
Pathology Feature 
William R. Hart, M.D. 

Section Editor 

Lymphocytosis in the cerebrospinal fluid of a 
patient with chronic lymphocytic leukemia: the 
value of immunologic analysis1 

Andrew J. Fishleder, M.D. 
Fred V. Lucas, M.D. 

The distinction of lymphomatous or leukemic lym-
phocytes from reactive lymphocytes in the cerebrospi-
nal fluid (CSF) is of great clinical significance and is 
usually readily accomplished on morphologic grounds. 
However, the "malignant" lymphocytes of chronic lym-
phocytic leukemia (CLL) are mature and therefore 
closely resemble reactive lymphocytes in cytocentri-
fuged CSF preparation. We recently studied a patient 
with CLL [white blood cell (WBC) count of 30,700/itL 
with 72% lymphocytes] who developed a prominent 
lymphocytosis in the CSF (WBC, 1,700 ixh with 98% 
lymphocytes). The morphology of the CSF lymphocytes 
suggested leukemic involvement of the central nervous 
system (CNS); however, immunologic analysis was not 
confirmatory. The peripheral blood lymphocytes were 
demonstrated to be monoclonal for kappa light chains 
consistent with a B-cell lymphoproliferative disorder, 
whereas 95% of the lymphocytes in the CSF were pos-
itive for Tn antigen, a marker for mature T-cells. This 
report demonstrates the utility of immunophenotyping 
studies as an adjunct to the differential diagnosis of 
neoplastic versus nonneoplastic involvement of the 
CNS in disorders such as CLL in which morphologic 
differentiation may be difficult. 
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When lymphocytosis occurs in the cerebrospi-
nal fluid (CSF) of patients with lymphoma or 
leukemia, it is of therapeutic importance that a 
reactive process be distinguished from lymphom-
atous infiltration of the central nervous system 
(CNS). In most cases, the distinction can be made 
on morphologic grounds; however, the malig-
nant lymphocytes of chronic lymphocytic leuke-
mia (CLL) may closely resemble reactive lympho-
cytes in cytocentrifuged CSF preparations. 

We recently studied a patient with CLL who 
developed a prominent lymphocytosis in the CSF 
that consisted predominantly of mature lympho-
cytes, making the differentiation between viral 
meningitis and leukemic involvement of the CNS 
difficult. However, comparison of the immuno-
logic phenotype of the lymphocytes in the periph-
eral blood and CSF indicated the reactive nature 
of the CSF population. This report demonstrates 
the value of lymphocyte subtyping in differen-
tiating neoplastic from reactive lymphocytoses. 

Case report 
An 82-year-old white man with a three-year history of 

CLL presented with a severe bifrontal headache. Physical 
examination revealed a confused man with splenomegaly 
and skin lesions on his right upper extremity consistent with 
herpes zoster infection. The latter diagnosis was confirmed 
by a Tzanck test smear. A complete blood count (CBC) 
included a white blood cell (WBC) count of 30,700/AIL with 
72% lymphocytes. A lumbar puncture was performed and 
the fluid contained WBC, 1,700/>L (98% lymphocytes); red 
blood cell (RBC) count, 600/^L; protein, 255 mg/dL; and 
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Fig. 1. Cerebrospinal fluid (Wright stain, X400). 

glucose, 33 mg / d L . T h e morphology of the lymphocytes 
was interpreted as being consistent with leukemic involve-
ment of the CNS. Immunocytochemical analysis was then 
pe r fo rmed in an a t tempt to confirm this impression. 

Materials and methods 
Preparation of cerebrospinal fluid 

T w o milliliters of cerebrospinal fluid was ob-
tained by lumbar punc ture . Air-dried, cytospin 
preparat ions of undi luted CSF were made using 
a Shandon Cytospin 2 cytocentr i fuge at 1,500 
r p m for four minutes and a different ial cell count 
was then p e r f o r m e d on a Wright-stained speci-
men. Air-dried cytospin preparat ions kept at 
r oom t empera tu re for 24 hours were immuno-
stained by a direct immunoperoxidase technique1 

using antibodies for kappa and lambda light 
chains (Tago) and by an avidin-biotin-complex 
technique 2 using an ant ibody for T n ant igen 
(Coulter), which identifies ma tu re T-cells. T h e 
substrate color-reaction p roduc t was developed 
using 3-amino-9-ethylcarbazole (AEC) for all im-
munosta ined procedures . 

Preparation of peripheral blood 
A 10-mL blood sample ant icoagulated with 

heparin was passed th rough a Ficoll-Hypaque 
density gradient to allow separation of the lym-

phocyte populat ion. T h e lymphocytes were re-
suspended in RPMI medium to a cell concentra-
tion of 10 X 10 6 /mL and cytospin preparat ions 
were p repared f r o m a 1:20 dilution of the cell 
suspension. A different ial count was p e r f o r m e d 
using a Wright-stained prepara t ion and immu-
noperoxidase stains for kappa and lambda light 
chains, and T n ant igen were examined as fo r the 
CSF. 

