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Fine-Needle Aspiration Cytology in the Diagnosis 
of Lymphoma

The Next Step

Linda M. Sandhaus, MD

Since 1985, almost 200 articles have been published in
the medical literature on the subject of fine-needle aspiration
(FNA) cytology and the diagnosis of lymphoma. The
majority of recent studies describe the usefulness of a
combined approach using FNA cytology and immunopheno-
typing by flow cytometry (FC) or immunohistochemistry.1-12

Despite this abundance of experience, the application of FNA
cytology to the diagnosis of Hodgkin lymphoma (HL) and
non-Hodgkin lymphoma remains controversial.13,14 The
focus of the controversy is the appropriateness of the cyto-
logic approach for the initial diagnosis of lymphoma, rather
than excisional biopsy, which is the accepted “gold standard.”

In this issue of the Journal, Meda et al15 relate their 6-
year experience with FNA cytology of lymph nodes and
extranodal sites combined with FC for the diagnosis of
lymphoma using the revised European-American classifica-
tion of lymphoid neoplasms.16 The authors claim a sensi-
tivity of 95% and a specificity of 85% when diagnoses
suspicious for lymphoma are considered as positive for
lymphoma and a specificity of 100% for the definitive diag-
nosis of lymphoma. However, these high levels of diagnostic
accuracy could be misleading because they were based on
retrospective review and reclassification of many of the FNA
specimens, and follow-up tissue biopsy specimens were
available for only 110 of the 290 cytology specimens for
determination of true positives and true negatives. A conser-
vative estimate of the sensitivity of their methods for the
definitive diagnosis of lymphoma using only cases with
tissue confirmation is in the vicinity of 63%. These results
are similar to those of Young et al10 who obtained a sensi-
tivity of 62% for the primary diagnosis of non-Hodgkin
lymphoma and 89% for previously diagnosed lymphoma.
Many would argue that these results are not good enough to

justify the use of this diagnostic strategy for the initial diag-
nosis of lymphoma. It may be helpful to tackle this debate
by framing it in terms of 3 questions: Can the diagnosis of
lymphoma be made on FNA cytology with FC? Should the
diagnosis of lymphoma be made on FNA cytology with FC?
What is gained by making the diagnosis of lymphoma by
FNA cytology with FC?

Can the Diagnosis of Lymphoma Be
Made on FNA Cytology?

In their study, Meda et al15 reviewed the results of all
FNAs with concurrent FC obtained from lymph nodes and
extranodal sites that were performed for possible lymphoma,
as well as those that revealed an unsuspected lymphoid prolif-
eration, accrued over a 6-year period, for a total of 290 aspi-
rates from 275 patients. The authors carefully describe a multi-
disciplinary approach that involves the cooperative efforts of
pathologists with expertise in cytology, hematopathology, and
FC. The steps that they describe in this team approach are:

1. Performance of FNA by an experienced operator
2. Determination of specimen adequacy for

cytomorphology and FC
3. Preparation of air-dried smears for Romanowsky stain

and alcohol-fixed smears for Papanicolaou stain
4. Triage of specimens for FC based on cytomorphology

and prioritization of antibody panel based on specimen
adequacy

5. Multiparameter FC gating on small and large
lymphocyte populations

6. Intradepartmental consultation
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A cytotechnologist or pathologist was present at spec-
imen acquisition to assist with determination of specimen
adequacy, a necessary first step in the process. In many prac-
tice settings, this first requirement simply cannot be met; the
availability of a pathologist generally requires a hospital-
based practice or medical office setting with on-site
pathology services. Air-dried smears for Romanowsky stain
and alcohol-fixed smears for a modified Papanicolaou stain
were prepared. Many cytologists express discomfort with air-
dried smears, preferring Papanicolaou smear preparations
with which they are more familiar. Similarly, hematopatholo-
gists generally are more familiar with air-dried smears and
may lack experience in interpretation of alcohol-fixed Papan-
icolaou-stained smears. The morphologic features of benign
and malignant lymphocyte variants appear quite differently
by these 2 fixation techniques. The routine use of both prepa-
rations is complementary and permits correlation of the cyto-
morphologic findings by experienced interpreters.

Based on initial review of the slides, each case was then
triaged for FC based on the morphologic features of the
lymphocytes. An algorithm was used to determine the
optimum antibody panel based on the morphologic features
of the lymphocytes and cell recovery. This approach could
be optimized further by the use of 3- or 4-color FC, rather
than 2-color FC that was used in the study by Meda et al.15

The FC results were interpreted by a group of hematopathol-
ogists who regularly consulted with one another. The results
were discussed with the cytopathologists, and a summary of
the analysis was included in the final cytology report. If
Reed-Sternberg–like cells were observed in an appropriate
cell background, FC was not done; rather immunocyto-
chemistry was ordered on cytocentrifuged samples or cell
block material.

