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Introduction

Primary lymphoma of the liver is a rare entity characterized
by isolated liver involvement and no involvement of any
other sites until at least 6 months after diagnosis. It is
important to recognize the entity as there are several unique
management issues involving diagnosis, staging, treatment,
and response assessment. We hereby discuss a case of an
elderly lady with primary hepatic lymphoma (PHL) and role
of Fluorodeoxyglucose positron emission tomography-com-
puted tomography (FDG PET-CT) in its clinical management.

Case Summary

An 82-year-old lady presented with complaints of fatigue,
fever, and shortness of breath. She had the following comor-
bidities: type 2 diabetes, hypertension, hypothyroidism, and
interstitial lung disease. On clinical examination, positive
findings were presence of crepitations in bilateral basal lung
fields and liver palpable 3 cm below the right costal margin
with a span of 18 cm. Performance status as per Eastern
CooperativeOncologyGroup scorewas 3. Blood investigation
reports were as follows: hemoglobin, 10.4 g/dL (normal
range: 12–16 g/dL); total leukocyte counts, 8,700/mm3 (nor-

mal range: 3,500–10,000/mm3); differential leucocyte count—
neutrophils, 64%/lymphocytes, 28%/monocytes, 8%; platelet
counts, 1,96,000/mm3 (normal range: 1,50,000–4,50,000/m3);
peripheral blood film was unremarkable. Erythrocyte sedi-
mentation rate was 18mm per hour. Renal function and liver
function tests were within normal limits. Human immunode-
ficiency virus (HIV), hepatitis B surface antigen, and anti-
hepatitis C virus were negative during the lab examination.
Ultrasonography of the abdomen showed presence of hepato-
megaly with multiple round to oval variably sized hypodense
lesions in both lobes of liver; largest lesion was measuring
6�5.2 cm in the left lobe. Ultrasound-guided biopsywas done
fromthe liver lesion that showeddiffuse infiltrationwith large,
atypical cells with basophilic cytoplasm, round nuclei, vesicu-
lar chromatin, andprominentnucleoliwithmitoticfigures and
karyorrhexis. On immunohistochemistry, these large cells
showed CD20 positivity, along with BCL6 andMUM-1 positiv-
ity andnegative for CD10.MIB-1 labelling indexwas 75 to 80%.
These findings were suggestive of diffuse large B cell lympho-
ma, germinal center subtype. For staging purpose, whole body
18F-FDG PET-CT was done. Contrast-enhanced CT and fused
PET-CT images (►Fig. 1A,B) reveal FDG avid multiple
heterogeneously enhancing discrete and coalescing soft tissue
density hypodense lesions in both lobes of the enlarged liver
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Abstract The common differential diagnoses for multiple space-occupying hepatic lesions (SOL)
are metastases, multifocal hepatocellular carcinoma, and abscess. Primary hepatic
lymphomas are rare entities that present many challenges with regard to their
management. Fluorodeoxyglucose positron emission tomography-computed tomog-
raphy is extensively used for the staging and response assessment of lymphomas but it
can be challenging and difficult to interpret in cases with isolated liver involvement. We
hereby present the case of an 82-year-old lady who presented with multiple liver SOL.
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parenchyma. These lesions were markedly hypermetabolic,
with maximum standardized uptake value (SUVmax) values
ranging from 11.2 to 19.3. No other FDG-avid lesions were
detected elsewhere, and marrow uptake was normal. The
patient was treated with the following chemoimmunotherapy:
rituximab, 375mg/m2 with cyclophosphamide, 400mg/m2;
vincristine 1mg; and oral prednisolone 60mg for 5 days; cycle
durationwas 21 days. After two cycles, etoposide was added to
this regimen at 50mg on day 1 and 100mg on days 2 and 3.
Patient tolerated chemotherapy well and response assessment
by interimwhole-body PET-CTwas done after four cycles. PET-
CT (►Fig. 1C,D) showed low-grade to non-FDG-avid nonen-
hancing hypodense lesions in theboth lobe of liver parenchyma
(largest in left lobe of liver SUVmax 2.6 vs. 19.3;� 1.8�4.9 cm
vs. 6.3�13.5 cm) and in compared to previous baseline PET-CT
scan, significant decrease in FDG avidity and size of the liver
lesion was noted. Additionally, there were some incidental
findings in form of mild-to-moderate FDG avid mediastinal
and right supraclavicular lymphnodes,whichwere reactive and
provenbyfineneedleaspirationfromthesupraclavicular lymph
node so estimated Deauville score was more likely 2 than 3.
Further, threecyclesof therapyweregivenandendof treatment
PET-CT (►Fig. 1E,F) showed non-FDG avid tiny ill-defined
hypodensities in the segment IV, VI, and II of the liver paren-
chyma and compared to I PET-CTscan resolution of FDG uptake
and decreased in size of lesions was noted and Deauville score
was more likely 1. The comparative analysis of all three
PET-CT scans is shown in ►Figs. 1 and 2. The patient was

followed up clinically every month for 6 months and remained
asymptomatic.

