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Clinical history – Dec 2012 

• 39 year-old female suffered a seizure while 
doing Christmas shopping 



MRI 
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Presentation Notes
There was a uniformly enhancing peripheral temporal lobe mass with surrounding edema. Although dura tails weren't seen, radiologic thought was still most consistent with meningioma. At time of intraop the neurosurgeons were sure it was extra-axial.
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The smear showed few cells with a spindly morphology, whereas the vast majority of the cells where medium sized with few large forms. The showed nuclear pleomorphism and had a striking rhabdoid appearance. 



Intraoperative diagnosis  

• Malignant neoplasm with rhabdoid features 

Presenter
Presentation Notes
Our intraoperative diagnosis was not definitive but of a malignant neoplasm with rhabdoid features



Presenter
Presentation Notes
Histological sections showed a cellular lesion with monotonous and focally discohesive rhabdoid cells. Mitotic figures were identified and nuclear pleomorphism was present. 
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The tumor was relatively sharply-demarcated with surrounding brain tissue, however single infiltrating tumor cells were identified.Necrosis and endothelial proliferation were also present. 



Differential diagnosis? 
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I will now pause for your differential diagnosis. 



GFAP EMA 

Keratin HMB45 
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GFAP highlighted only rare cells while markers for meningioma, carcinoma and melanoma were negative. 



p53 EGFR 

INI IDH1 
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P53 was positive while EGFR was negative. INI was retained in the nuclei and IDH1 was negative.



Vimentin S100 
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Vimentin and S100 were positive.



Ki-67 
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The MIB-1 index was elevated. 



Reticulin Reticulin 
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Reticulin fibers were focally present. 



FISH 

• EGFR 
– Overall NOT amplified (ratio = 1.53) 
– Amplified in FEW cells 

• P16 
– 11.7% homozygous deletion 

• 1p and 19q 
– No deletions 
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FISH studies did not show alteration typical of high-grade gliomas with the exception of few EGFR-amplified cells. 



Molecular anatomic pathology testing 

• IDH1 and IDH2 
–  NOT identified 

• MGMT promoter methylation 
–  NOT identified 
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Furthermore IDH1 and 2 mutations were not present an neither was MGMT promoter methylation. 



Final diagnosis – Dec 2012 

• Glioblastoma, WHO grade IV 
– Rhabdoid/epithelioid morphology 
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Our final diagnosis at that time was of glioblastoma and we noted the rhabdoid and epithelioid morphology. 



• E-GBM: superficial, supratentorial tumors, monomorphic cells 
 
• R-GBM: rhabdoid cells in an otherwise “classic” GBM 
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A group led by Kleinschmidt-DeMasters has done some of the most extensive studies on glioblastomas with rhabdoid and epithelioid morphology.In a first paper published in 2010 they recognized that although these tumors share overlapping morphologic features, they remain poorly characterized in the immunohistochemical and genetic level.They noted that E-GBM tended to be superficial, supratentorial tumors composed of monomrophic cells mimicking metastatic melanomas.While R-GBM where high-grade gliomas with a subpopulation of tumor cells showing rhabdoid features.GBM with this type of rhabdoid/epithelioid morphology are not common. They have been most extensively studied by the DeMaster's group in Colorado. In their 2010 paper, they PROPOSED specific terminology. E-GBMs for this .... R GBMs for that.... Obviously some cases not clear. 



Results 

• 8 E-GBM and 2 R-GBM 
 

• R-GBMs show focal loss of INI and show 
monosomy 22 

• E-GBMs do not 
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Their separation into these groups was supported by molecular distinctions. In a cohort of 8 cases of E-GBM and 2 cases of R-GBMR-GBMS showed focal loss of INI expression in the areas with rhabdoid morphology and showed monosomy 22, while E-GBM did not
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In their most recent paper they show that BRAF V600E mutations are frequently seen in E-GBM 



RESULTS 
Tumor Type Cases BRAF V600E INI IHC 

E-GBM 13 7/13 No loss 

GC-GBM 9 0/9 Not done 

R-GBM 2 0/2 Focal loss 
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About 54% of E-GBM had BRAF V600E mutation while GC-GBM and R-GBM did not. 



E-GBM histology 

Am J Surg Pathol, Volume 37, Number 5, May 2013 
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The same paper further illustrated the morphologic features of E-GBM. These tumors are composed of monotonous sheets of medium sized cells (A) with prominent nucleoli and abundant eosinophilic cytoplasm (B) and discohesive cells that could mimic metastatic melanoma or carcinoma (C). 



• 6 patients 
• Median age: 7.6 years 
• 3/6 (50%) harbored BRAF V600E mutation 
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Similar histological features were also recently reported in a case series from St. Jude. They also confirmed the presence of BRAF V600E mutations in half of these tumors. 



Final diagnosis 

• POSITIVE for BRAF V600E mutation 
 
• Epithelioid glioblastoma, WHO grade IV 
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We tested for BRAF V600E mutation and the result was positive. Our final diagnosis in our case was Epithelioid Glioblastoma, WHO grade IV



Clinical course 
• 1/13 

– Temozolomide and radiation therapy 
• 3/13 – First recurrence 

– Cyberknife treatment to new temporal lobe lesion 
• 6/13 – Second recurrence 

– Multifocal enhancing disease progression.  
– Patient begins Avastin therapy 

• 11/13 – Maximally symptomatic 
– Discussions for hospice care 
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Back to our patient. Conventional therapy was initiated. The first recurrence occurred within 3 months which led to cyberknife treatment. A second recuerrence occurred 3 months later. The patient was maximally symptomatic by November of that year. 



Presenter
Presentation Notes
By November the tumor grew to 6cm.
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With multifocal nodular enhancing masses 



December 2013 

• Patient is finally approved for vemurafenib 
(Zelboraf), a BRAF inhibitor. 
 



December 2013 

• Within two weeks, she reports resolution of 
headaches, improvement of speech and 
memory.  

• She celebrates Christmas with her husband 
and two kids. 
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A follow up MRI showed a dramatic response to treatment
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A similar response was recently reported in a pediatric patient. 



Conclusion 

• Epithelioid GBM with BRAF V600E mutation in 
an adult that responded dramatically to a 
BRAF inhibitor (vemurafenib) 



Thank you! 
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