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Clinical Case  
 
A 77-year-old female with COPD, hypertension, and depres-
sion presents to outpatient clinic with personality changes for 
the last three weeks. She was accompanied by her brother who 
reports new onset significant irritability and sudden mood 
swings. He has also noted that she is sleeping more than before, 
up to 12 hours per day with 2-hour afternoon naps. The patient 
reports more inattention, forgetfulness and increasing frustra-
tion with more difficulty understanding regular television 
shows. She also feels unbalanced and reports two episodes 
where she had to quickly sit back down after trying to get up 
out of bed. Patient denies any head trauma, speech difficulties, 
vision changes, hearing changes, or numbness/tingling. She has 
been eating and drinking normally with no recent weight 
changes. Her past medical history also includes breast cancer 
initially treated with chemotherapy and radiation, currently 
taking anastrazole. She had started methocarbamol medication 
for back pain 6 weeks ago, but had stopped 2 weeks ago as it 
had not been effective. Patient denies taking any other new 
medications, illicit drugs, supplements, or alcohol.  
 

 
 
On examination, patient was afebrile, blood pressure was 
140/91, heart rate was 84 and her BMI was 34.  She was 
cooperative throughout the examination and was alert and 
oriented x 4. Her timed get up and go test was normal. She had 
a steady, but cautious gait. She had normal strength and 
sensation in all four extremities and there was no pronator drift. 
Labs including comprehensive metabolic panel, complete 
blood count, folate, thiamine, and HIV were unremarkable. Her 
thyroid stimulating hormone was slightly elevated at 5.3 
mcIU/mL (Normal range 0.3-4.7 mcIU/mL).  
 
MRI brain with and without contrast was completed and 
demonstrated multiple new homogenously enhancing lesions 
along the length of the corpus callosum, extending to the right 
frontal lobe with extensive adjacent vasogenic edema resulting 
in mild leftward midline shift at the level of the anterior 
interhemispheric fissure, concerning for primary CNS 
lymphoma. She was admitted for expedited evaluation.  
 
 

 

    



  
 

   
 
She was hemodynamically stable on admission. CT chest, 
abdomen and pelvis showed no lymphadenopathy or metastatic 
disease. Ophthalmology noted no optic nerve head edema and 
no deficits with extraocular movements. Neurosurgery consul-
tation, reported open basal cisterns and she was deemed safe for  
 

 
a diagnostic lumbar puncture. Cerebrospinal fluid analysis 
showed elevated protein, glucose, and lymphocytic pre-
dominant cells (see chart). However, CNS cytology was 
negative for malignant cells. Stereotactic brain biopsy revealed 
diffuse large B cell lymphoma (DLBCL). 
 

 
 Ref. Range Results 

CSF Appearance Unknown Clear and Colorless 
RBC Count CSF 0 - 10 /cmm <1 
WBC Count CSF 0 - 5 /cmm 16 (H) 
Lymphocyte CSF 40 - 80 % 76 
Monocyte CSF 15 - 45 % 24 
Glucose CSF 43-73 62 
Protein CSF 15-45 120 
Bacterial Cult-Gm Stain, CSF Neg Neg 
Cytology Neg Neg for malignant cells 

Discussion 
 
Epidemiology 
Primary central nervous system (CNS) lymphoma is a type of 
non-Hodgkin lymphoma that is isolated to the brain, lepto-
meninges, eyes or spinal cord. This type of lymphoma is very 
uncommon and only accounts for 4% of newly diagnosed CNS 
tumors. Incidence is higher in males compared with females 
and in Caucasian patients older than 50 years.1 Roughly 90% of 
primary CNS lymphoma cases are diffuse large B-cell 
lymphomas with the remainder T-cell lymphomas, poorly 
characterized low-grade lymphomas or Burkitt’s lymphoma.2 
The cause of CNS lymphoma is unknown, but factors causing 
decreased immune systems have been linked, including  
 

 
 
 
Epstein-Barr virus infection, HIV, or patients who have 
undergone organ transplant.  
 
Clinical Presentation  
Symptoms that are common with other lymphomas, such as 
fevers, unintentional weight loss, and night sweats, do not 
typically appear with CNS lymphoma. Instead, more common 
symptoms include gait disorders, headaches, confusion, 
behavioral or cognitive changes. About 40% of patients with 
primary CNS lymphoma present with neuropsychiatric symp-
toms like depression, apathy, psychosis, confusion, or visual 



  
 
hallucinations. These can be attributed to lesions found in the 
frontal lobes, periventricular white matter or corpus callosum.3   
 
CNS lymphoma in the spine or cerebrospinal fluid is less 
common than CNS lymphoma in the brain. If the patient has 
involvement in the spine or CSF, the patient may have other 
symptoms such as numbness/tingling, weakness in extremities 
and bowel/bladder incontinence. Up to 20% of primary CNS 
lymphoma can have intraocular involvement. Presenting 
symptoms are often very subtle and easy to miss but can include 
eye pain, blurred vision, floaters or resemble chronic uveitis.4  
 
Diagnosis 
In addition to a thorough history and neurologic examination, a 
gadolinium-enhanced brain MRI is the most sensitive radio-
graphic study for the detection of primary CNS lymphoma. On 
MRI, the most common locations of involvement are the corpus 
callosum and the deep periventricular white matter. Only 
approximately 25% of immunocompetent patients develop 
multifocal disease.5 MRI findings alone are insufficient to 
diagnose primary CNS lymphoma as other diseases, such as 
neurosarcoidosis, multiple sclerosis, glioblastoma, and 
vasculitis can mimic radiographic features.6  
 
