care centers in India
                                        
                                    

                                    
                                        Article
                                        
                                         30 July 2016
                                    

                                

                                Aanchal Kakkar, Ahitgani Biswas, … Chitra Sarkar

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Balmaceda C, Heller G, Rosenblum M, Diez B, Villablanca JG, Kellie S, Maher P, Vlamis V, Walker RW, Leibel S, Finlay JL (1996) Chemotherapy without irradiation—a novel approach for newly diagnosed CNS germ cell tumors: results of an international cooperative trial. The First International Central Nervous System Germ Cell Tumor Study. J Clin Oncol 14:2908–2915
CAS 
    PubMed 
    
                    Google Scholar 
                

	Baranzelli MC, Patte C, Bouffet E, Couanet D, Habrand JL, Portas M, Lejars O, Lutz P, Le Gall E, Kalifa C (1997) Nonmetastatic intracranial germinoma: the experience of the French Society of Pediatric Oncology. Cancer 80:1792–1797
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bernstein L, Smith MA, Liu L, Deapen D, Friedman DL (1999) Germ cell, trophophastic, and other gonadal neoplasms (ICCC X). In: Ries LAG, Smith MA, Gurney JG, Linet M, Tamra T, Young JL, Bunin GR (eds) Cancer incidence and survival among children and adolescents: United States SEER program 1975–1995. Cancer Statistics Branch, Cancer Surveillance Research Program, Division of Cancer Control and Population Sciences, National Cancer Institute, Bethesda, pp 125–138

                    Google Scholar 
                

	Choi JU, Kim DS, Chung SS, Kim TS (1998) Treatment of germ cell tumors in the pineal region. Childs Nerv Syst 14:41–48
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cuccia V, Alderete D (2010) Suprasellar/pineal bifocal germ cell tumors. Childs Nerv Syst 26:1043–1049
Article 
    PubMed 
    
                    Google Scholar 
                

	Cunliffe CH, Fischer I, Karajannis M, Monoky D, Allen J, Wisoff J, Zagzag D (2009) Synchronous mixed germ cell tumor of the pineal gland and suprasellar region with a predominant angiomatous component: a diagnostic challenge. J Neurooncol 93:269–274
Article 
    PubMed 
    
                    Google Scholar 
                

	Haas-Kogan DA, Missett BT, Wara WM, Donaldson SS, Lamborn KR, Prados MD, Fisher PG, Huhn SL, Fisch BM, Berger MS, Le QT (2003) Radiation therapy for intracranial germ cell tumors. Int J Radiat Oncol Biol Phys 56:511–518
Article 
    PubMed 
    
                    Google Scholar 
                

	Haque F, Zahid M, Ahmad SA, Naseem S (2005) Synchronous germinomas in the pineal and suprasellar region. Indian Pediatr 42:376–379
PubMed 
    
                    Google Scholar 
                

	Hardenbergh PH, Golden J, Billet A, Scott RM, Shrieve B, Loeffler JS, Tarbell NJ (1997) Intracranial germinoma: the case for lower dose radiation therapy. Int J Radiat Oncol Biol Phys 39:419–426
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hoffman HJ, Otsubo H, Hendrick EB, Humphreys RP, Drake JM, Becker LE, Greenberg M, Jenkin D (1991) Intracranial germ-cell tumors in children. J Neurosurg 74:545–551
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Huang PI, Chen YW, Wong TT, Lee YY, Chang KP, Guo WY, Chang FC, Liang ML, Chen HH, Chiou SH, Yen SH (2008) Extended focal radiotherapy of 30 Gy alone for intracranial synchronous bifocal germinoma: a single institute experience. Childs Nerv Syst 24:1315–1321
Article 
    PubMed 
    
                    Google Scholar 
                

	Kamoshima Y, Sawamura Y, Ikeda J, Shirato H, Aoyama H (2008) Late recurrence and salvage therapy of CNS germinomas. J Neurooncol 90:205–211
Article 
    PubMed 
    
                    Google Scholar 
                

	Lafay-Cousin L, Millar B-A, Mabbott D, Spiegler B, Drake J, Bartels U, Huang A, Bouffet E (2006) Limited-field radiation for bifocal germinoma. Int J Radiat Oncol Biol Phys 65:486–492
Article 
    PubMed 
    
                    Google Scholar 
                

	Lee D, Suh YL (2010) Histologically confirmed intracranial germ cell tumors; an analysis of 62 patients in a single institute. Virchows Arch 457:347–357
Article 
    PubMed 
    
                    Google Scholar 
                

	Lee L, Saran F, Hargrave D, Bodi I, Bassi S, Hortobagyi T (2006) Germinoma with synchronous lesions in the pineal and suprasellar regions. Childs Nerv Syst 22:1513–1518
Article 
    PubMed 
    
                    Google Scholar 
                

	Liang L, Korogi Y, Sugahara T, Ikushima I, Shigematsu Y, Okuda T, Takahashi M, Kochi M, Ushio Y (2002) MRI of intracranial germ-cell tumours. Neuroradiology 44:382–388
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	MacDonald SM, Trofimov A, Safai S, Adams J, Fullerton B, Ebb D, Tarbell NJ, Yock TI (2011) Proton radiotherapy for pediatric central nervous system germ cell tumors: early clinical outcomes. Int J Radiat Oncol Biol Phys 79:121–129
Article 
    PubMed 
    
