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Key Messages

Isolated bone marrow involvement of indolent lymphomas
should also be considered as differential diagnosis, if clini-
cally correlated, when F-18 FDG PET/CT scan shows isolated
diffuse bone marrow uptake.

In case of diffuse F-18 FDG uptake in bone marrow,
heterogeneity in uptake pattern of F-18 FDG may assist in
predicting lymphomatous involvement.

Introduction

Marginal zone lymphoma (MZL) is a low grade, third most
common subtype of non-Hodgkin’s lymphoma (NHL), and
includes three entities: splenic MZL (SMZL), nodal MZL

(NMZL), and extra-nodal MZL (EMZL) of mucosa-associ-
ated lymphoid tissue (MALT). The MALT type is more
frequent among these subtypes. Bone marrow involve-
ment occurs in 90% SMZL, 54% NMZL, and 22% EMZL.1

However, isolated bone marrow involvement of MZL
without lymph nodal and other extra-nodal involvement
is very rare. We herein present a case of MZL with
isolated bone marrow involvement, where fluorine-18-
labeled fluorodeoxyglucose positron emission tomogra-
phy with computed tomography (F-18 FDG PET/CT)
helped in diagnosis when conventional imaging modali-
ties were unremarkable. Such atypical presentation
should be recognized for early diagnosis and adequate
therapeutic strategies.
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Abstract Non-Hodgkin’s lymphoma (NHL) with secondary bonemarrow involvement is relatively
common. However, isolated involvement of bonemarrow inmarginal zone type of NHL
is atypical and rare. Here, we describe a patient of atypical marginal zone lymphoma
with isolated bone marrow involvement who presented with weight loss and bicyto-
penia, where F-18 FDG PET/CT (fluorine-18-labeled fluorodeoxyglucose positron
emission tomography with computed tomography) imaging played a pivotal role in
establishing the diagnosis when conventional imaging modalities were unremarkable.
The patient was successfully treated with systemic chemotherapy (rituximab, cyclo-
phosphamide, prednisolone) and achieved complete remission, as demonstrated by a
follow-up F-18 FDG PET/CT scan.
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Case History

An 85-year-old male patient presented with complaints of
weight loss of 7 kgs in 6months. Routineblood investigations
showed bicytopenia: WBC 5.65 K/uL, RBC 3.27M/uL, platelet
63.0 K/uL, hemoglobin 8.6 g/dL, LDH 155.0 U/L (normal
range: 0–248). Rest of the biochemical investigations, ultra-
sonography abdomen, and CT of thorax and abdomen were
unremarkable. Since clinical history and biochemical and
radiological tests did not yield any clue on possible underly-
ing pathology, the patient was referred for F-18 FDG PET/CT
imaging, to rule out occult malignancy/infection, which
showed increased diffuse abnormal F-18 FDG uptake with
subtle heterogeneity in the entire visualized skeleton (SUV
Max 3.44) with no obvious CT-detected abnormality in the
visualized bones (►Figs. 1–4).

No significant FDG avid lymphadenopathy, splenic in-
volvement, or any other extra-nodal sites of involvement
were seen. A possibility of lymphoma with a differential
diagnosis of multiple myeloma was entertained. The
patient underwent posterior iliac crest bone marrow
biopsy (►Figs. 5–8), which showed hypercellular
marrow with 65% atypical lymphoid cells, predominantly
positive for CD20 and negative for CD34, terminal deoxynu-
cleotidyl transferase, and myeloperoxidase with scattered
CD3-positive lymphocytes in the background. Flow cyto-
metric immunophenotyping showed a population of
CD19-positive B lymphocytes which expressed bright
CD20, FMC7, and negative CD23. CD200, CD5, CD10, CD43,
CD38, and lambda light chain were negative. Markers for
hairy cell leukemia were negative. Chromosome analysis
revealed an abnormal male chromosome complement
with loss of Y chromosome as the sole anomaly in 60%
of cells examined. Based on these results, the patient
was diagnosed to have MZL with isolated bone marrow

involvement. He was treated with six cycles of rituximab,
cyclophosphamide, and prednisolone. Patient’s clinical con-
dition improved and he attained good biochemical response.
End-of-treatment F-18 FDG PET/CT showed complete meta-
bolic response.

Discussion

Bone marrow involvement is detected in approximately 5 to
14% of Hodgkin’s lymphoma (HL) and 25 to 40% of high-grade
NHL. However, isolated bone marrow involvement of indo-
lent NHL is not common. We have described a case of MZL
with isolated bone marrow involvement where F-18 FDG
PET/CT was fundamental in diagnosing and assessing the
treatment response.

