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Fine needle aspiration of lymph nodes

I D Buley

Needle aspiration of lymph nodes was used at
the beginning of the 20th century to identify
parasites in sleeping sickness, secondary syphi-
lis, filariasis, and bubonic plague. In 1921,
Guthrie at the Johns Hopkins Hospital de-
scribed systematic diagnosis of lymph node
aspirates using air dried films and Ro-
manowsky staining.' This began the modern
development of this technique and I intend to
summarise its role, now, at the end of the 20th
century.

Role
Fine needle aspiration (FNA) enables rapid,
safe, relatively painless, and inexpensive sam-
pling of lymph nodes. It does not require hos-
pital admission or anaesthesia and does not

Table 1 The role offine needle aspiration oflymph nodes

1 Diagnosis of reactive lymphadenopathy and
recognition of some specific conditions. Follow up
and subsequent biopsy is necessary where a cause for
the change is not apparent and where resolution does
not occur.

2 Diagnosis of metastatic malignancy and indication of
the possible primary site(s).

3 Diagnosis of lymphoid malignancy followed by a
biopsy for confirmation and accurate subtyping unless
the patient is unfit for surgery.

4 In known malignancy, staging and monitoring for
relapse or the effects of treatment. Obtaining material
for research studies.

5 Diagnosis of infectious disease.

Figure I Negative image of numerous mycobacteria on a background of necrosis in a
lymph node aspirate from a patient with AIDS. (High power, Giemsa staining.)

leave a scar. Its role is summarised in table 1.
The advent of HIV infection makes FNA par-
ticularly attractive for surgeons called to take
biopsies of enlarged lymph nodes in HIV posi-
tive patients. Such aspirates pose particular
problems of technique, specimen preparation,
and interpretation, with a differential diagnosis
that includes unusual infective conditions,
reactive changes, Kaposi's sarcoma, and non-
Hodgkin's lymphomas'-' (fig 1).

Technique and preparation
The basic technique of fine needle aspiration is
well described elsewhere.6 A 22 gauge or
smaller needle should be used for the patient's
comfort and to ensure an evenly spread prepa-
ration with good cell visualisation and without
thick, apparently cohesive, tissue fragments
which may be misleading in lymph node
aspirates. The use of the ubiquitous 21 gauge
"green" needle should be discouraged. Non-
aspiration fine needle cytology, where lesions
are probed without an aspirating syringe,
produces good quality but small specimens.
Giemsa staining is particularly valuable in the
assessment oflymphoid cells, facilitating recog-
nition of the variety of cell types in reactive
conditions and lymphomas. Availability of sur-
plus material for microbiological study or
immunocytochemistry is particularly valuable
in lymph node aspirates, increasing the pros-
pect of avoiding unnecessary surgery or further
investigations.
Enthusiasm for use of special techniques

should be tempered by an appreciation of the
reasons for a cytological approach to lymphad-
enopathy and a recognition that such tech-
niques can be applied more reliably to larger
tissue samples where biopsy is necessary.7 The
preparation technique used in my own institu-
tion is summarised in table 2. The use of a
fixative containing transport medium to make
spare material for immunocytochemistry or as
the sole means of producing conventional
stained cytospin preparations may be advanta-
geous where there is a particular infectious
hazard. Such indirect preparations avoid the
aerosolisation of the unfixed specimen where
preparations are made by extrusion from the
needle directly onto the slide.

