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INTRODUCTION 

Cerebrospinal fluid (CSF) analysis is the window to 

Central Nervous system (CNS). The spread of cancer in 

CNS leads to increased morbidity and rapid mortality.  

Improvement in systemic therapies for cancer and its 

failure to penetrate the blood- brain barrier has made 

CNS as common site for disease involvement and 

recurrence.1,2 Many newer techniques like IHC, Flow 

cytometry, PCR, Proteomic analysis etc. are proving to 

be useful adjunct to conventional cytology however, CSF 

cytology is still the diagnostic gold standard test for 

primary or metastatic involvement of CNS by 

malignancy.3-5 We report our experience of CSF cytology 

and spectrum of diagnosed cases in our centre over last 

three years.  

METHODS 

The present study is a retrospective descriptive study.  All 

the CSF samples received at our center between January 

2013 to December 2015 for cytology were independently 

reviewed by two pathologists. The cytospin preparations 

stained with LG and PAP stains of these CSF samples 
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ABSTRACT 

 

Background: Cerebrospinal fluid (CSF) cytology is the diagnostic gold standard test for primary or metastatic 

involvement of central nervous system (CNS) by malignancy. It is a very important and routinely done test in the 

laboratory but its sensitivity is low due to many confounding factors and varies amongst type of malignancies. We did 

retrospective analysis of CSF cytology carried out at our center from January 2013 to December 2015 to find out 

about spectrum of malignancies being detected on CSF cytology.  

Methods: From January 2013 to December 2015, three hundred and seventy-five CSF samples were received and 

processed for presence of malignant cells at our center. The cytospin preparations stained with LG and PAP stains of 

these CSF samples were analyzed along with any special stain that was available in the records. Clinical details of the 

patients with positive cytology were correlated from records. 

Results: The diagnostic spectrum obtained through study of positive CSF cytology included cases of metastatic solid 

malignancies and hematolymphoid malignancies. Four cases out of ten were of Metastatic Adenocarcinoma with 

primary origin being Breast, Lung and Stomach. Out of six cases of hematolymphoid malignancies; five were known 

cases of lymphoma/leukemia and one was primarily diagnosed to have Non-Hodgkin’s lymphoma (NHL) on CSF 

cytology.  

Conclusions: Both Epithelial and Hematolymphoid malignancies can be diagnosed on CSF cytology and these are 

predominantly metastatic in origin; Hematolymphoid malignancies are more common in CSF than solid malignancies. 

Correlation with clinical details and Neuroimaging is a must.  
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were analyzed along with any special stain that was 

available in the records. Biochemical tests of CSF 

samples and clinical details of the patients with positive 

cytology were correlated from records.  The results of 

CSF analysis in follow-up cases of acute lymphoblastic 

leukemia (ALL) for evidence of CNS involvement are 

not included in this study.  

RESULTS 

The common indications for CSF cytology included 

meningitis, pyrexia of unknown origin, altered 

sensorium, headache, carcinomatous meningitis or 

metastatic solid malignancies, lymphoma/ leukemia and 

cases of immune surveillance. The details and 

distribution of CSF samples received in our center over 

three years are depicted in Table 1. 

Table 1: Distribution of CSF samples received over 

three years. 

Year 2013 2014 2015 Total 

No. of CSF sample 

for malignant cell 

examination 

116 135 124 375 

CSF for blast in 

follow up cases of 

ALL 

         

39 
47 45 131 

Remaining CSF 

Sample for 

Malignant cell 

77 88 79 244 

Sample positive for 

malignant cell 
12 08 15 35 

No. of new cases 

detected 
04 02 04 10 

Out of 375 samples of CSF, one hundred thirty-one were 

for presence of Blasts in follow up cases of ALL. Due to 

established regimen of CNS prophylaxis in cases of ALL, 

two cases on follow up showed presence of atypical cells.  

Out of remaining 244 CSF samples, thirty-five CSF 

samples were positive for malignant cells.  

 

Figure1: Distribution of type of malignancies in 

positive CSF samples.   

Repeat CSF samples of same patients were received 

twice or thrice, either for confirmation of involvement or 

for monitoring of the therapy. Total ten cases of 

malignancies with involvement of CSF were diagnosed 

over three years on cytology.  Out of ten positive cases, 

four were of Metastatic Adenocarcinoma and six cases 

were of Hematolymphoid malignancies (Figure 1). 

The clinicopathological features of cases positive for 

malignant cells on CSF cytology are summarized in 

Table 2. The youngest patient diagnosed in this series is 

35 years old while the oldest being 79 years. Out of ten 

positive cases eight are of males. The biochemical 

analysis of these positive CSF samples revealed raised 

protein levels and reduced levels of sugar. Cases of 

Metastatic Adenocarcinoma had primaries in Breast, 

Lung and Stomach. The six cases of hematolymphoid 

malignancies comprise one case of Primary CNS 

Lymphoma (PCNSL) and rest five were known cases of   

lymphoma/leukemia. 