Although the role of F-18 FDG PET/CT in staging and
response assessment of HL and aggressive NHL is well
established, it is of little clinical utility in the evaluation of
indolent lymphoma like MZL. Considering the low F-18 FDG
avidity of these indolent lymphomas, the Lugano classifica-
tion has not supported the use of F-18 FDG PET scan for
staging of MZL. CT has been considered as the whole-body
imaging of choice for staging and response assessment in this
indolent lymphoma subtype.2 However, multiple studies
have shown the utility of F-18 FDG PET/CT in MZL with a
superior detection rate over conventional imaging.3–6 De-
spite the wide variability of F-18 FDG uptake in MZL, the
overall F-18 FDG PET sensitivity was quite high with the
pooled estimate value of detection rate being 71%
(95% confidence interval: 61–80%), a similar trend to that
registered in aggressive NHL.7 Based on these studies, the
classification of MZL under FDG nonavid lymphomas could
be now reconsidered. The recent European Society for Medi-
cal Oncology guidelines have even proposed to consider F-18
FDG PET scanning in MALT lymphomas when localized

Fig. 1 Maximum intensity projection (MIP) images of F-18 FDG PET: pretherapy PET image (left) shows increased diffuse abnormal F-18 FDG
uptake with heterogeneity in bone marrow of axial and proximal appendicular skeleton; more heterogeneity noted along the proximal
appendicular skeleton. Posttherapy PET image (right) shows complete resolution of previously seen F-18 FDG uptake in bone marrow. Note: The
intense F-18 FDG uptake seen in bowel in pre- and posttherapy MIP images is physiological F-18 FDG uptake, with no CT-detected abnormalities.
CT, computed tomography.
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treatment is planned, as well as in the case of suspicious
transformation to high-grade histology to target lymph node
for biopsy.8

Our case of atypical MZL with isolated diffuse bone
marrow involvement showed fair F-18 FDG uptake,

Fig. 2 CT, PET/CT fusion, and PET images respectively (first row:
posttherapy images; second row: pretherapy images) in the axial
section, showing diffuse F-18 FDG uptake with heterogeneity and no
CT-detected lesions in pretherapy images and complete resolution of
the uptake in posttherapy images. CT, computed tomography; PET,
positron emission tomography.

Fig. 3 CT, PET/CT fusion, and PET images respectively (first row:
posttherapy images; second row: pretherapy images) in the coronal
section, showing diffuse F-18 FDG uptake with heterogeneity and no
CT-detected lesions in pretherapy images and complete resolution of
the uptake in posttherapy images. CT, computed tomography; PET,
positron emission tomography.

Fig. 4 CT, PET/CT fusion, and PET images respectively (first row:
posttherapy images; second row: pretherapy images) in the sagittal
section, showing diffuse F-18 FDG uptake with heterogeneity and no
CT-detected lesions in pretherapy images and complete resolution of
the uptake in posttherapy images. CT, computed tomography; PET,
positron emission tomography.

Fig. 5 Bone marrow aspirate showing hypercellular marrow with 65%
atypical lymphoid cells (May–Giemsa staining; �100).
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concurring with the above-mentioned data. The disease
involvement in our case was not detected by the current
recommended imaging modality of choice for MZL, i.e., CT
thorax and abdomen. Thus, this case shows the utility of F-18
FDG PET/CT in MZL and its superiority over the morphologi-
cal imaging in atypical presentation.

F-18 FDG PET/CT is being frequently used in detecting the
lymphomatous bone marrow involvement. Focal F-18 FDG
uptake inHL and aggressiveNHL is sensitive for bonemarrow
involvement and may even obviate the need for biopsy.9

However, diffuse F-18 FDG uptake is the controversial area
where multiple studies have shown positive and negative
bone marrow biopsy results.10 Heterogeneity in F-18 FDG
uptake pattern in these scenariosmay assist in predicting the
bonemarrow involvement, like in our case, which also shows
the role of F-18 FDG PET/CT in assessing response to therapy
in atypical MZL.

In conclusion, we report a unique case of atypical MZL
with isolated bonemarrow involvement, successfully treated
with systemic chemotherapy, in which F-18 FDG PET/CT
played a pivotal role in diagnosis as well as response assess-
ment. In cases with isolated diffuse F-18 FDG bone marrow
uptake with heterogeneity, MZL may be included in one of
the differential diagnoses, and it is important to establish the
diagnosis quickly and initiate systemic chemotherapy.
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