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Introduction  Involvement of body fluids can occur at the time of diagnosis or during 
the disease course of hematolymphoid neoplasms. Cytodiagnosis of malignant effu-
sion is important in effective clinical management.
Objectives  (1) The aims of the study were to determine the frequency of distribution 
of various hematolymphoid neoplasms involving body fluids, (2) to study the mor-
phology of hematolymphoid neoplasms in fluids, and (3) to assess the role of ancillary 
techniques in the diagnosis.
Materials and Methods  In this retrospective study, all cases of hematolymphoid 
neoplasms involving body fluids diagnosed from January 2016 to December 2018 were 
evaluated.
Results  During the 3-year period, there were 75 cases of hematological malignancies 
involving body fluids. These included 48 male patients and 27 female patients. Pleural 
fluid was involved in majority of cases (56 cases; 74.67%), followed by ascitic fluid 
(17 cases; 22.67%), and pericardial fluid (2 cases; 2.67%). High cellularity, monotonous 
population of cells, high nuclear-cytoplasmic (N/C) ratio, indentation/irregularity of 
nuclear membrane, immature chromatin/irregular clumping of chromatin, increased 
mitosis, and karyorrhexis were the key features which helped to differentiate between 
reactive and neoplastic processes. There were 35 cases of B-cell neoplasms, 33 cases 
of T-cell neoplasms, and seven cases of myeloid neoplasms involving body cavity flu-
ids. T-lymphoblastic lymphoma was the most common subtype (29 cases; 38.7%), 
followed by diffuse large B-cell lymphoma (DLBCL) (12 cases; 16%). In 53 cases, effu-
sion was present in the initial presentation itself. Initial diagnosis was made in effusion 
cytology in 25 cases (33.33% of the total), with the help of flow cytometry in 20 cases, 
and immunohistochemistry (IHC) in cell blocks in five cases.
Conclusion  Diagnosis of hematolymphoid neoplasms in body fluids based on cor-
relation with clinical details, critical evaluation of cytology findings, and comparison 
with previous diagnosis along with the judicious use of ancillary techniques helps in 
deciding an early treatment plan.
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Introduction
Effusions indicate a pathologic process. The etiology of 
effusions includes neoplastic and nonneoplastic condi-
tions. Pathogenesis of effusion in hematologic malignancy 
is multifactorial. Infection due to impaired immune system, 
impaired lymphatic drainage due to lymph node enlarge-
ment, venous obstruction or increase in vascular permeabil-
ity, and radiation-associated changes can lead to body cavity 
effusions.1 The presence of malignant cells in effusions is a 
sign of advanced and generalized disease. Hematolymphoid 
neoplasms can involve body cavity fluids at the time of 
diagnosis or during the course of the disease. The fre-
quency of fluid involvement varies depending on the sub-
types.2 In cytology smears, the differential diagnoses include 
lymphocyte-rich/plasma cell-rich reactive effusions, round 
cell tumors, and carcinomas. Cytodiagnosis of malignant effu-
sion is important in prompt effective clinical management.

Materials and Methods
In this retrospective study, 75 cases of hematolymphoid neo-
plasms involving body cavity fluids diagnosed from January 
2016 to December 2018 were analyzed.

The frequency of involvement of different subtypes and 
the distribution in different body cavities were analyzed. The 
cytomorphology of hematolymphoid neoplasms in effusion, 
including cellularity, cell arrangement, cell size, cytoplasmic 
details (amount of cytoplasm and cytoplasmic vacuolations), 
nuclear-to-cytoplasmic ratio, nuclear membrane (regu-
lar, irregular, and indentation), chromatin (fine, coarse, and 
immature), nucleoli (not prominent/prominent, single/ mul-
tiple), mitosis, karyorrhexis, and necrosis was studied.

In the cases with a prior diagnosis and subtyping of hema-
tolymphoid neoplasm on biopsy material, blood smears, or 
marrow, the morphology of cells in fluids was compared and 
matched with that of the initial diagnostic samples. Ancillary 
techniques—flow cytometric (FC) analysis of fluids and 
immunohistochemistry (IHC) in cell blocks—were done in 
the cases showing effusion as the predominant finding, those 
cases with morphological features suggestive of hematolym-
phoid neoplasms, and those cases without a prior diagnosis. 
In this study, the role of ancillary techniques in the diagnosis 
and subtyping was evaluated.

The study methodology was approved by the Scientific 
Review Committee of the Regional Cancer Centre on 
October 22, 2019, IRB No:10/2019/14. Waiver of consent was 
obtained as the study was retrospective in nature. The proce-
dures followed were in accordance with the ethical standards 
of the responsible committee on human experimentation 
and with the Helsinki Declaration of 1964, as revised in 2013.