Short clinical history of few representative cases is given 

underneath-. 

Solid malignancies 

Case 1  

46 years old male, a known case of metastatic lung 

Adenocarcinoma on follow since 2012 was found to be 

positive for malignant cells on CSF Cytology. MRI Brain 

revealed extensive leptomeningeal deposits (Figure 2a).  

 

Figure 2: a) MRI image demonstrates leptomeningeal 

enhancement in relation to the cerebellum, surface of 

brainstem and parieto-occipital regions; suggestive of 

metastases; b) Dyscohesive clusters of atypical cells of 

adenocarcinoma seen; c) Adenocarcinoma cells with 

signet ring like morphology; d) Intracytoplasmic 

mucin demonstrated by mucicarmine stain. 

Solid 

Malignancies

40%

Hematolympho

id 

Malignancies

60%

Type of Malignancies

a b 

c d 
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Patient had initially presented with complaints of 

generalized headache not associated with nausea or 

vomiting. All systemic examination and basic 

investigations were within normal limits. MRI brain 

revealed altered marrow signal abnormality with 

expansion of clivus associated with isointense soft tissue 

on right side extending in cavernous sinus.  

An initial suspicion of Clival chordoma was entertained. 

The patient underwent near total excision of the lesion in 

Oct 2012 which on histopathology was reported as 

Metastatic deposits of Adenocarcinoma.  

Whole body PET scan revealed hyper metabolic soft 

tissue lesion in right lung along with multiple vertebral 

metastasis. Patient was put on chemotherapy cycles 

comprising of Inj Paclitaxel/Cisplatin/Zoledronic acid. 

Patient was on active follow up and had limited disease 

free period. CSF cytology was positive for malignant 

cells of Adenocarcinoma (Figure 2b).  

Case 2 

46 Years old male, a diagnosed case of Poorly 

differentiated Adenocarcinoma of stomach (PT2N2) 

since Dec 2014. On follow up he developed persistent 

headache few months after radical gastrectomy. MRI 

Brain was suggestive of carcinomatous meningitis. CSF 

cytology was positive for cells of Adenocarcinoma. 

Intracytoplasmic mucin positivity was demonstrated by 

Mucicarmine stain (Figure 2d).  

Hematolymphoid malignancies 

Case 1 

79 Years old male, a known case of Chronic Myeloid 

Leukemia (CML) on follow-up since 2009, presented 

with complaints of headache and generalized weakness in 

2014 with no neurological deficit. Patient was on 

treatment with Tablet Imatinib. Hemogram revealed TLC 

800/ cumm and platelet 50,000/cumm with no blasts in 

peripheral blood. Lumbar puncture was done and CSF 

examination showed increased cellularity with 

predominant presence of Blasts of Lymphoid morphology 

(Figure 3a). The blasts were MPO negative. Bone 

marrow studies did not reveal increased blasts or 

immature cells. A diagnosis of CML with isolated CNS 

blast crisis was made and patient was treated with triple 

intrathecal chemotherapy and cranial radiotherapy (RT).  

Case 2  

45 years old male presented in 2013 with complaints of 

on and off headache and vomiting of 15-20 days’ 

duration. There was no history of fever, loss of 

consciousness or trauma.  On examination, he had signs 

of raised intracranial tension. All laboratory examination 

was within normal limits and patient was negative for 

HIV test. MRI brain revealed a homogeneous hyper 

intense enhancing mass in the splenium of corpus 

callosum abutting the ventricular surface suggestive of 

PCNSL (Figure 3c).  CSF examination revealed increased 

cellularity with altered biochemistry.  

Atypical large lymphoid cells were seen scattered 

amongst reactive cells on cytology. Patient’s workup for 

systemic lymphoma was negative. He underwent 

craniotomy and debulking of tumor. Histopathology and 

IHC confirmed the lesion to be high grade B-Cell Non-

Hodgkin’s Lymphoma (NHL). Patient was treated with 

high dose Methotrexate followed by radiotherapy.  

  

  

Figure 3: a) Population of blastic cells with nuclear 

indentations; b) Atypical and immature plasma cells. 

3c) MRI image showing a homogeneous hyper intense 

enhancing mass in the splenium of corpus callosum 

abutting the ventricular surface, suggestive of 

primary CNS Lymphoma; 3d) Singly scattered 

atypical lymphoid cells with prominent                         

nuclear indentations.  

Case 3 

35 years old female presented in Mar 15 with vague 

abdominal pain and was diagnosed to have a huge 

abdomino-pelvic mass on USG measuring approximately 

11x9x5cms, probably ovarian in origin.  

All the tumor markers including CA 125 were within 

normal limits. Histopathology of excised mass suggested 

a diagnosis of Burkitt Lymphoma.  

