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The many faces of primary and secondary hepatic lymphoma:
imaging manifestations and diagnostic approach
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Abstract

Resumo

Hepatic lymphoma can be divided into its primary and secondary forms. To be classified as primary hepatic lymphoma, the disease
should be limited to the liver and hilar lymph nodes, with no distant involvement (to the bone marrow or other sites). Primary hepatic
lymphoma is quite rare, accounting for less than 1% of all cases of non-Hodgkin lymphoma, whereas secondary hepatic lymphoma
affects nearly half of such cases. Familiarity with the imaging features of hepatic lymphoma is important for its early diagnosis and
appropriate management. In this essay, we aim to review the roles of computed tomography and magnetic resonance imaging in
identifying and monitoring hepatic lymphomas, using sample cases to describe and illustrate the wide spectrum of imaging findings
in the primary and secondary forms of this disorder.
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0 linfoma hepatico pode ser dividido em primario e secundario. Para ser classificada como linfoma hepatico primario, a doenca
deve estar limitada ao figado e linfonodos hilares, sem acometimento de outros 6rgaos (incluindo a medula éssea). O linfoma he-
patico primario € muito raro, correspondendo a menos de 1% de todos os linfomas nao Hodgkin. Ja o envolvimento secundario do
figado ocorre em quase metade dos casos de linfoma nao Hodgkin. O conhecimento dos aspectos de imagem do linfoma hepatico
é importante para o diagnoéstico precoce e manejo adequado do paciente. Com base em imagens de casos, nosso objetivo é revisar
o papel da imagem por tomografia computadorizada e ressonancia magnética na identificacao e segmento do linfoma hepatico,

ilustrando e descrevendo o amplo espectro de achados de imagem observados nas formas primaria e secundaria da doenca.

Unitermos: Linfoma; Figado; Ressonancia magnética; Tomografia computadorizada.

INTRODUCTION

Hepatic lymphoma can be divided into a primary form
and a secondary (metastatic) form, the two forms having
different prognoses. Non-Hodgkin lymphoma predomi-
nates in both forms"). To be classified as primary hepatic
lymphoma, the disease should be limited to the liver and
hilar lymph nodes, with no distant involvement. Accord-
ing to some authors, the diagnosis of primary hepatic lym-
phoma also requires the absence of distant disease (distant
lymphadenopathy, splenic infiltration or bone marrow dis-
ease) within six months of diagnosis®.

The most common extranodal site of involvement by
non-Hodgkin lymphoma is the gastrointestinal tract, sec-
ondary hepatic lymphoma being observed in nearly half of
all patients with such involvement. However, primary he-
patic lymphoma is quite rare, accounting for less than 1%
of all non-Hodgkin lymphomas®.
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Although the pathophysiology of primary hepatic lym-
phoma is poorly understood, it has been associated with
prolonged immunosuppression (including that caused by
infection with HIV) and Epstein-Barr virus, as well as with
hepatitis B and C. The most common subtype of primary
hepatic lymphoma is diffuse large B-cell lymphoma®.

The clinical manifestations of primary and second-
ary hepatic lymphoma include hepatomegaly, right upper
quadrant pain, jaundice, and systemic (B) symptoms (fever,
weight loss, and night sweats)").

Imaging plays an important role in the diagnosis, stag-
ing, and follow-up of cases of hepatic lymphoma, being
used not only to evaluate the evolution of the disease but
also to guide relevant procedures.

The management and prognosis of lymphoma are re-
markably different from those of other neoplasms. Hence,
familiarity with the imaging features of hepatic lymphoma
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is important for its early diagnosis and appropriate man-
agement.

IMAGING FINDINGS

Hepatic lymphoma has a wide range of imaging pre-
sentations, typically being evaluated on computed tomog-
raphy (CT) or magnetic resonance imaging (MRI). It can
appear as a solitary (homogeneous or heterogeneous) mass
or as multiple lesions, with or without a dominant lesion,
or even in a miliary pattern characterized by multiple small
discrete nodules. Other patterns include diffuse infiltration
(with or without hepatomegaly) and a mass in the porta
hepatis. Rarer forms with no defined imaging pattern can
also be seen.

The most common manifestation of primary hepatic
lymphoma is a heterogeneous solitary mass (Figure 1),
whereas multiple lesions are seen in less than 33% of

cases'®. The diffuse form of primary hepatic lymphoma is
uncommon and is associated with a poor prognosis. More
than one pattern may be present in the same patient®.

Secondary hepatic lymphoma typically presents as
diffuse infiltration (Figure 2) or multifocal homogeneous
lesions along with extrahepatic disease (splenic lesions,
lymphadenopathy, bone marrow infiltration, etc.). A miliary
pattern is more common in secondary hepatic lymphoma
(Figure 3).