Results
During the 3-year period, there were 75 cases of hema-
tolymphoid neoplasms involving body fluids. These included 
48 male patients and 27 female patients. Fifty-two were 
adults and 23 were pediatric patients.

Pleural fluid was involved in majority of cases (56 cases; 
74.67%), followed by ascitic fluid (17 cases; 22.67%), and 
pericardial fluid (two cases; 2.67%) (►Fig. 1).

There were 35 cases of B-cell neoplasms, 33 cases of T-cell 
neoplasms, and seven cases of myeloid neoplasms involving 
body cavity fluids (►Fig. 2).

High cellularity, monotonous population of cells, high 
nuclear-cytoplasmic (N/C) ratio, indentation/irregularity of 
nuclear membrane, immature chromatin/irregular clumping 
of chromatin, increased mitosis, and karyorrhexis were the 
key features which helped to differentiate between reactive 
and neoplastic processes.

B-cell neoplasms included diffuse large B-cell lymphoma 
(DLBCL) (12 cases), plasma cell myeloma (9 cases), Burkitt 
lymphoma (8 cases), follicular lymphoma (4 cases), hairy cell 
leukemia (1 case), and plasmablastic lymphoma (1 case).

In DLBCL, the smears were cellular with medium- to 
large-sized cells with a moderate amount of cytoplasm, large 
nucleus, coarse chromatin, and one or more nucleoli. Mitoses 
and karyorrhectic debris were also noted.

Highly cellular smears showing medium-sized cells 
with high N/C, irregular clumping of chromatin, multiple 
small nucleoli, brisk mitosis, and karyorrhectic debris were 
the important features leading to the diagnosis of Burkitt 
lymphoma.

In hairy cell leukemia and plasmablastic lymphoma, the 
effusion was present in the disease relapse. Correlation of 
cytomorphologic features with that of the original diagnostic 
material aided in the diagnosis.

T-cell neoplasms included T-lymphoblastic acute 
leukemia/lymphoma (T ALL), anaplastic large cell lymphoma 
(ALCL), and adult T-cell leukemia/lymphoma (ATLL). Of the 
29 cases of T ALL, 24 cases showed effusion in the initial pre-
sentation and 5 cases during the course of the disease. Cases 
of T ALL showed highly cellular smears with a monotonous 
population of intermediate-sized cells along with immature 
chromatin, inconspicuous nucleoli, and scant cytoplasm. 

Fig. 1  Distribution of hematolymphoid neoplasms in body fluids.
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Frequent mitosis and karyorrhexis were also noted. Of the 
24 cases of T ALL, with effusion in the initial presentation, 
14 cases were diagnosed on FC evaluation of effusion fluids. 

There were three cases of ATLL. Effusion was present in the 
initial presentation in one case and during disease relapse in 
two cases. The typical convoluted/flower cells helped in the 
morphological diagnosis of ATLL. FC evaluation was done in 
effusion fluid in one case, with initial presentation as lymph-
adenopathy and pleural effusion. In ALCL, the initial manifes-
tation was ascites. Effusion cytology showed singly scattered 
large, atypical cells, some with wreath-like nuclei. IHC on cell 
block preparation showed the atypical cells to be positive for 
CD3, CD30, and anaplastic lymphoma kinase.

Myeloid neoplasms included acute myeloid leukemia 
(AML) and myeloid blast crisis of chronic myeloid leukemia 
(CML). There were four cases of AMLM4/M5, one case of 
AML M0, one case of AML M1, and one case of blast crisis 
of CML. One case of AML M4/M5 was initially diagnosed in 
pleural effusion with the help of FC. In all the other cases, the 
morphology of atypical cells in effusions was compared and 
correlated with a previous diagnosis of myeloid neoplasms in 
peripheral blood or bone marrow.

T ALL was the most common subtype of hematolymphoid 
neoplasm involving body cavity fluids (29 cases; 38.7%), fol-
lowed by DLBCL (12 cases; 16%).

Fig. 2  Subclassification of hematolymphoid neoplasms in fluids.

Fig. 3  T-lymphoblastic lymphoma involving pleural fluid. (a) Highly 
cellular smear, (b) singly dispersed cells with irregular nuclear mem-
brane, immature chromatin, (c) CD3 positive, (d) CD10 positive.

Fig. 4  Diffuse large B-cell lymphoma involving ascitic fluid.  
(a) Cellular smear, (b) large, atypical cells, (c) cell block preparation, 
(d) CD20 positive.

Fig. 5  Anaplastic large cell lymphoma involving ascitic fluid.  
(a) Smear showing large, atypical cells with irregular nuclei, (b) cell 
block preparation, (c) CD30 positive, (d) ALK positive.

