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Fine-Needle Aspiration Cytology of the Nodal Marginal Zone Lymphoma
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Background: Nodal marginal zone lymphoma (NMZL) is a rare B-cell neoplasm consisting of het-
erogeneous cellular components and residual B-cell follicles. Because of such histological fea-
tures, it is difficult to diagnose NMZL by fine needle aspiration (FNA) cytology. We reviewed FNA
cytology of NMZL to identify a cytological clue to avoid misdiagnosing NMZL. Methods: Histo-
logical, cytological, and clinical findings of seven cases of NMZL were reviewed. Results: Most
cases showed nodular aggregates of lymphohistiocytes derived from the germinal center irre-
spective of histological pattern. The cellular components were heterogeneous and composed of
mature small lymphocytes, intermediate and large lymphocytes, immunoblasts, tingible body
macrophages, and follicular dendritic cells. Intermediate-sized neoplastic cells with a pale nucle-
us were observed but difficult to identify because of admixed non-neoplastic cells, which out-
numbered neoplastic cells. Except for one case with a high proportion of intermediate-sized cells,
the other six cases were initially diagnosed as reactive hyperplasia. A flow cytometric analysis
was performed in two cases and failed to demonstrate a monoclonal B-cell population. Conclu-
sions: The FNA showing a reactive hyperplasia-like smear pattern should be carefully observed
by experienced cytopathologists to identify intermediate-sized neoplastic cells. Clinical informa-
tion including the size of the lymph nodes is important to avoid a misdiagnosis.
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Fine needle aspiration (FNA) cytology is a simple and useful
tool to screen malignant lymphoma involving the lymph node;
however, it may give rise to false negative or false positive re-
sults particularly in low grade lymphoma."” Additional studies
including flow cytometric immunophenotypic analysis and
gene rearrangement studies may be useful to improve the diag-
nostic accuracy of FNA cytology.>” However, such adjunct stud-
ies result in increased medical costs, so they are usually not per-
formed for a routine FNA diagnosis of the lymph nodes. Cut-
rently, immunophenotypic and genetic studies have become
more important for diagnosing malignant lymphoma; there-
fore, an FNA diagnosis depending only on the cytological find-
ings is limited in diagnostic accuracy for low grade lymphomas
such as nodal marginal zone lymphoma (NMZL). Histological
findings and cellular components of NMZL are heterogeneous.
The pattern of neoplastic infiltrates is diffuse, nodular, perifol-
licular, or interfollicular, and commonly shows residual hyper-
plastic or colonized follicles. In addition to the heterogeneous
histological architecture, the tumors consist of mixtures of small
to medium-sized cells with variable numbers of large lympho-
cytes and plasma cells.® In this study, we analyzed the cytologi-
cal findings of NMZL and correlated them with histological ar-
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chitecture to identify a diagnostic clue to avoid a misdiagnosis.

MATERIALS AND METHODS

Inclusion criteria for the cases were NMZLs with a primary
presentation in lymph nodes without extranodal or splenic in-
volvement. Eighteen cases were diagnosed at our institution
between 2001 and 2010. ENA cytology was performed in nine
patients prior to biopsy, among which seven cases with fair qual-
ity cytology samples were enrolled in the study. The FNA cy-
tology diagnosis of six cases was reactive hyperplasia and one
case was suspicious of malignant lymphoma. A flow cytometric
study was performed for two cases at the time of aspiration. Im-
munohistochemical studies for CD20 (Novocastra, Newcastle,
UK), CD3 (Dako, Glostrup, Denmark), CD10 (Novocastra),
BCL6 (Novocastra), and Ki-67 (Dako) were performed for all
seven biopsy samples, and an IgH gene rearrangement study
was conducted for seven biopsy samples. Retrieved histological
and cytological materials were reviewed. The histological biop-
sy patterns were divided into a diffuse pattern, a follicular/nod-
ular pattern, a perifollicular pattern, and a interfollicular pat-
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tern according to Salama e a/.” FNA cytology was analyzed for
smear pattern (follicular/nodular pattern or diffuse pattern), fol-
licular components (tingible body macrophages and follicular
dendritic cells) and cellular components (% of small cells, inter-
mediate-sized cells, large cells, and plasma cells). Cellular com-
ponents were counted in up to 500 cells under a 400X magni-
fication field. Clinical information including age, gender, biopsy
site, symptoms, size of lymph node, stage, treatment, and re-
lapse were obtained from the medical records.