Discussion

PHLs are exceedingly rare entities and are defined by isolated
liver involvement and no involvement of lymph nodes,
spleen, bone marrow, or other tissues until at least 6 months
after diagnosis.1 They are frequently seen in the setting of
chronic viral infections like hepatitis B, hepatitis C, and HIV
or long-standing immunosuppression.2 The most common
histologic subtype seen in PHLs is a diffuse large B cell
lymphoma. Infrequent subtypes are Burkitt lymphoma,
T-cell lymphoma, or Hodgkin lymphoma. The patterns of
involvementmaybe either solitary lesion,multifocal disease,
or diffuse involvement.3–5 18F-FDG PET-CT is an established
imaging modality to investigate the disease extent in diffuse
large B cell lymphoma and it is also helpful in response
assessment with the help of Deauville scoring. There are only
few case reports in the published literature that showed
utility of 18F-FDG PET-CT in staging and response assessment
in isolated PHL.6,7 This is in contrast with theknownutility of
18F-FDG PET-CT in the imaging of extranodal lymphomas,
both in staging and response assessment.8,9 Deauville scor-
ing itself may have limitations since the liver itself is the
primary site of involvement; however, mediastinal blood
pool activity can be used for scoring grossly as done in
present case.

Fig. 1 Transaxial contrast-enhanced computed tomography and positron emission tomography-computed tomographic images at baseline
(A, B), interim (C, D), and end of treatment (E, F). Baseline images (A, B; arrows) showing fluorodeoxyglucose (FDG) avid multiple
heterogeneously enhancing discrete and coalescing soft tissue density hypodense lesions in both lobes of the enlarged liver parenchyma, with
maximum standardized uptake value (SUVmax) values ranging from 11.2 to 19.3. In interim images (C, D), these lesions become low grade to
non-FDG avid nonenhancing hypodense lesions and highest SUVmax was 2.6 versus 19.3; and end of treatment (E, F) images reveal
non-FDG avid tiny ill-defined hypodensities in the segment IV, VI, and II of the liver parenchyma.
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The present case describes the use of FDG PET-CT in
showing disease distribution and complete remission of
PHL. The various treatment options described in literature
are either combination chemotherapy or combination of
surgery with chemotherapy. Theses modalities have been
reported with good responses in the few reported cases. The
optimal chemotherapy regimen is not defined but must be
titrated according to the histologic subtype, patient’s age,
comorbidities, and overall fitness.10 In present case, 18F-FDG
PET-CTwas valuable by excluding other sites of involvement
and showing the primary multifocal hepatic non-Hodgkin’s
lymphoma. The post-treatment interim FDG PET-CT showed
markedly decreased in FDG uptake and size of the liver
lesions and completion of PET-CT demonstrate nonmeta-
bolic ill-defined hypodensities in the liver. On follow-up of
6 months, the patient remains asymptomatic.

Conclusion

Presentation of lymphoma as isolated hepatic lesions is
extremely rare. 18F-FDG PET-CT is a valuable tool in estab-
lishing the extent and staging of lymphomas, and in our case,
it was helpful in confirming the solitary involvement of the
liver. However, imaging response assessment on FDG PET-CT
is not so straightforward as accurate 5-point Deauville score
and ratio Deauville score both cannot be ascertained owing
to diseased liver parenchyma. In such a setting, the medias-
tinal blood poolmay be taken as a point of reference to assess
response to treatment.
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Fig. 2 Maximum intensity projection positron emission tomography (PET) images of an 82-year-old lady with primary hepatic diffuse large B-cell
lymphoma, at baseline (A), interim (B), and end of therapy (C). Baseline PET (A) showing multiple variable sized focal hot spots in the mid-
abdominal region, while in interim PET (B) these abdominal hot spots disappear and few midline mediastinal and right supraclavicular hot spots
appear and at the end of the therapy PET(C) shows no hot spot in the entire body.
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