Although the imaging findings of primary hepatic
lymphoma and secondary hepatic lymphoma may over-
lap, some features can facilitate the diagnostic discrimi-
nation. Dominant liver lesions, which tend to be hetero-
geneous (Figure 1), are characteristic of primary hepatic
lymphoma and are not expected to be found in secondary
hepatic lymphoma. In addition, even large secondary he-

patic lymphoma lesions tend to be homogeneous before

Figure 1. Axial portal venous CT image showing a solitary heterogeneous mass
in the left lobe of the liver, with a rim-enhancement (target-like) pattern. The
spleen and periportal nodes were not involved (not shown). The final diagnosis
was primary non-Hodgkin lymphoma, as confirmed by biopsy.

Figure 3. Secondary hepatic lymphoma. Axial contrast-enhanced CT image
showing multiple homogeneous hypoattenuating hepatic lesions (white arrow)
and multiple small hepatic and splenic nodules in a miliary pattern (black ar-
rows). There was also prominent retroperitoneal lymphadenopathy (not shown).

Figure 2. Axial contrast-enhanced CT images (A,B) showing diffuse infiltration of the liver parenchyma and hepatomegaly. There is encasement without occlusion
of the hepatic vessels (black arrow) or celiac trunk (white arrow). Diffuse enlarged retroperitoneal lymph nodes (arrowhead) are also noted. CT-guided biopsy of the
liver resulted in a diagnosis of secondary hepatic non-Hodgkin lymphoma.
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Table 1—-Imaging characteristics of primary and secondary hepatic lymphoma.

Hepatic lymphoma

Characteristic

Primary

Secondary

Lesion distribution

Solitary (more common) or multiple

Multiple (more common) or diffuse

Morphology Heterogeneous Homogenous
Dominant mass Typical Uncommon
Splenic and distant lymphadenopathy Absent (by definition) Present (splenic lesions in 33% of cases)

Figure 4. A 32-year-old man with jaundice. On portal phase CT images, a hypovascular lesion is noted in the form of periportal tissue involving the portal vein (black
arrow) and the bile duct, with dilatation of the intrahepatic biliary ducts (arrowheads). Splenomegaly is also seen (asterisk). Analysis of a biopsy sample indicated

that the lesion was non-Hodgkin lymphoma (secondary hepatic lymphoma).

chemotherapy. Table 1 lists the imaging characteristics of
the primary and secondary forms.

Another form of presentation of primary or secondary
hepatic lymphoma is a periportal mass, which generally
presents as an ill-defined, infiltrating, homogeneous and
poorly enhancing hilar tissue (Figure 4).

CT and MRI features

On CT, hepatic lymphoma shows soft tissue attenua-
tion. Necrosis or hemorrhage can also be seen. Calcifica-
tion is quite rare before treatment. The majority of hepatic
lesions show minimal enhancement after the intravenous
administration of a contrast agent. Rim enhancement (a
target-like lesion) has also been described® and is more
common in primary hepatic lymphoma (Figures 1 and 5).

On MRI, hepatic lymphoma lesions tend to show hy-
pointense or isointense signals on T1-weighted imaging
(TIWI) and hyperintense signals on T2-weighted imag-
ing (T2WI). Although such lesions typically show a ho-
mogenous signal, necrosis or hemorrhage can cause some
heterogeneity". A target-like appearance on T2WI, as de-
picted in Figure 6, has also been described".

The pattern of enhancement in hepatic lymphoma is
similar on CT and MRI. Central retention of hepatobili-
ary contrast agent in the delayed (hepatobiliary) phase has
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Figure 5. Primary hepatic non-Hodgkin lymphoma. Axial venous phase CT im-
age showing a solitary heterogeneous mass, with a target-like appearance, in
the right lobe of the liver. Note the large nonenhancing central area (asterisk),
consistent with necrosis.

been reported. On diffusion-weighted imaging, hepatic
lymphoma lesions usually demonstrate markedly restricted
diffusion, which is explained by their highly cellular histol-
ogy (Figure 7). On '"*F-fluorodeoxyglucose positron emis-
sion tomography/CT (FDG-PET/CT), primary and sec-
ondary lesions both typically show avid hypermetabolism,
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Figure 6. Primary hepatic lymphoma with a target-like appearance on MRI. Axial T2WI (A) showing a solitary mass, with a signal that is hyperintense in its center
and hypointense at its periphery, in the right lobe of the liver. Axial gadolinium contrast-enhanced MRI scan (B) showing a rim-enhancement pattern.

Figure 7. A 49-year-old man with weight loss and night sweats. MRl images show hyperintensity on T2WI (A), as well as markedly restricted diffusion on diffusion-
weighted imaging with a b value of 2000 s/mm? (B) and on an apparent diffusion coefficient map (C). The mean apparent diffusion coefficient value was 450 x
107 mm?/s. The final diagnosis was primary hepatic Burkitt’s lymphoma, as confirmed by biopsy and immunochemistry.