RESULTS

Patient clinical information is summarized in Table 1. Ages
ranged from 16 to 47 years with a median of 34 years. The pa-
tients presented with lymphadenopathy without systemic symp-
toms and one patient had multiple lymphadenopathy in the
neck and abdomen. After FNA, a computed tomography scan
of the head and neck region was performed in all cases. The size
of the biopsied lymph nodes ranged from 1 to 2.3 ¢cm. Four pa-
tients underwent chemotherapy or radiotherapy. Only one pa-
tient (case 1) relapsed from the disease at 1 and 6 years after ini-

tial treatment.

Table 1. Clinical data of seven nodal marginal zone lymphoma cases
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Histological pattern

As described previously, the diffuse pattern was characterized
by sheets of small to medium-sized neoplastic cells with no re-
sidual follicular structure (Fig. 1A). The nodular/follicular pat-
tern was noted in three cases and characterized by well-formed
nodules that were replaced by small neoplastic cells without a
visible normal germinal center (Fig. 1B). The interfollicular pat-
tern was characterized by a widened interfollicular zone con-
taining heterogeneous intermediate and large lymphocytes and
plasma cells and retained secondary follicles (Fig. 1C). Tumor
cells were limited to the interfollicular area. A perifollicular pat-
tern was noted in three cases and characterized by annular dis-
tribution of the neoplastic cells around normal secondary folli-
cles (Fig. 1D). In four cases, a mixed pattern, consisting of more
than one pattern, was observed in the same lymph node.

Cytological findings

Except case 1, the FNA of all cases (cases 2-7) revealed nodu-
lar lymphohistiocytic aggregates in a background of a diffuse
lymphocytic smear (Fig. 2A). Many tingible body macrophages
and follicular dendritic cells derived from residual germinal
centers were associated with the nodular aggregates. Admixed

Case Age (yr)/Sex Symptom and sign LN size cm)  Flow cytometry IgH Stage Treatment Relapse
1 21/F Multiple neck mass 1.3 ND MC A CT Yes
2 34/M Submental mass 1.8 ND MC IA RT No
3 47/M Neck mass 1.6 ND MC IA ND No
4 16/M Submental mass 1.8 ND MC IA ND No
5 39/M Infraauricular mass 1.0 ND MC IA RT No
6 45/M Neck mass 1.6 NC MC IA CT,RT No
7 34/M Submental mass 2.3 NC MC IA ND No

LN, lymph node; IgH, immunoglobulin heavy chain gene rearrangement; F, female; ND, not done; MC, monoclonal; CT, chemotherapy; M, male; RT, radio-

therapy; NC, not conclusive for monoclonality by flow cytometry.

Table 2. Cytological characteristics and histological patterns of seven nodal marginal zone lymphoma cases

Biopsy FNA cytology
Case Biopsy pattern FNApattem ~ Smalintermediate/Large celf TBM/FDC Initial Dx Review Dx
Plasma cell
1 D+IF D 30/10/50/10 -/- Lymphoma Lymphoma
2 PF F 40/10/50/0 4/ +++ RH Suspicious
3 IF F 30/50/20/0 4/ +++ RH Suspicious
4 IF D/F 85/10/5/0 4+ RH RH
5 F+D F 50/20/30/0 +4/++ RH RH
6 F+PF F 40/40/20/0 +4/++ RH RH
7 F+PF F 40/0/60/0 4/ +++ RH Suspicious

FNA, fine needle aspiration; TBM, tingible body macrophage; FDC, follicular dendritic cell; Dx, diagnosis; D, diffuse; IF, interfollicular; PF, perifollicular; F, follicu-

lar/nodular; RH, reactive hyperplasia.



