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PRIMARY CNS TUMORS

• Heterogeneous group of tumor

• Distributed throughout the brain/spine

• Multiple cell origin

• --Glial cells, Arachnoidal fibroblasts, nerve cells, endothelial cells, Germ cell, 
Pineal cell





EPIDEMIOLOGY
CBTRUS REPORT  



COMMON GLIOMAS

• Glioblastoma and high Grade Gliomas:

• -Anaplastic Gliomas

• Anaplastic Oligodendroglioma

• Low Grade Glioma

• Astrocytoma

• Oligodendroglioma





HISTOLOGICAL CLASSIFICATION OF TUMORS

• Based on predominant cell type

• Presence or absence of standard pathological features

• Degree of anaplasia 

• Used to predict biological behavior

• Grading



HISTOLOGICAL CLASSIFICATION

• Kernohan 1949

• Ringertz 1950

• St. Anne-Mayo 1981

• World Health Organization (WHO) 1979, 1999, 2007, 2016 





CNS TUMOR LOCATION



ANATOMIC LOCATION AND CLINICAL CONSIDERATION 



GENERAL SIGNS AND SYMPTOMS 

• Signs and symptoms of Intracranial pressure 

• - Headaches , Nausea and vomiting 

• - Change in personality, mood, Mental capacity and concentration

• - Psychomotor slowing



SEIZURE 

• Seizure are a presenting symptom in 20% of patient with a brain 
tumor

• <10% OF PATIENTS WITH A SEIZURE HAVE BRAIN TUMOR

• More Common in Low grade tumors compared to high grade 



GLIOBLASTOMA MULTIFORME

• The most common malignant primary brain tumor

• Biologically aggressive 

• Mean presentation 56-64 year

• Median survival 12-15 months





CELLPHONE AND BRAIN TUMOR !

• Two NCI-sponsored case–control studies, each conducted in multiple U.S. academic medical centers or 
hospitals between 1994 and 1998 that used data from questionnaires or computer-assisted personal 
interviews . Neither study showed a relationship between cell phone use and the risk of glioma, 
meningioma, or acoustic neuroma.

• The CERENAT study, another case–control study conducted in multiple areas in France from 2004 to 
2006 : This study found no association for either gliomas or meningiomas

• A pooled analysis of two case–control studies conducted in Sweden that reported statistically significant 
trends of increasing brain cancer risk for the total amount of cell phone use and the years of use among 
people who began using cell phones before age 20 .

• Another case–control study in Sweden, part of the Interphone pooled studies, did not find an increased 
risk of brain cancer among long-term cell phone users between the ages of 20 and 69 .

• The CEFALO study, an international case–control study of children diagnosed with brain cancer between 
ages 7 and 19, which found no relationship between their cell phone use and risk for brain cancer .











GOAL OF THERAPY FOR GLIOBLASTOMA 

• There are no curative therapies for glioblastoma 

• Glioblastoma recurrence rate is nearly 100%

• Treatment goals are focused on preserving PS/QoL and extending survival

Surgery :
. Pathological diagnosis
. Relieve mass effects 
. Increase survival
. Decrease corticosteroid 
need 

Radiotherapy :
. Increase survival

Chemotherapy: 
. Extend survival
. Potentially increase 
therapeutic effect of RT 



SURGERY GOAL : 
MAXIMAL SAFE RESECTION 



ADJUVANT TREATMENT 





NOVO-TTF 





TARGETED THERAPY  AND IMMUNOTHERAPY

BMS’S IMMUNOTHERAPY DRUG OPDIVO FAILS IN PHASE III BRAIN 

CANCER STUDY
THE DRUG WAS BEING TESTED IN COMBINATION WITH RADIATION 
THERAPY AMONG NEWLY DIAGNOSED PATIENTS WITH GLIOBLASTOMA, 
A NOTORIOUSLY DIFFICULT-TO-TREAT AND INVARIABLY FATAL DISEASE.



VACCINE THERAPY 



PHASE 0/2 TRIAL GLIOBLASTOMA 



QUESTION : 

• A 72-year-old man is evaluated 4 weeks after resection of a right parietal 
glioblastoma multiforme that was confirmed to be grade IV by analysis of a biopsy 
specimen. A postoperative MRI showed an area of cavitation where the previously 
necrotic contrast-enhancing mass lesion had been, with faint contrast enhancement 
at the edges consistent with postoperative changes. His exercise tolerance was 
excellent before the surgical resection, and he now is ambulatory with a cane and 
needs no assistance with activities of daily living.