Reactive conditions
The most common reactive pattern is follicular
hyperplasia (fig 2). Aspirates are cellular,
dispersed, and polymorphic with a full range of
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Table 2 Preparation: lymph node fine needle aspiration material

Two aspirates-Dry and wet fixed smears for Giemsa and Papanicolau staining. Wash the needle and syringe after each aspirate
carefully with transport medium. Consider sending material for culture
Transport medium-4.5% human albumin
Contents of transport tube are centrifuged at 1500 rpm for 5 min. Washed by decanting the supernatant and resuspending in 3 ml
of Tris buffered saline and then 4 drops of cell suspension are cytocentrifuged at 500 rpm for 5 min. A single cytospin preparation
is Giemsa stained and the remaining seven preparations are allowed to dry and then frozen, in foil, back to back at -20°C

reactive cell types. Lymphocytes, centrocytes,
centroblasts, immunoblasts, lymphoplasmacy-
toid cells, plasma cells, occasional neutrophil
and eosinophil polymorphs, histiocytes, and a
few endothelial cells can be discerned. Promi-
nent tingible-body macrophages are scattered
within the smear, providing helpful evidence of
germinal centre sampling. Fragments of cyto-
plasm may be seen in the background. These
"lymphoglandular bodies" are characteristic of
lymphoid cytoplasm, either benign or malig-
nant. Occasional epithelioid histiocytes with

...

Figure 2 The characteristic polymorphic population of lymphoid cells, including a
tingible-body macrophage, seen in follicular hyperplasia. (High power, Giemsa staining.)

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.....

Figure 3 A cervical lymph node aspirate from a male aged 41 years yielding loosely
cohesive malignant cells with prominent nucleoli and delicate cytoplasm. Only after the
suggestion of a germ cell tumour was made was the finding of a painful and slightly
enlarged left testicle made. Subsequent histology confirmed the diagnosis ofseminoma.
(Papanicolau stain, high power.)

characteristic "footprint" shaped nuclei are
seen in follicular hyperplasia but where there
are larger and numerous aggregates of these
cells they raise the possibility of toxoplasmosis.
An aspirate from a paracortical response is also
polymorphic but lacks tingible-body macro-
phages, and large immunoblasts are promi-
nent, particularly in infectious mononucleosis.
Features of follicular hyperplasia or a paracor-
tical response should lead to other investiga-
tions to define the cause. If a cause is not found
and the lymphadenopathy persists, biopsy
should be carried out to avoid a false negative
diagnosis, particularly of lymphocyte predomi-
nant Hodgkin's disease and low grade non-
Hodgkin's lymphomas.

Large groups of histiocytes including multi-
nucleate forms imply a granulomatous condi-
tion; mycobacterial infection should be consid-
ered and is likely if necrosis is also present.
Ziehl Neelsen staining and culture of aspirated
material should be carried out. If the cause
remains unclear a granulomatous FNA should
lead to biopsy in order to diagnose mycobacte-
rial infection, exclude a granulomatous re-
sponse to a malignancy within the node, or
substantiate a diagnosis of sarcoidosis.

Biopsy of persistent reactive lymphadenopa-
thy where the cause has not been defined after
needle aspiration and other investigations will
allow the diagnosis of rarer lymph node
pathologies such as sinus histiocytosis with
massive lymphadenopathy,5 histiocytic necro-
tising lymphadenitis,9 cat scratch disease,'0 and
Kimura's disease." The cytology of these
lesions may be distinctive but since they are
uncommonly seen they may not be so easily
diagnosed on a prospective basis.

Metastases
Metastatic malignancy is now actively man-
aged and it is important to identify the
hormone, chemotherapy, and radiotherapy
responsive tumours. This necessitates cytologi-
cal expertise, good clinical information, and
the recognition of the value of biopsy in
difficult cases. FNA is valuable in the initial
diagnosis oflymph nodes containing metastatic
malignancy. In known malignancy it is useful
for staging and in monitoring for relapse or the
effects of treatment. Overall, the sensitivity and
specificity for the diagnosis of metastatic
malignancy should be of the order of 98%.12 13
The first consideration is whether the