408

©

Seung Kyu Choi - Ji Eun Kwon - Young-Hyeh Ko

®

Fig. 1. Histological patterns of nodal marginal zone B-cell ymphoma show the diffuse pattern (A, case 1), the nodular pattern (B, case 7), the

interfollicular pattern (C, case 4), and the perifollicular pattern (D, case 2).

with these cells, heterogeneous lymphoid cells of small lym-
phocytes, intermediate-sized lymphocytes and large lympho-
cytes were smeared in various proportions (Fig. 2B). Intermedi-
ate cells were two or three times larger than small lymphocytes
with round nuclei, open chromatin, and moderate cytoplasm.
Large cells had a round nucleus, open chromatin, and abundant
cytoplasm. Because the cellular infiltrates were heterogeneous
and admixed with normal germinal center cells, the FNA smear
appeared to be reactive hyperplasia. In particular, when the small

cells outnumbered the intermediate and large cells, it was im-
possible to make a diagnosis of malignant lymphoma. However,
in cases 2, 3, and 7 intermediate and large cells were more fre-
quent, accounting for more than 50% of the lymphoid elements,
and the smears looked more monotonous (Fig. 2C). These cases
were previously diagnosed as reactive hyperplasia, but on retro-
spective review of the FNA, an abnormal increase in the num-
ber of intermediate and large lymphoid cells was recognized
and classified as “suspicious.” The case showing a diffuse histo-
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Fig. 2. (A) The majority of cases show nodular lymphohistiocytic aggregates in a background of a diffuse lymphocytic smear. (B) Heteroge-
neous lymphoid cells of small lymphocytes, intermediate-sized lymphocytes, and large lymphocytes smeared in various proportions. Tingible
body macrophages and follicular dendritic cells derived from residual germinal centers are seen. The overall pattern simulates reactive hyper-
plasia. (C) Careful observation reveals many intermediate-sized lymphocytes with open chromatin and a round nuclear contour (arrows). (D)
Large lymphocytes are predominant in case 1. This case shows a diffuse histological pattern on biopsy. Based on the biopsy, an FNA smear

shows no nodular aggregates or tingible body macrophages.

logical pattern in the biopsy (case 1) had no nodular aggregates
on the FNA smear and exhibited no tingible body macrophages
or follicular dendritic cells (Fig. 2D). In case 1, intermediate and
large cells outnumbered small cells, which led to a correct diag-
nosis at the initial examination (Table 2).

Flow cytometric analysis

Two cases (cases 6 and 7) were subjected to flow cytometry.
Monoclonal antibodies for CD19, CD3, CD4, CDS, and the
kappa and lambda light chain were applied. The CD45-positive
population was gated, and the ratio between kappa-light chain
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positive cells and lambda-light chain positive cells was calculat-
ed. Among the CD20-positive lymphocytes, the kappa to lamb-
da ratios were 0.96 and 1.04, respectively, and no monoclonal
population was identified.

DISCUSSION

NMZL is an uncommon type of malignant lymphoma and
accounts for 1.5-1.8% of all malignant lymphomas." Clinically,
the majority of patients present with a low clinical stage at di-
agnosis (59% patients with clinical stage I-II)."" In our series,
all patients except one presented with lymphadenopathy local-
ized to the neck area.