If no mass effect is noted on imaging, lumbar puncture should 
be performed. CSF analysis often shows elevated protein, 
normal glucose levels and lymphocyte predominance. A 
finding of neoplastic lymphocytes on CSF cytology can 
diagnose primary CNS lymphoma with meningeal dissemi-
nation and a brain biopsy can be avoided.  However, if cytology 
is negative, then the diagnostic procedure of choice is stereo-
tactic brain biopsy. It is important to avoid corticosteroids 
treatment prior to biopsy as a single injection can alter the 
histopathology and a short course of steroids could cause the 
tumor to temporarily disappear.7 

 
Because metastatic disease to the brain must also be excluded 
to establish a diagnosis of primary CNS lymphoma, CT/PET 
scans of the chest, abdomen, and pelvis are also typically 
performed. To evaluate for ophthalmic involvement, a compre-
hensive eye evaluation including slit-lamp examination with an 
ophthalmologist is also recommended.  
 
Treatment and Prognosis 
Whole brain radiation therapy was previously the mainstay of 
treatment, but because of significant neurotoxicity, especially 
in older patients, radiation therapy is now more often reserved 
for residual disease. There is no current standard treatment for 
CNS lymphoma; however, high dose methotrexate admini-
stration in combination with chemotherapy is commonly used. 
Surgery is helpful in diagnosing CNS lymphoma but has a 
limited role for treatment as primary CNS lymphoma is 
generally diffuse. Primary CNS lymphoma tends to be sensitive 
to radiation treatment, which differs from other malignant 
primary brain cancers. Treatment decisions in older adults 
should also take into consideration functional status and 
comorbidities.  This patient was started on rituximab and high 

dose methotrexate while hospitalized and has been tolerating 
the initial treatment.  
 
Unfortunately, most patients do not achieve long-term disease 
control. The median overall survival for immunocompetent 
adults with primary CNS lymphoma is roughly 24 months with 
five-year survival ranging from 30-40%.8  
 
REFERENCES 
 
1. Villano JL, Koshy M, Shaikh H, Dolecek TA, 

McCarthy BJ. Age, gender, and racial differences in 
incidence and survival in primary CNS lymphoma. Br J 
Cancer. 2011 Oct 25;105(9):1414-8. doi: 10.1038/bjc. 
2011.357. Epub 2011 Sep 13. PMID: 21915121; PMCID: 
PMC3241537. 

2. Swerdlow SH, Campo E, Harris NL, et al. WHO 
Classification of Tumours of Haematopoietic and 
Lymphoid Tissues. Lyon, France: IARC Press; 2008. 

3. Deutsch MB, Mendez MF. Neurocognitive features 
distinguishing primary central nervous system lymphoma 
from other possible causes of rapidly progressive dementia. 
Cogn Behav Neurol. 2015 Mar;28(1):1-10. doi: 10.1097/ 
WNN.0000000000000048. PMID: 25812125; PMCID: 
PMC4427341. 

4. Coupland SE, Heimann H, Bechrakis NE. Primary 
intraocular lymphoma: a review of the clinical, histo-
pathological and molecular biological features. Graefes 
Arch Clin Exp Ophthalmol. 2004 Nov;242(11):901-13. 
doi: 10.1007/s00417-004-0973-0. Epub 2004 Oct 29. 
PMID: 15565454. 

5. Bataille B, Delwail V, Menet E, Vandermarcq P, 
Ingrand P, Wager M, Guy G, Lapierre F. Primary 
intracerebral malignant lymphoma: report of 248 cases. J 
Neurosurg. 2000 Feb;92(2):261-6. doi: 10.3171/jns.2000. 
92.2.0261. PMID: 10659013. 

6. Abrey LE, Batchelor TT, Ferreri AJ, Gospodarowicz 
M, Pulczynski EJ, Zucca E, Smith JR, Korfel A, 
Soussain C, DeAngelis LM, Neuwelt EA, O'Neill BP, 
Thiel E, Shenkier T, Graus F, van den Bent M, 
Seymour JF, Poortmans P, Armitage JO, Cavalli F; 
International Primary CNS Lymphoma Collaborative 
Group. Report of an international workshop to standardize 
baseline evaluation and response criteria for primary CNS 
lymphoma. J Clin Oncol. 2005 Aug 1;23(22):5034-43. doi: 
10.1200/JCO.2005.13.524. Epub 2005 Jun 13. PMID: 
15955902. 

7. Heckmann JG, Bockhorn J, Stolte M, Druschky A, 
Neundörfer B. An instructive false diagnosis: steroid-
induced complete remission of a CNS tumor—probably 
lymphoma. Neurosurg Rev. 1998;21(1):48-51. doi: 
10.1007/BF01111485. PMID: 9584286. 

8. Shiels MS, Pfeiffer RM, Besson C, Clarke CA, Morton 
LM, Nogueira L, Pawlish K, Yanik EL, Suneja G, 
Engels EA. Trends in primary central nervous system 
lymphoma incidence and survival in the U.S. Br J 
Haematol. 2016 Aug;174(3):417-24. doi: 10.1111/bjh. 



  
 

14073. Epub 2016 Mar 28. PMID: 27018254; PMCID: 
PMC4961566.  

  
 
 