 However, the IHC studies confirmed it to be high grade 

B-Cell Grey Zone lymphoma with features intermediate 

between Diffuse Large B-Cell Lymphoma (DLBCL) and 

Burkitt Lymphoma (CD 20, Bcl2, Bcl6 positive; CD10, 

CD3 Negative; MIB index 70-75%).  

The patient had extra nodal involvement and in few 

months patient also developed breast and CNS 

a b 

c d 
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involvement. CSF examination was positive for atypical, 

immature lymphoid cells (Figure 3d). Patient was given 

intrathecal treatment along with 8 # R-CHOEP and 

presently is in complete remission. 

 

Table 2: Clinicopathological features of cases positive for malignant cells on CSF cytology. 

Sex 
Age 

(year) 
Diagnosis 

Year of primary 

diagnosis 

CNS 

metastasis 
CNS symptoms CSF cytology 

M 46 Lung ca 2012 2013 Headache Cells of adenocarcinoma 

F 63 
Ductal ca 

breast 
2008 2013 Nil Cells of adenocarcinoma 

M 70 Lung ca 2013 2015 
Diplopia, partial loss 

of sensation face 
Cells of adenocarcinoma 

M 46 Ca stomach 2013 2014 Headache Cells of adenocarcinoma 

M 79 CML 2009 2013 Headache, weakness Lymphoblasts 

M 52 
Multiple 

myeloma 
2012 2014 Headache, confusion 

Plasmablasts and atypical 

plasma cells 

M 46 
Multiple 

myeloma 
2013 2015 

Diminution of vision, 

ophthalmoplegia 

Plasmablasts and atypical 

plasma cells 

M 65 
NHL, 

Mantle cell 
2014 2015 Headache, vomiting 

Atypical, large lymphoid 

cells 

M 45 PCNSL 2013 2013 Headache, vomiting 
Atypical, large lymphoid 

cells 

F 35 
NHL 

extranodal 
2015 2015 Nil 

Atypical, large lymphoid 

cells 

 

DISCUSSION 

In present study of retrospective analysis of CSF cytology 

for malignant cells, the diagnostic spectrum obtained 

comprised predominantly of Metastatic malignancies 

(09/10).  This is in concordance with all the larger CSF 

series published earlier by Mackenzie, Prayson and 

Fischer, Gupta and Chamberlain which established that 

the main tumor types diagnosed in CSF are metastases 

from solid malignancies or Lymphoma and Leukaemia.6-9 

Lung and breast Adenocarcinoma and Melanoma were 

found to be the commonest solid tumors in above 

mentioned series. Leptomeningeal disease from other 

tumors, such as GIT, bladder, kidney, female genital tract 

and prostate can occur.  

Leptomeningeal metastasis is seen in approximately 5% 

of patients with solid tumors and around 10% in 

hematolymphoid cases.10 In the present study out of ten 

cases, four were cases of metastatic Adenocarcinoma and 

remaining six cases showed involvement of CSF by 

lymphoma or leukemia. Adenocarcinoma is the most 

common cytology found in CSF in cases of metastatic 

solid malignancies.10 Usually single or small clusters of 

intact or degenerated atypical cells are seen on cytology. 

CSF smears positive for Adenocarcinoma in our study 

revealed dyscohesive atypical large cells with 

pleomorphic nuclei, coarse chromatin and prominent 

nucleoli. The cytoplasmic vacuolisation and intra 

cytoplasmic mucin was seen (Figure 2b and 2c). Many 

cells had frilly or ruffled cytoplasmic borders.11 Signet 

ring like morphology was also appreciated. Out of four 

Adenocarcinoma cases in our series, two were metastasis 

from lung carcinoma and other two were from stomach 

and breast. Special mucin stains like Mucicarmine was 

used to demonstrate intra cytoplasmic mucin in one of 

our cases (Figure 2d).  

Cell yield in CSF is usually poor in cases of 

leptomeningeal carcinomatosis and may require repeated 

CSF examination in suspected cases for confirmation as 

found in many CSF studies and was also observed in 

present study. The diagnostic accuracy of CSF cytology 

increases with analysis of consecutive samples.12 IHC 

and Cytogenetic techniques such as FISH can prove 

helpful in detection of metastatic malignant cells in 

CSF.13 Haematological malignancies such as Leukaemia 

and Lymphomas frequently involve the CNS, forming 

between 11% and 40% of all malignant CSFs.7,8,14 

Meningeal leukaemia or lymphoma often arise in a 

patient as secondary involvement in a known case or 

rarely as PCNSL. The five positive cases of 

hematolymphoid malignancies in our study were known 

systemic cases and one case presented primarily with 

CNS involvement.  Out of six cases, three were of high 

grade NHL, Two of Multiple myeloma and one of CML.  