                    Google Scholar 
                

	Merchant TE, Sherwood SH, Mulhern RK, Rose SR, Thompson SJ, Sanford RA, Kun LE (2000) CNS germinoma: disease control and long-term functional outcome for 12 children treated with craniospinal irradiation. Int J Radiat Oncol Biol Phys 46:1171–1176
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Nomura K (2001) Epidemiology of germ cell tumors in Asia of pineal region tumor. J Neurooncol 54:211–217
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ogawa K, Yoshii Y, Shikama N, Nakamura K, Uno T, Onishi H, Itami J, Shioyama Y, Iraha S, Hyodo A, Toita T, Kakinohana Y, Tamaki W, Ito H, Murayama S (2008) Spinal recurrence from intracranial germinoma: risk factors and treatment outcome for spinal recurrence. Int J Radiat Oncol Biol Phys 72:1347–1354
Article 
    PubMed 
    
                    Google Scholar 
                

	Osuka S, Tsuboi K, Takano S, Ishikawa E, Matsushita A, Tokuuye K, Akine Y, Matsumura A (2007) Long-term outcome of patients with intracranial germinoma. J Neurooncol 83:71–79
Article 
    PubMed 
    
                    Google Scholar 
                

	Packer RJ, Cohen BH, Cooney K (2000) Intracranial germ cell tumors. Oncologist 5:312–320
CAS 
    PubMed 
    
                    Google Scholar 
                

	Phi JH, Kim SK, Lee J, Park CK, Kim IH, Ahn HS, Shin HY, Kim IO, Jung HW, Kim DG, Paek SH, Wang KC (2013) The enigma of bifocal germ cell tumors in the suprasellar and pineal regions: synchronous lesions or metastasis? J Neurosurg Pediatr 11:107–114
Article 
    PubMed 
    
                    Google Scholar 
                

	Pomarede R, Czernichow P, Finidori J, Pfister A, Roger M, Kalifa C, Zucker JM, Pierre-Kahn A, Rappaport R (1982) Endocrine aspects and tumoral markers in intracranial germinoma: an attempt to delineate the diagnostic procedure in 14 patients. J Pediatr 101:374–378
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rogers SJ, Mosleh-Shirazi MA, Saran FH (2005) Radiotherapy of localised intracranial germinoma: time to sever historical ties? Lancet Oncol 6:509–519
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Sugiyama K, Uozumi T, Arita K, Kiya K, Kurisu K, Sumida M, Harada K (1994) Clinical evaluation of 33 patients with histologically verified germinoma. Surg Neurol 42:200–210
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	van Battum P, Huijberts MS, Heijckmann AC, Wilmink JT, Nieuwenhuijzen Kruseman AC (2007) Intracranial multiple midline germinomas: is histological verification crucial for therapy? Neth J Med 65:386–389
PubMed 
    
                    Google Scholar 
                

	Villano JL, Propp JM, Porter KR, Stewart AK, Valyi-Nagy T, Li X, Engelhard HH, McCarthy BJ (2008) Malignant pineal germ-cell tumors: an analysis of cases from three tumor registries. Neuro Oncol 10:121–130
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Weksberg DC, Shibamoto Y, Paulino AC (2012) Bifocal intracranial germinoma: a retrospective analysis of treatment outcomes in 20 patients and review of the literature. Int J Radiat Oncol Biol Phys 82:1341–1351
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Neurosurgery, Alder Hey Children’s NHS Foundation Trust, Eaton Road, Liverpool, L12 2AP, UK
R. Al-Mahfoudh, R. Zakaria, E. Irvine, B. Pizer & C. L. Mallucci

	Department of Oncology, Alder Hey Children’s NHS Foundation Trust, Eaton Road, Liverpool, L12 2AP, UK
R. Al-Mahfoudh, R. Zakaria, E. Irvine, B. Pizer & C. L. Mallucci

	Department of Neurosurgery, The Walton Centre NHS Foundation Trust, Lower Lane, Fazakerley, Liverpool, L9 7LJ, UK
R. Al-Mahfoudh, R. Zakaria, E. Irvine, B. Pizer & C. L. Mallucci


Authors	R. Al-MahfoudhView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. ZakariaView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. IrvineView author publications
You can also search for this author in
                        PubMed Google Scholar



	B. PizerView author publications
You can also search for this author in
                        PubMed Google Scholar



	C. L. MallucciView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                R. Al-Mahfoudh.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Al-Mahfoudh, R., Zakaria, R., Irvine, E. et al. The management of bifocal intracranial germinoma in children.
                    Childs Nerv Syst 30, 625–630 (2014). https://doi.org/10.1007/s00381-013-2287-1
Download citation
	Received: 03 August 2013

	Accepted: 17 September 2013

	Published: 03 October 2013

	Issue Date: April 2014

	DOI: https://doi.org/10.1007/s00381-013-2287-1


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Bifocal germinoma
	Paediatric germ cell tumour
	Pineal tumour
	Craniospinal irradiation
	Diabetes insipidus
	Suprasellar tumour








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.192.75.148
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    