Fig. 6  T-lymphoblastic lymphoma pleural fluid, flow cytome-
try (FC). Gated population of cells are CD5 positive, CD4 positive, 
CD8 positive, CD7 positive, CD3 positive, and Tdt positive.
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In 53 cases, effusion was present in the initial presenta-
tion itself. Initial diagnosis of hematolymphoid neoplasm 
was made in effusion cytology in 25 cases (33.33% of the 
total), with the help of FC in 20 cases, and IHC in cell blocks 
in 5 cases (►Figs 3–8).

FC diagnosis of T ALL was made in 14 cases, Burkitt lym-
phoma in 4 cases, AML in 1 case, and ATLL in 1 case. IHC 
in cell block preparation helped in making the diagnosis of 
DLBCL in three cases, T ALL in one case, and ALCL in one case.

Discussion
Effusions can occur in a wide spectrum of diseases. It includes 
neoplastic and nonneoplastic conditions. The nonneoplas-
tic causes include posttraumatic, inflammatory (infection 
or connective tissue disorders), and circulatory (conges-
tive heart failure and lymphatic obstruction). Dysfunction 
of liver or kidney can also result in the development of 
effusions. Effusion can be the presenting symptom or can 
occur in the course of various epithelial and hematopoietic 
malignancies.1-3

Effusion in Hematolymphoid Neoplasms
The pathogenesis of effusion in hematologic malignancy is 
multifactorial. Infection due to impaired immune system 

is the most common cause. Impaired lymphatic drainage 
due to lymph node enlargement, venous obstruction, or 
increase in vascular permeability can result in effusion. 
Radiation-associated changes and infiltration of the serosal 
membranes by the tumor can lead to the development of 
effusion.

Malignant pleural effusions are common in patients with 
hematologic malignancies, while involvement of the peri-
toneal and pericardial cavities seems to be less common. 
Up to 10% of malignant pleural effusions with a positive 
cytologic examination are due to non-Hodgkin lymphoma 
(NHL).3,4 Gilbert et al noted that among 91 patients with 
hematologic disease requiring placement of an indwelling 
pleural catheter, 62% had a diagnosis of a lymphoma, 21% had 
leukemia, and 13% had multiple myeloma.4,5 The presence 
of cells of a hematologic malignancy in effusion indicates 
advanced and generalized disease.

Cytodiagnosis of Hematolymphoid Neoplasms in 
Effusion Fluids
Diagnosis of hematological malignancies can be chal-
lenging in effusion cytology. Cytopathologists frequently 
encounter lymphocyte-rich effusions. The common causes 
of lymphocyte-rich effusions are tuberculosis, fungal infec-
tions, and connective tissue disorders. Cells of low-grade 
NHL usually have a deceptively bland appearance. In con-
trast, reactive cells in lymphocyte-rich effusions may display 
striking atypia. Large cell lymphomas must be differentiated 
from epithelial malignancies. Other round cell neoplasms, 
mesothelioma, and metastatic germ cell tumors should also 
be kept in the differential diagnosis.2,6 Diagnostic confusion 
is more when malignant effusion occurs as the initial clinical 
presentation. Cytomorphologic evaluation along with IHC in 
the cell block and FC immunophenotyping of effusion fluids 
yield valuable information in the differential diagnosis of 
lymphocyte-rich infiltrates.2,7

Flow Cytometry in Effusions
Effusion fluids contain suspensions with viable cells with 
well-preserved surface antigens. Surface antigenicity of indi-
vidual cells identified by FC will help to precisely subclassify 
these cells.4,8,9

All lymphocyte-rich effusions should be thoroughly eval-
uated by cytopathologists. This helps to triage the samples. 
The samples which contain inflammatory cells or nonhema-
topoietic malignancy should be excluded from FC. Knowledge 
of the typical pitfalls of FC in the diagnosis of hematopoietic 
neoplasms in effusion fluids is essential to avoid false-positive 
and false-negative results.4,9 The lymphocytic population of 
reactive effusions consists practically exclusively of T-cell 
lymphocytes, and the large CD3-positive population is not 
indicative of a T-cell lymphoma. The awareness of this fact 
will help to avoid false-positive diagnosis.4 One should be 
aware of the risk of false-negative results in the cases of large 
B-cell lymphomas due to extensive necrosis or mechanical 
destruction of fragile cytoplasmic borders of tumor cells, 
resulting in artificial loss of surface antigens. In such cases, 

Fig. 7  Burkitt lymphoma ascitic fluid, flow cytometry (FC). Gated 
population of cells are CD19 positive, CD20 positive, CD10 positive, 
CD34 negative and show lambda light chain restriction.