NHL involving the leptomeninges is usually high grade 

tumors; low grade lymphoma and Hodgkin’s lymphoma 

are significantly less common.7,14-16 High grade tumors 

like DLBCL (Systemic or primary), Burkitt’s lymphoma, 
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lymphoblastic lymphoma or Mantle cell lymphoma are 

more common causes of Lymphomatous meningitis.7,14,15 

Atypical lymphoid cells with sharp nuclear notches, 

irregular cytoplasm and increased size are suggestive of 

lymphoma on cytology.17 Both our cases of systemic 

NHL with leptomeningeal involvement were high grade 

lymphomas and the CSF cytology revealed population of 

atypical large, immature lymphoid cells, with prominent 

nucleoli, abnormal chromatin and irregular nuclear 

contours (Figure 3d).   

One of the cases of hematolymphoid malignancies turned 

out to be PCNSL in our study. PCNSL accounts for only 

1-5% of all primary brain tumors and is mainly DLBCL; 

less commonly it could be Burkitt’s lymphoma or T cell 

lymphoma.18 The malignant cells on CSF cytology can be 

seen only in about 24% of the patient of CNS lymphoma 

though sensitivity of CSF cytology varies from 2% to 

32%.19 CSF cytology in our case revealed large, atypical 

lymphoid cells with few showing mitotic activity. The 

diagnosis of B cell PCNSL was later confirmed on 

histopathology and IHC. Our patient of PCNSL was 

immunocompetent though these cases are more common 

in immunocompromised patients. 20 

The CSF cytology in the patient of CML who was in 

haematological remission corroborated with isolated CNS 

Blast crisis. (Figure 3a). The CNS acts as the sanctuary 

site for malignant cells in CML patients due to poor 

penetration of CNS by systemic therapy comprising of 

selective inhibitor of BCR-ABL tyrosine kinase.21,22 CNS 

as a site for extramedullary blast crisis is very rare in 

CML.22 In 20-30% cases of blast crisis in CML, the blast 

lineage is lymphoid as was confirmed on flow cytometry 

in our case.23  

CNS involvement in Multiple myeloma is considered 

very rare. The large series of MM patients studied by 

Schluterman et al found leptomeningeal involvement in 

just 1.1% of cases.24 Detection of malignant plasma cells 

in the CSF is considered the hallmark of the diagnosis.25 

However, evidence from literature suggests that plasma 

cells may be absent in few cases of MM with CNS 

involvement and frequent CSF examinations are 

recommended.24 In present study, CSF in both cases of 

MM revealed presence of many atypical and immature 

plasma cells (Figure 3b). Protein electrophoresis, Beta 2 

microglobulin assay and flow cytometry of CSF can help 

in suspected case of CNS involvement with MM. CSF 

flow cytometry is a useful adjunct to cytological 

examination in detection of malignant hematopoietic cells 

particularly in CSFs with low cell counts.15,26 In present 

study, the youngest patient diagnosed was 35 years old 

and the oldest 79 years old. Usually patients of ALL 

belong to younger age group but that subset is excluded 

from our study; secondly CSF cytology is not frequently 

positive in primary CNS malignancies as also seen in 

present study. Most of the diagnosed cases are of 

Metastatic disease seen in middle to elderly age group. 

Out of ten positive cases in present study eight are of 

males however, due to limited numbers it is not 

statistically significant.  

CSF examination for tumor cells has moderate sensitivity 

and high specificity of approximately 97-98%.27 

Sensitivity depends on the type of tumor. CSF 

examination of the leukemic patient has highest 

sensitivity of about 70%, followed by metastatic 

carcinoma (20-60%) and primary CNS malignancies 

(30%).27 In present series no case of primary CNS tumor 

was diagnosed or detected on CSF analysis. Primary CNS 

Tumors are known to form only 10-20% of positive CSF 

Specimens.11  

Most of the primary CNS tumor has propensity to 

infiltrate the brain parenchyma over Leptomeningeal 

spread. Some tumors such as Ependymomas, Embryonal 

tumors, germ cell tumors and pineal tumors have 

predilection to seed through the CSF. False positive result 

in CSF is very uncommon as compare to false negative.6 

False negative rates can be reduced by quick processing 

of the CSF and the examination of larger volume of CSF. 
11,28 Correlation with clinical details and Neuroimaging is 

a must.  

CONCLUSION 

The main tumor types diagnosed on CSF cytology are 

metastatic malignancies. Hematolymphoid tumors more 

commonly involve CSF then metastatic solid 

malignancies. Amongst carcinomas, Metastatic 

Adenocarcinoma is more common. Clinical and 

Neuroimaging correlation is a must for a complete CSF 

analysis. CSF cytology should be given due importance 

and repeat examination should be performed wherever 

required.  Modern techniques can act as useful adjunct 

and should be used if available. 
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