T h e cell suspension f rom the per ipheral blood 
was also analyzed by flow cytometry using a 
FACS 440 (Becton-Dickinson) for kappa and 
lambda light chains as well as T n ant igen. T h e 
presence of surface immunoglobul in (SIg) was 
detected by s tandard techniques. 

Results 
T h e CSF obtained was clear and contained 

RBC, 600/mL and WBC, 1,700/mL. T h e differ-
ential WBC count included 98% lymphocytes, 
1% reactive lymphocytes, and 1% neutrophi ls 
(Fig. 1). Immunos ta in ing of cytocentr i fuge prep-
arations f r o m the CSF revealed that the lympho-
cytes were mainly T-cell in origin ( T n Ag posi-
tive) (Fig. 2), with negative staining for kappa 
and lambda light chains indicating only ra re 
B-cells to be present . 

A CBC p e r f o r m e d on the same day as the 
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Fig. 2. Cerebrospinal fluid (immunoperoxidase stain, TM antigen, X400). 

lumbar puncture revealed WBC, 30 ,700/^L with 
a differential including 72% lymphocytes. Flow 
cytometry and immunoperoxidase staining of the 
peripheral WBCs revealed a B-cell lymphopro-
liferative disorder that was monoclonal for kappa 
light chains as well as a smaller percentage of 
residual normal T-cells (Table). These results sug-
gested that the lineage of the lymphocytes in the 
CSF (T-cells) was distinct f rom that in the periph-
eral blood (B-cells). There fo re , they were felt to 
be reactive, presumably to a viral meningitis as-
sociated with the herpes zoster infection. 

T h e diagnosis of reactive lymphocytosis is fur-
ther supported by subsequent progressively de-
creasing CSF WBC counts (1,700 to 105/ML) 
dur ing the two-week hospitalization. A follow-up 
physical examination five weeks af ter discharge 
revealed the patient 's encephalopathy to be es-
sentially cleared. 

Discussion 
T h e differential diagnosis of lymphocytosis 

within the CSF includes a wide variety of infec-
tious, noninfectious, and neoplastic processes. 
Viral meningitides are probably the most com-
mon cause of infectious lymphocytosis, but re-
solving bacterial meningitis may also demonstrate 
a predominantly lymphocytic population.3 A 

number of demyelinating disorders, most notably 
multiple sclerosis, have also been associated with 
CSF lymphocytosis. In contrast to the mature or 
reactive lymphocytes that are identified in these 
two broad groups of disorders, the lymphoid cells 
present in lymphomatous leptomeningitis more 
commonly demonstrate a markedly atypical mor-
phology in Wright-stained preparations. Overall, 
nonneoplastic lymphocytoses tend to demon-
strate a morphologic continuum that extends 
f rom mature through reactive lymphocytes, 
whereas lymphomatous leptomeningitides dem-
onstrate an atypical lymphoid population that is 
distinct f rom the mature lymphocyte population. 
Although the morphologic characterization of 
lymphomatous leptomeningitis is usually straight-
forward, in patients with chronic lymphocytic 
leukemia, the neoplastic population is composed 
of mature lymphocytes and the differentiation 
between mature or reactive lymphocytosis and 
involvement of the CNS by the lymphocytic leu-
kemia can be difficult.4 

With the development of techniques for im-
munologic typing of lymphocytic populations, it 
has become well recognized that most cases of 
chronic lymphocytic leukemia are of B-cell origin 
and are therefore monoclonal, composed of lym-
phocytes all possessing identical immunoglobulin 
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Table. Immunophenotypic studies 
Flow cytometry 
peripheral blood 

(%) 
Immunocytochemistry 

peripheral blood 
Immunocytochemistry 

CSF 

Kappa light chains 49.5 Positive (72%) Negative 
Lambda light chains 6.9 Negative Negative 
T n antigen 33.9 Positive (20%) Positive (95%) 

light chains on their surface.5 In contrast, reactive 
B-cell proliferations are polyclonal and demon-
strate different surface immunoglobulins.6 It has 
been further demonstrated that the CSF lympho-
cytosis associated with most cases of viral 
meningitis7-9 and multiple sclerosis10-12 or other 
demyelinating disorders is T-cell in origin. In 
patients with known B-cell lymphoproliferative 
disorders, therefore, the immunologic subtype of 
CSF lymphocytes can readily distinguish a reac-
tive from neoplastic lymphoid process. As illus-
trated, this can be particularly helpful in CLL 
where the Wright-stained morphology may be 
equivocal. 

Andrew J. Fishleder, M.D. 
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