FDG-PET/CT also being considered the imaging modal-
ity of choice for staging and for assessing treatment re-
sponses'®. However, whole-body diffusion-weighted imag-

ing also allows pre- and post-treatment staging, providing
results comparable to those of FDG-PET/CT(,

Imaging tips

In addition to clinical and laboratory data favoring the
diagnosis of hepatic lymphoma (e.g., a young age, B symp-
toms, and abnormal bone marrow biopsy), imaging features
can contribute to the diagnostic discrimination. Vascular or
biliary encasement without thrombosis or ductal dilatation
may occur in some cases of hepatic lymphoma (Figure 2),
owing to the absence of fibrous stroma and desmoplastic
tissue'®; that is, these lymphomas may be sufficiently mal-
leable to mold and grow throughout the periportal space
without causing substantial compression of the biliary or
vascular tree. That feature may be observed in intrahepatic
(diffuse or mass-forming) and periportal lesions'®.

The coexistence of splenic lesions and extensive (su-
pra- or infra-diaphragmatic) nodal disease favors a diag-
nosis of secondary hepatic lymphoma. An enlarged poste-
rior iliac crest lymph node is a classic sign of lymphoma
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(Figure 8), although it is not pathognomonic, because
lymph nodes in this region may also be involved second-
ary to the dissemination of pelvic malignancies.

Rarer forms of hepatic lymphoma

Primary lymphoma arising from the bile duct (Fig-
ure 9) is extremely rare, with imaging features overlap-
ping those of cholangiocarcinoma®. Other rare forms
of hepatic lymphoma include intravascular hepatic lym-
phoma® and hepatosplenic T-cell lymphoma'?’; both of
which have been scarcely reported in the literature and
have no specifically defined imaging pattern.

Atypical findings, mimics, and the differential diagnosis

Although not typical, portal vein thrombosis (Figure 8)
and bile duct obstruction may occur in hilar and periportal
hepatic lymphoma (Figures 4 and 9) as well as in mass-
forming intrahepatic lesions (Figure 10). Hepatic lym-
phoma has a wide range of differential diagnoses and can
mimic many conditions, such as intrahepatic cholangiocar-
cinoma, inflammatory pseudotumor, and primary hepatic
neuroendocrine tumor. In addition, because infection with
hepatitis C or B virus is also a risk factor for primary hepatic
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Figure 8. A 70-year-old man with dyspepsia and weight loss. Axial contrast-enhanced CT images showing multiple homogenous hepatic nodules without a domi-
nant mass. Note thrombosis of the left portal vein (black arrow in A), multiple homogeneous lesions in the gastric wall (white arrow in A), and the enlarged lymph
node slightly above the left posterior iliac crest (arrowhead in B). The final diagnosis was non-Hodgkin lymphoma, as confirmed by endoscopic biopsy.

Figure 9. A 28-year-old man with jaundice. MRI showing an ill-defined, infiltrative mass extending from the porta hepatis to the parenchyma following the portal
triads. Coronal T2WI (A) showing an area with a slightly hyperintense signal. Magnetic resonance cholangiopancreatography (B) showing dilatation of the segmen-
tal bile ducts. These imaging characteristics are indistinguishable from those of hilar cholangiocarcinoma. The final diagnosis was diffuse large B-cell lymphoma,

as confirmed by biopsy.

lymphoma, a solitary infiltrative lymphoma in the setting
of cirrhosis may be difficult to differentiate from the dif-
fuse form of hepatocellular carcinoma. Albeit uncommon,
primary hepatic lymphoma can have an appearance similar
to that of hepatocellular carcinoma on contrast-enhanced
images. The differential diagnoses of the multifocal form of
hepatic lymphoma include granulomatous diseases, fungal
infections, and metastasis. Especially in immunosuppressed
patients, including those with HIV infection, which is a risk
factor for lymphoma (Figure 11), it can be difficult to make
the distinction among those entities on the basis of imag-
ing findings alone'. The diffuse form of hepatic lymphoma
may also be confused with acute hepatitis'”. On imaging,
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the rare primary biliary subtype of lymphoma and hepatic
lymphoma manifesting as a mass in the porta hepatis, as
depicted in Figures 4 and 9, respectively, may be indistin-

guishable from cholangiocarcinoma®.

CONCLUSION

CT and MRI play important roles in the management
of hepatic lesions, including lymphoma. Although there
are no specific imaging features for hepatic lymphoma
and biopsy is nearly always necessary, familiarity with the
most common imaging features can promote early suspi-
cion and appropriate management, which can improve the
prognosis.
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Figure 10. Secondary hepatic lymphoma in a 58-year-old woman with B symptoms, presenting with the intrahepatic mass-forming and periportal forms. Severe
dilatation of the bile duct in the left lobe of the liver (white arrow in A) caused by a periportal lesion (black arrow in B). The final diagnosis was Burkitt's lymphoma,
as confirmed by biopsy of the left inguinal lymph node (not shown).
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Figure 11. A 33-year-old man with HIV infection and abdominal pain. Axial contrast-enhanced CT showing hypodense hepatic lesions (A,B) and multiple hypodense
nodules throughout the pancreas. The final diagnosis was diffuse large B-cell lymphoma, as confirmed by biopsy.
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