• On physical examination, vital signs are normal. The patient exhibits minor 
inattention to the left side, a left visual field deficit, left arm and leg drift, an overall 
muscle strength of 4/5, a 3+ biceps reflex, and an extensor plantar response on the 
left.



• which of the following is the most appropriate next step in 
treatment?

• A: Radiation Therapy 

• B: Temozolomide

• C: Radiation+Temozolomide

• D: No further Treatment 



• Combined-Modality Therapy With Radiation and Chemotherapy for Elderly Patients 
With Glioblastoma in the Temozolomide Era: A National Cancer Database Analysis.

• Rusthoven CG1, Koshy M2, Sher DJ3, Ney DE4, Gaspar LE1, Jones BL1, Karam SD1, Amini 
A1, Ormond DR5, Youssef AS5, Kavanagh BD1.

• The optimal management for elderly patients with glioblastoma (GBM) is controversial. 
Following maximal safe resection or biopsy, accepted treatment paradigms for elderly 
patients with GBM include combined-modality therapy (CMT) with both radiotherapy 
(RT) and chemotherapy (CT), RT alone, and CT alone.

• OBJECTIVE: To evaluate the overall survival (OS) outcomes associated with RT, CT, and 
CMT for elderly patients with GBM in the modern temozolomide era.

• RESULTS:

• A total of 16 717 patients (median [range] age, 73 [65-≥90 y]; 8870 [53%] male) 
were identified. The median OS by treatment was 9.0 (95% CI, 8.8-9.3) months 
with CMT (8435 patients), 4.7 (95% CI, 4.5-5.0) months with RT alone (1693 
patients), 4.3 (95% CI, 4.0-4.7) months with CT alone (1018 patients), and 2.8 (95% 
CI, 2.8-2.9) months with no therapy (5571 patients) (P < .001). On multivariate 
analysis, CMT was superior to both CT alone (hazard ratio, 1.50 [95% CI, 1.40-
1.60]; P < .001) and RT alone (hazard ratio, 1.47 [95% CI, 1.39-1.55]; P < .001), 
whereas no differences were observed between CT alone vs RT alone (P = .60). 
Propensity score-matched analyses redemonstrated improved OS with CMT over 
CT alone (P = .002) and RT alone (P < .001); no differences were observed between 
CT alone vs RT alone (P = .44).

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rusthoven CG[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koshy M[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sher DJ[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ney DE[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaspar LE[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones BL[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karam SD[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amini A[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ormond DR[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Youssef AS[Author]&cauthor=true&cauthor_uid=27214765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanagh BD[Author]&cauthor=true&cauthor_uid=27214765




PCNSL 

• Relatively rare tumor 

• extranodal non-Hodgkin lymphoma (NHL) confined to the brain, 
leptomeninges, eyes, or spinal cord

• 1-2% of primary CNS tumors

• median age of 65 years at diagnosis

• increasing frequency in immunocompetent patients.



EPIDEMIOLOGY 

• Central Brain Tumor Registry of the United States (CBTRUS)

• Brain Lymphoma 

• 2.7% of all primary CNS tumors

• 0.43/100000 person per year

• 1000-1500 cases per year

• Peak incidence in 75-84 years old 



EOIDEMIOLOGY

• Incidence in AIDS patients 1.9 to 6%

• Peak incidence 3rd decade

• Decreased after HART therapy 



PATHOLOGY 

• DLBCL is the most common (90%) Mostly activated B cell–like (ABC) subtype.

• MIB-1 50-90%

• CD 20 positive, chromosomal translocations of the BCL6 gene, deletions 6q, 
hypermutation in proto-oncogenes including MYC and PAX5.

• Low grade Lymphoma, Burkitt, T-cell Lymphoma (10%)

• Although the incidence of EBV is high in immunocompromised Pts, virtually 
all tumor specimens from immunocompetent hosts are EBV-negative



SYMPTOMS 

• Primary symptoms may result from local mass effect, Increased ICP , from 
ocular involvement, or from focal deposits on cranial or spinal nerve roots.