Fig. 8  Adult T-cell leukemia/lymphoma pleural fluid, flow cytome-
try (FC). Gated population of cells are CD3 positive, CD4 positive, 
CD5 positive, CD25 positive, CD7 negative, CD8 negative, and Tdt 
negative.
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correlation with conventional microscopic findings is crucial. 
Another pitfall is the tap-related contamination of body cav-
ity fluids by blood. This is especially important in patients 
with chronic lymphocytic leukemia, which may lead to the 
appearance of a small neoplastic cell population in the FC of 
effusion samples, resulting in false-positive results for the 
fluid.4

In the current study, FC diagnosis of T ALL was made in 
14 cases, Burkitt lymphoma in four cases, AML in one case, 
and ATLL in one case.

Cell block Preparation in Effusion
Cell block preparation is important especially in cases where 
there is limited availability of other diagnostic material. In 
our series, IHC in cell block preparation helped in making the 
diagnosis of DLBCL in three cases, T ALL in one case, and ALCL 
in one case. The panel of markers was selected according to 
the morphological details of cells.

Effusion in T-cell non-Hodgkin lymphoma
T-cell NHLs are more frequently associated with effusions 
than B-cell NHLs.6,7,10 In their study, Das et al observed pleural 
effusions in 41.6% of T-lymphoblastic lymphomas and in 3.8% 
of cases in other NHL types. Of the 24 cases in their series, 
Monappa et al observed nine cases of T-cell NHL involv-
ing fluids.11 Chen et al studied cases with pleural effusion 
as an initial clinical presentation of T ALL and opined that 
the diagnosis of T-cell lymphoblastic leukemia/lymphoma 
should be considered in young patients with mediastinal 
mass, with pleural effusion showing predominant small- to 
medium-sized lymphoid cells with round-to-oval convoluted 
nuclei and fine chromatin with frequent mitosis and kary-
orrhexis.7 The present study showed 33 cases of T-cell neo-
plasms, which included 29 cases of T ALL, one case of ALCL, 
and three cases of ATLL.

Effusions in B-cell non-Hodgkin Lymphoma
Of the 35 cases of B-cell NHL involving fluids in the pres-
ent study, 12 were DLBCL. Serous effusions are a common 
manifestation of DLBCL. Monappa et al, in their series of 
24 cases of hematolymphoid neoplasms in effusion cytol-
ogy, observed nine cases of DLBCL involving effusion flu-
ids.11 Chen et al observed that 18.7% of patients with DLBCL 
had cytologically examined serous effusions during the 
course of their disease. In 58.5% of these cases, effusion was 
present at the time of the first diagnosis. Forty-six percent 
of these effusions were cytologically diagnosed as malignant. 
These authors observed that malignant effusion was a poor 
prognostic indicator and was worse for the patients having 
malignant effusion at presentation.8,12

Burkitt lymphoma is an aggressive lymphoma with 
medium-sized monomorphic cells with high mitosis. 
Effusions are common in Burkitt lymphoma and can occur 
in up to 60% of pleural fluids and 90% of ascitic fluids in spo-
radic Burkitt lymphoma.

Follicular lymphoma is one of the common lymphoma 
types. Malignant effusions are usually seen during the dis-
ease relapse.

Studies have shown that around 6% of cases of plasma cell 
myeloma can develop body cavity effusions. In most of the 
cases, the effusions are nonneoplastic. Congestive heart dis-
ease, renal insufficiency, liver dysfunction, inflammation, or 
infection can result in nonmyelomatous effusion. Rarely (in < 
1% of cases), a myelomatous infiltration of serous membranes 
may be the cause of fluid accumulation.13 In our study, there 
were nine cases of plasma cell myeloma involving fluids, and 
all these cases were during disease relapse.

Effusion in Myeloid Neoplasms
The etiology of effusion in AML and CML includes bacte-
rial or viral infections and complications of chemotherapy. 
Leukemic effusions are rare in myeloid neoplasms. The 
possible mechanisms include extramedullary proliferation 
of quiescent leukemic clone or subclinical marrow relapse, 
with seeding to extramedullary sites.14,15 In myeloprolifer-
ative neoplasms, effusions due to disease infiltration are 
mostly reported in advanced stages, shortly before blastic 
transformation.

Conclusion

Hematolymphoid neoplasms involving body cavity fluids 
indicate advanced and generalized disease. The accuracy 
in the diagnosis of hematolymphoid neoplasms in effusion 
cytology depends on critical evaluation of morphologic 
details, correlation with clinical details, and comparison with 
previous diagnosis along with judicious use of ancillary tech-
niques. Cytodiagnosis of hematolymphoid neoplasms can 
provide an early breakthrough in patient management. These 
diagnostic perspectives stress the important role of cytopa-
thologists in the integrative diagnostic process.
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