In short, these authors describe a team effort that relies
on collaborative expertise and communication among the
participating pathologists to reach a consensus diagnosis
that is supported by all of the diagnostic information
obtained. This approach reflects the overall trend in
pathology practice today and has been endorsed by
cytopathologists who engage in the diagnosis of
lymphoma.13,14 As laboratory data become more complex,
and as diagnostic entities become more precisely defined,
accurate pathologic diagnosis relies increasingly on a
multidisciplinary approach. Each pathology practice must
determine for itself whether the methods described by
Meda et al15 can be implemented in their practice setting.
The diagnostic challenge posed by FNA of lymphoid
proliferations can be met successfully in the majority of
cases by having all the necessary expertise close at hand to
direct the immunologic workup and facilitate timely
consultation. In the absence of all the required components,
high levels of diagnostic accuracy cannot be expected.

Should the Diagnosis of Non-Hodgkin
Lymphoma Be Made on FNA Cytology?

The indications for FNA of lymph nodes are debated
widely. Its advantages are that it is a simple, convenient
office procedure that can be done by a skilled clinician
when the patient initially presents with an enlarged superfi-
cial lymph node. FNA may be the diagnostic procedure of
choice for some high-risk surgical candidates or for
patients in whom masses are located in relatively inacces-
sible sites. The usefulness of FNA cytology for establishing
a diagnosis of metastatic carcinoma is now commonly
accepted practice. The diagnosis and classification of
lymphomas are based on consideration of the cytomorpho-
logic findings, histologic pattern, and immunophenotype.
An argument against FNA cytology is that the diagnosis of
lymphoma is frequently difficult enough when the entire
lymph node is available for evaluation, let alone when there
is only a cytologic preparation. The lack of observable
histologic pattern poses the greatest obstacle in the clinical
setting of the initial diagnosis of lymphoma. In follow-up
aspirations from patients with known lymphoma, the issue
of sampling adequacy may assume greater importance than
histologic pattern when the possibility of high-grade trans-
formation of the lymphoma is the question. In each clinical
circumstance, the limitations and pitfalls of the procedure
must be recognized. The limitations and pitfalls identified
by the Meda et al15 and others are as follows:

1. Sampling and inadequate or insufficient material for
flow cytometry

2. Reactive lesions
3. Coexistence of benign and neoplastic lymphoid cells
4. HL
5. Peripheral T-cell lymphomas (PTCL)
6. Large cell lymphomas (LCL)

An inherent problem with cytology is that of sampling
error; there simply is no way to know for sure that the aspi-
rated cells are representative of the pathologic process. For
this reason alone, a clinically suspected diagnosis of
lymphoma cannot be excluded on the basis of a negative
cytology interpretation. Conflicting interpretations between
cytology and FC results also occur and may not be recon-
cilable without additional tissue. For example, when the
cytologic findings are suggestive of malignancy but the FC
results do not support this interpretation, a tissue biopsy is
probably indicated.

These investigators share the opinion of others that
“HL should not be diagnosed by FC.”15 The inability to
assess histologic pattern and the lack of diagnostic flow
cytometric criteria hinder the diagnosis of HL by FNA
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cytology. The use of cell blocks and immunohistochemistry
can be helpful in this setting if diagnostic Reed-Sternberg
cells are present and characteristic immunostaining patterns
are obtained. The adjunct use of a core needle biopsy, not
discussed in the article by Meda et al,15 is often highly
informative, since histologic pattern can be assessed to
some degree and immunostaining can be performed.
However, even the application of all of these techniques
may not permit distinction of HL from primary mediastinal
B-cell lymphoma in all cases.17,18 Most hematopathologists
and cytopathologists agree that the primary diagnosis of
HL should be based on a lymph node biopsy whenever
possible.

The diagnosis of peripheral T-cell lymphomas poses a
similar problem because it is difficult to define a diagnostic
immunophenotypic profile by FC that reliably distinguishes
lymphoma from a benign process or HL. Several problems
have arisen in the interpretation of large cell lymphomas by
FNA and FC. The fragility of large lymphoma cells may
result in their underrepresentation in the FC specimen.
Also, large B-cell lymphomas may be surface
immunoglobulin–negative. Both situations may result in an
inability to establish clonality by FC.19 These pitfalls
emphasize the importance of correlation of the FC results
with the cytologic findings in all cases.

For low-grade B-cell lymphomas, the immunopheno-
typic profiles are sufficiently distinctive to permit classifi-
cation of these lymphomas based on cytology and FC in
most cases. However, there are limitations to this
approach.19 For de novo diagnosis of mantle cell
lymphoma, histologic pattern may be important. For follic-
ular center cell lymphomas, grading is based on evaluating
the relative proportions of small cells and large cells, an
exercise that has poor reproducibility on histologic sections
and probably is less reproducible on cytology preparations.
Criteria for grading follicular lymphomas by aspiration
cytology have been proposed by Young et al.20 A uniform
population of CD5–, small B cells with surface
immunoglobulin restriction may be insufficient to subclas-
sify marginal zone lymphomas or to distinguish them from
lymphoplasmacytic lymphomas.19 In general, the possi-
bility of focal large cell transformation cannot be excluded
with certainty, owing to the sampling limitations of FNA.