aspirate is genuinely from a lymph node, as
there is a risk of misdiagnosis particularly in
aspirates from the neck. The problem of distin-
guishing degenerative atypia in a branchial cyst
aspirate from a necrotic well differentiated
squamous carcinoma metastasis in the neck is
well known. In a genuine lymph node aspirate,
extrinsic cells also need not necessarily indicate
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Figure 4 Spindle cells in "lymph node" aspirates. (A) Neurilemoma (Giemsa stain, high power). (B) Palisaded myofibroblastoma showing ill defined
spindle cells clustered around fibrillary materiaL. With this stain the perinuclear accumulations of actin are indistinct (Giemsa stain, high power). (C)
Malignant melanoma characterised by brown pigment in both malignant cells and accompanying melanophages (Papanicolau stain, high power). (D)
Metastatic medullary carcinoma of the thyroid characterised by a polymorphic appearance elsewhere,fragments of amyloid,focal red granularity in the
cytoplasm, and immunocytochemical positivity for calcitonin (Giemsa stain, high power).

malignancy. They may be benign cells arising
from adjacent tissues, benign epithelial inclu-
sions particularly in axillary or parotid lymph
nodes, or even benign melanocytic inclusions.
Where there is genuine malignancy, broad

categorisation into subtype is generally
straightforward using conventional cytological
criteria. This facilitates a directed approach to
the subsequent investigation of the primary
site. The possibility of a metastatic germ cell
tumour must always be considered as this is a
poorly differentiated neoplasm which is usually
responsive to chemotherapy and radiotherapy
(fig 3). Immunocytochemistry may enable
refinement of subtyping, particularly in ana-
plastic malignancy. Care must be taken with
immunocytochemistry on cytological material
as this is subject to diagnostic pitfalls which
centre on the lack of adequate cytological con-
trol material in most laboratories.7
The diagnosis of metastatic melanoma may

pose particular problems since the cytological
appearances in melanoma are very variable.
Melanin pigment is seen in less than two thirds
of cases'4 with the carcinoma-like, spindle cell,
and lymphoma-like variants predominantly
being amelanotic in cytological material. Other

variants include undifferentiated, myxoid, and
clear cell forms.
A spindle cell proliferation in an aspirate

which purports to be from a lymph node poses
an interesting cytological differential diagnosis
(fig 4). The lump may be mimicking a lymph
node clinically and this is commonly the case
with neurilemomas. The significance of the
characteristically painful aspirate may elude
the aspirator. The spindle cells have long
narrow nuclei, typically with pointed ends.
Nuclear palisading and undulation may be
seen, and background myxoid material may be
present. A genuine lymph node aspirate may
give a similar appearance when a palisaded
myofibroblastoma is aspirated.'" Kaposi's sar-
coma should be considered in the appropriate
clinical context. In more frankly malignant
aspirates, particularly in neck nodes, a spindle
cell squamous carcinoma is likely. Spindle cell
melanoma and metastatic medullary carci-
noma of the thyroid should also be considered
before contemplating the possibility of meta-
static sarcoma, which very rarely first presents
with a lymph node metastasis. An unusual
possibility is a follicular dendritic cell sarcoma'6
but diagnosis is likely to be retrospective unless
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Figure 5 The characteristic relative monomorphism of a high grade non-Hodgkin
lymphoma. This lymphoblastic lymphoma shows medium sized cells with numerous
(High power, Giemsa staining.)

ample material is available for immur
chemistry.

Lymphomas
Primary diagnosis of lymphomas by
allows immediate planning of staging inv
tions and biopsy. In my opinion, wi
present state of knowledge, biopsy at firs
nosis is always desirable. While the accu
FNA with supporting immunocytochem
sufficient, in experienced hands, to defir
rent treatments, the diagnosis of lym]
begins a treatment and follow up progi
which may last the patient's lifetime
opportunity to obtain tissue at the outsei
disease should not be missed. It enables
mation of the diagnosis, accurate subi
and preservation of archival material,
may be of use if there are further advar
treatment. On occasion an acute clinica]
tion may necessitate treatment based on
needle aspirate diagnosis alone. This te
occur in the context of guided needle ,