• Neurocognitive symptoms are the most common presenting clinical features 
of PCNSL

• B symptoms such as weight loss, fevers, and night sweats are infrequent in 
PCNSL.



PCNSL WORK UP



CSF ANALYSIS 

• Secondary CSF in ∼15% to 20% (Cytopathology, Flow cytometry, Protein 

markers, PCR of rearranged immunoglobulin genes, microRNA)

---Evaluation of the CSF may reveal the presence of malignant lymphoid cells in up to 40 percent of patients 
with PCNSL

---elevated protein concentration and a lymphocytic predominant pleocytosis Glucose concentration is usually 
normal, but may be lowered in the presence of leptomeningeal disease

• ocular involvement in 5% to 20% of PCNSL
(eye pain, blurred vision, and floaters)

---Slit lamp examination



MRI 

• gadolinium-enhanced brain (MRI) scan is the most sensitive radiographic 
study for the detection of PCNSL

• hypointense lesion, homogeneously with contrast administration

• Lesions are multifocal in 50% of patients with AIDS, whereas only 25% of 
immunocompetent patients have multifocal disease at presentation



Magnetic resonance images from a patient with PCNSL. A T1-weighted, axial, 
postcontrast scan (left) demonstrates intense, homogenous enhancement of the 
tumor in the region of the left caudate nucleus. An axial T2/FLAIR scan at the same 

anatomical level (right) demonstrates hyperintense signal surrounding the tumor, reflecting 
vasogenic cerebral edema. (Courtesy Priscilla K. Brastianos, M.D.)

Tracy T. Batchelor Hematology 2016;2016:379-385

©2016 by American Society of Hematology



MANAGEMENT  

• Surgery >>>>Surgical resection has No role , Biopsy only for tissue diagnosis !

• Radiation 

• WBRT 

• WBRT alone OS 11-18 Mo

• Consolidation in newly dx

• RTOG 0227:  MTR +WBRT 2years OS 81%, 2 year PFS 64%



TREATMENT 
CHEMOTHERAPY

• The most effective treatment of PCNSL at this time is IV, high-dose 
methotrexate (HD-MTX) (3-8 g/m2), typically used in combination with other 
chemotherapeutic agents and/or WBRT 

• Doses of methotrexate ≥3 g/m2 result in therapeutic concentrations in the 
brain parenchyma and CSF (DeAngelis LM, Radiation Therapy Oncology Group 
Study 93-10. Combination chemotherapy and radiotherapy for primary 
central nervous system lymphoma: Radiation Therapy Oncology Group Study 
93-10. J Clin Oncol. 2002)



RITUXIMAB 

• Rituximab, a chimeric monoclonal antibody targeting the CD20 antigen, is being 
incorporated into induction chemotherapy regimens for PCNSL. 

• When rituximab is administered IV at doses of 375-800 mg/m2, has CSF 
penetration, 

• Radiographic responses have been observed in relapsed PCNSL patients treated 
with rituximab monotherapy.(Batchelor 2014)

• The complete radiographic response rates are higher with induction regimens that 
include rituximab vs those in which there is no rituximab (Holdhoff , 2014 )







QUESTION :

• A 45-year-old man is evaluated in the emergency department for a 3-week history of 
headache and impaired vision on the right side. He has not previously had frequent 
headaches, but the current pain has been constant and worsening since onset. The patient 
thinks that something is wrong with his eyesight because he has been running into or tripping 
over objects on the right side. He has no significant medical history and takes no medication.

• On physical examination, vital signs are normal. No papilledema is noted on funduscopic 
examination. A slit lamp examination shows no cells in the vitreous humor. Other findings 
from the general medical examination are unremarkable. Neurologic examination reveals the 
presence of right homonymous hemianopia.

• An MRI of the brain shows a lesion in the left occipital lobe that is highly suspicious for 
central nervous system lymphoma.

• Results of laboratory studies include a normal leukocyte count and differential and no 
evidence of HIV antibodies.

• Cytologic analysis of cerebrospinal fluid shows no malignant cells.



• Which of the following is the most appropriate 
next step in management?

• A: Bone  marrow biopsy

• B: Surgical biopsy of the brain lesion 

• C: Surgical resection of the brain lesion 

• D: Treatment with dexamethasone

• E:  Treatment with photon-beam radiation 