Clearly, the diagnosis of lymphoma by FNA and FC is
fraught with pitfalls. Awareness of all of the pitfalls that
one might encounter requires a thorough understanding of
the limitations of cytologic diagnosis, the limitations of
immunophenotyping by FC, and an in-depth understanding
of the differential diagnosis of lymphomas. The ancillary
use of molecular studies may further improve diagnostic
sensitivity and specificity of FNAs when morphologic find-
ings and immunophenotyping results are inconclusive. If

these methods are to be used successfully in the diagnosis
and treatment of patients, explicit communication between
pathologists and clinicians is essential in every case. The
pathologists must understand the clinical questions, and the
clinicians must understand the limitations of the diagnosis
that is being given. If all the components that are necessary
for cytologic and immunophenotypic diagnosis of
lymphoma are available and the diagnostic issues have
been well defined, FNA may be an appropriate method for
diagnosis. Since it is not possible to anticipate all diag-
nostic issues that might arise until the specimen is obtained
and analyzed, it is the responsibility of the pathologists to
issue a report that clearly states the limitations of the diag-
nostic information. The final step (step 7) in the diagnosis
of lymphoma by FNA with FC, then, is explicit communi-
cation between clinicians and pathologists.

What Is Gained by Using FNA Cytology
With FC for the Diagnosis of Lymphoma?

A useful approach for evaluating the advantages of one
diagnostic procedure over another is a cost-effectiveness
analysis (CEA). A CEA addresses not only the relative
costs but also the benefits, which are defined in terms of
outcomes. A CEA begins with a decision analysis (decision
tree) that lays out the alternative strategies and possible
outcomes. A simplified version of a possible decision tree
for FNA cytology of lymph nodes is diagrammed in
❚Figure 1❚. The decision tree presupposes that some
consensus exists on the gold standard for correct diagnosis.
The next steps are to determine the probabilities for each
outcome (from published data) and to assign costs to each
pathway. The relative costs of each pathway are weighted
by their probabilities.

By using the data of Meda et al,15 7 (2.4%) of their 290
FNA specimens were insufficient for diagnosis, and 44
(15.2%) of 290 were diagnosed as suggestive of
lymphoma. Of 81 cases diagnosed as benign on FNA, 25
had follow-up biopsies that included 4 cases of lymphoma,
yielding a false-negative rate of 16%. If one assumes that
excisional biopsy is indicated for all of these diagnostic
categories, then the rebiopsy rate would be 33.4%. Add to
these all cases diagnosed as HL and lymphomas that could
not be classified adequately by FNA and FC, and the
rebiopsy rate would be higher. Assuming that FNA is the
less expensive procedure, a sensitivity analysis will demon-
strate the rebiopsy rate that is the break-even point, above
which FNA is no longer favored over excisional biopsy as
the initial strategy. Therefore, realistic estimation of the
rebiopsy rate is essential to conducting a meaningful CEA.
Meda et al15 excluded lymph nodes with metastatic carcinoma
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from their study. A CEA should include these cases to
more accurately reflect the diagnostic efficiency of FNA
cytology for the initial diagnosis of lymphadenopathy.

Interestingly, a review of the literature in this field
failed to turn up a single CEA on this aspect of FNA
cytology. In fact, there is a remarkable dearth of true CEAs
in the field of FNA cytology in general.21,22 Raab21

observed that several published cytology studies deter-
mined the sensitivity and specificity of FNA cytology of
various anatomic sites and then concluded that FNA was
cost-effective without actually measuring the outcomes and
costs of FNA and comparing them with other diagnostic
strategies. Comparisons of FNA cytology with excisional
lymph node biopsy for the diagnosis of lymphoma present
an ideal opportunity for CEAs in anatomic pathology. Such
analyses would provide some quantitative measures of the
practical usefulness of FNA in different practice settings.
CEAs in pathology require that we look beyond the inter-
disciplinary controversies in diagnostic accuracy and
consider the larger perspective of how to optimize quality
care with limited health care resources.

From the University Hospitals of Cleveland and Case Western
Reserve University School of Medicine, Cleveland, OH.
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❚Figure 1❚ Decision tree for fine-needle aspiration (FNA) of lymph node vs excisional biopsy. Clone 1: go to excisional biopsy
(Exc bx). 1 is the arbitrary value assigned to a correct diagnosis (dx), and 0 the arbitrary value assigned to an incorrect diagnosis.
Square indicates choice node; circle, chance node; triangle, terminal node. FC, flow cytometry; HL, Hodgkin lymphoma; NHL,
non-Hodgkin lymphoma; QNS, quantity not sufficient for analysis.
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