tion before emergency radiotherapy fo
caval obstruction by mediastinal disea
spinal cord compression in vei
lymphoma, or in very ill patients with
spread lymphoma. FNA alone is an acce
means of diagnosing recurrent lymphon
in assessing whether high grade transforr
has occurred.
The problems that may limit the accui

cytological lymphoma diagnosis incluc
loss of architecture common to most cy
cal specimens and a confusing mixti
malignant and reactive elements. This n
seen in partial lymph node involvement
intrinsic to some lymphomas such as:
kin's disease, T-cell-rich B cell lymphom
in some T cell lymphomas including Ler
lymphoma. Lymphomas may be diffic

diagnose histologically and this is mirrored
cytologically. Ancillary techniques, including
immunocytochemistry, quantitative immu-
nophenotyping using flow cytometry, and
molecular techniques to determine clonality
and cell lineage, all enhance accuracy of
diagnosis in the minority of cases which are
difficult morphologically. The problem of
defining a diagnostic ratio of K to X light chain
staining in the relevant cell population in a
lymphoid aspirate is especially facilitated by
quantitative immunophenotyping techniques.'7

Hodgkin's disease is generally easy to
diagnose, relying on the recognition of charac-
teristic Hodgkin's and Reed-Sternberg cells on
the appropriate reactive background. The
diagnosis of lymphocyte predominant Hodg-
kin's disease with its paucity of abnormal cells
is more difficult and may give rise to a false
negative diagnosis. The distinction between
high grade non-Hodgkin's lymphoma and the
aggressive end of the spectrum of Hodgkin's
disease may be made mainly on the basis of
immunocytochemistry. This might be difficult
to achieve on limited cytological material

I'S alone. In spite of these areas of difficulty, accu-
mitoses. racy of FNA diagnosis of Hodgkin's disease

can be greater than 90%.18
iocyto- High grade non-Hodgkin's lymphomas give

rise to frankly malignant lymphoid cells which
lack the polymorphism of a reactive population
(fig 5). The diagnosis of CD30 positive Ki-l
lymphomas may also be heavily reliant on

estNA immunocytochemistry in order to distinguish
iestiga- this tumour from other anaplastic

3th .the malignancies.'9 The diagnosis of low grade
f

diag- non-Hodgkin's lymphoma also relies on recog-
racy of nition of a monotonous or restricted popula-
listry is tion of lymphoid cells and is enhanced in B cell
ne cur- non-Hodgkin's lymphomas by the ability to
phoma demonstrate light chain restriction. Low grade
ramme T cell non-Hodgkin's lymphomas are relatively
The uncommon and may be difficult to distinguish

t of the from an unusual paracortical reaction. None-
confir- theless the cytological findings are sufficiently
typing, atypical to precipitate a request for biopsy.which The level of accuracy which can be expected
Ices in with experience and the use of ancillarysitua- techniques is exemplified by one study which
adfne accurately distinguished reactive lymphoidnds to hyperplasia from malignant lymphoma in 97%aspira- of cases.20 An antibody panel which includes a

tr vena T and B cell marker, K and k light chain stain-
rtebral ing, and antibodies against CD15, CD30, and
widbralepithelial membrane antigen is adequate to
wlde- facilitate safe practice. Clearly further

immunostaining, for example ALK in anaplas-na and tic large cell lymphoma, and other techniquesnation including gene rearrangement studies are
f feasible on cytological material but may be

dacy o more appropriately carried out on the subse-
tologi- quent biopsy specimen.
ure of
nay be The cooperation of Professor K Gatter and my other clinical
and is colleagues in the Oxford Lymphoma Group enables the

effective use of lymph node fine needle aspiration.Hodg-
La, and
inert's I Grunz EH, Spriggs AI. History of clinical cytology: a selectionof documents, 2nd ed. Darmstadt: G-I-T-Verlag Ernst
ult to Giebeler, 1983:149.
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