NMZL reveals similar histological changes to those of an ex-
tranodal marginal zone lymphoma (EMZL) or splenic marginal
zone lymphoma."” Tumors consist of medium-sized monocyt-
oid cells, small centrocyte-like cells, plasma cells, transformed
large B-cells, and small lymphocytes that are admixed in vari-
ous proportions. Tumor cells encircle reactive follicles and grad-
ually expand to the interfollicular area, perisinusoidal area, and
intrafollicular zone, eventually diffusely effacing the entire lymph
node architecture.'? Therefore, cases, except those with diffusely
infiltrated lymph nodes, retain the residual germinal center.
Even cases showing completely colonized follicles in neoplastic
cells retain the follicular dendritic cell meshwork that is identi-
fied by CD21 immunohistochemistry.” Such a follicular den-
dritic cell meshwork can disappear in cases showing a diffuse
pattern. In consideration of such architecture, it is understand-
able that nodular lymphohistiocytic aggregates consisting of
follicular dendritic cells, tingible body macrophages, centro-
cytes, and centroblasts are frequently present in a FNA smear,
and that the smear pattern may be similar to that of follicular
hyperplasia, follicular lymphoma, or other lymphomatous le-
sion involving lymphoid follicles. Reactive follicular hyperpla-
sia is the most important differential diagnosis. Six of seven cas-
es in our study were misdiagnosed as reactive hyperplasia at the
initial assessment. Reports on cytological analyses of NMZL are
rare, and EMZL and NMZL are usually analyzed together.*"
Matsushima e a/." reported FNA results of five EMZL cases
and four NMZL cases. In all four nodal cases, the initial cyto-
logical diagnosis was reactive lymphadenitis. The cytological
specimens showed polymorphous proliferation comprising a
predominant population of intermediate-sized lymphoid cells
with centrocyte-like or monocytoid features, transformed cells,
and variable numbers of plasma cells. These findings, while high-
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ly suggestive of mucosa-associated lymphoid tissue lymphoma,
may be more difficult to distinguish from reactive conditions in
lymph nodes. In one study from Korea, the diagnostic accuracy
for EMZL and NMZL was 50%, which was lower than other
types of malignant lymphoma.” These results support the limi-
tation of FNA for a diagnosis of NMZL.

Flow cytometric analyses are a useful adjunct to improve the
diagnostic accuracy of FNA. However, even with flow cytome-
try, only 7/15 (47%) marginal zone lymphomas in the series of
Dong e al.’ were initially recognized as neoplastic, with a dis-
tinct monotypic population. Six additional cases had a small
monotypic population or a slight light-chain excess, which was
not diagnostic of malignancy, and they lacked sufficient cyto-
logical atypia to be recognized as malignant on morphological
grounds alone.’ In other studies, flow cytometry successfully
demonstrated the monoclonal B-cell population in 50% of EM-
ZL cases.*"> Such lower accuracy of flow cytometry seems to
be due to the heterogeneous cellular components of NMZL in-
cluding relatively low numbers of neoplastic cells in the sam-
ples analyzed and a lack of immunohistochemical markers spe-
cific for NMZL. In our series, lymph node size ranged from 1 to
2.3 cm. Considering that the diameter of a normal lymph node
is usually less than 1 cm, lymph nodes larger than 1 cm should
be carefully examined even though the smear mimics reactive
lymphadenitis. Clinical information is important to improve
the diagnostic accuracy of FNA. A multiple lymphadenopathy
and B symptoms would be valuable information; however, the
majority of patients with NMZL present as stage I without sys-
temic symptoms.

Taken together, a diagnosis of NMZL using FNA cytology
remains a difficult issue. Identifying intermediate-sized neo-
plastic cells associated with lymphohistiocytic nodules in an en-
larged (> 1 cm) lymph node may be the key leading to an accu-
rate diagnosis and require an experienced cytopathologist. De-
spite such difficulties, FNA is useful as a simple test for initial
screening, follow-up after chemotherapy, or a staging work-up;
ancillary diagnostic tests such as gene rearrangement studies
can reduce false negative results. Clinicians should be aware of
the limitations of FNA in a diagnosis of NMZL and provide
precise information to the cytopathologist.
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