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Background: Primary hepatic lymphoma (PHL) is one of the rare diseases in liver and there has been
few researches demonstrate its clinical features in recent years. This article selects nine PHL cases and the
clinical presentation, pathologic features, diagnosis and outcome of them are fully described.

Methods: The clinical records of patients with liver lymphoma from Mar 1lst, 2000 to Nov 30th, 2016
in the single center-Peking Union Medical College Hospital (PUMCH)-were reviewed. Nine patients
were found to have PHL, which were all pathologically diagnosed. The laboratory, imaging, histologic
immunohistochemical results, treatment schema and outcome of them were collected and summarized in this
article.

Results: In our cases, the top three frequently presenting features included B symptoms, abdominal pain
and hepatosplenomegaly. The imaging features of patients revealed solitary, multiple and diffuse lesions,
which were hypoechoic in ultrasounds and hypoattenuating in computed tomography (CT). The treatment
regimens included surgery, chemotherapy, autologous hepatocyte transplantation and supportive therapy.
The median survival time was 21.3 months.

Conclusions: Patients who had primary liver lymphoma tended to present some non-specific clinical and
laboratory features, increasing the difficulty of diagnosis. As PHL was often misdiagnosed as other hepatic
diseases and had a poor prognosis, it should be given enough attention and specific treatment strategy was

recommended.
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Introduction

Primary hepatic lymphoma (PHL) is a rare type of non-
Hodgkin’s lymphoma, which accounts for approximately
0.4% of extranodal non-Hodgkin’s lymphoma and 0.016%
of all non-Hodgkin’s lymphoma (1). There are a few single
cases reported before, but no significant features have been
concluded due to the small-scale research. Most PHL
is believed to originate from B cell. T-cell lymphoma in
liver is even fewer and only a few cases of that have been
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reported so far (2).

PHL usually presents discomfort or pain in the right
upper quadrant of the abdomen and B symptoms (fever,
night sweats, weight loss) as well. Anorexia, nausea and
vomiting are accompanied sometimes. The most common
sign in physical and imaging examination is hepatomegaly.
Splenomegaly and cholestatic jaundice are also reported in
some cases. Computed tomography (CT) and ultrasound
are performed in every patient, which are recommended in
the differential diagnosis of focal hepatic lesions (3). The
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Table 1 Clinical presentation of patients with primary liver lymphoma
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Case Sex/age Main symptoms Signs Liver infiltration
(years) HM/SM PTOLR SD  Jaundice Varicosity

1 M/12 Fever, abdominal discomfort, diarrhea +/+ + + + + Multinodular
2 M/12 Fever, weight loss +/+ + + - + Diffuse

3 F/29 Fever, abdominal pain +/+ - - - - Diffuse

4 F/30 Fever, weight loss; abdominal pain, N/V +/+ + - - - Diffuse

5 F/32 Fever, weight loss, abdominal pain, +/+ - + - - Diffuse

hemorrhinia

6 M/39 Abdominal pain +/- + - - - Multinodular
7 F/65 Fever, weight loss —/- - - - - Solitary

8 F/66 Abdominal pain —/- - - - - Multinodular
9 F/40 Abdominal pain +/— + - - - Multinodular

M, male; F, female; HM, hepatomegaly; SM, splenomegaly; PTOLR, percussion tenderness on liver region; SD, shifting dullness; N/V,

nausea and vomiting.

typical radiological appearance could be single solitary or
multiple lesions and diffuse infiltration of the liver could
also be observed in some cases.

As PHL is a rare disease without specific clinical
symptoms and imaging performance, it can be easily
confused with hepatitis, benign and malignant liver
masses (4). Therefore, in this study, we collected nine
pathologically diagnosed PHL cases and fully described
their clinical manifestations, pathologic features, imaging
characteristics, treatment schema and outcome. Besides,
almost half of the cases collected in this study are T-cell
lymphoma, which is different from the B cell-originated
PHL in most case reports (2,5).

Methods

The clinical records of patients with liver lymphoma from
Mar 1st, 2000 to Nov 30th, 2016 in the single center-
Peking Union Medical College Hospital (PUMCH) were
reviewed. The padient inclusion criteria were as follows (6):
(I) the symptoms and physical signs caused by liver have
already presented at the time of diagnosis; (2) there are
no evidence showing extrahepatic tissue, such as lymph
nodes, bone marrow and peripheral blood are involved; (III)
lymphomatous infiltration of the spleen and lymph nodes
in the hepatic hilum at time of diagnosis were not exclusive.
Eventually, based on the criteria listed, nine patients were
qualified and included into the study.
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Several laboratory tests were completed, including liver
function test, HIV and hepatitis viruses infection state,
tumor markers as well as some inflammatory markers
(C-reactive protein, erythrocyte sedimentation rate), which
were all obtained at the first time of the visit. Abdominal
ultrasound and CT were performed in all the patients,
while the magnetic resonance imaging (MRI), whole
body scan and positron emission tomography (PET) were
not available for most of the patients. Percutaneous liver
biopsies under CT guidance were performed in six patients
and the other three underwent surgical procedure and got
the pathological results. All patients received a bone marrow
aspiration and biopsy and peripheral blood smear as part of
the routine procedures.

The protocol of this study was approved by the
institutional ethical committee of PUMCH with No.
2017-pumch-030. The written informed consents were
obtained from every patient when they were received
treatment in PUMCH.

Results
Clinical manifestation

Among all the cases, six were female and three were male,
the age range of which was from 12 to 66 years (mean 36.1
years). The main clinical manifestations were summarized in
Table 1 and all the patients had no relevant clinical history.
The main symptoms of our cases included pain (3#, 44#, 5#,
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Table 2 Biochemical presentation of patients with primary liver lymphoma

Yang et al. Diagnosis and treatment of PHL

Liver function

Case PT/APTT Virus  AFP/CEA/CA CRP/ESR  Liver infiltration
ALT/AST GGT/ALP LDH TB/DB

1 N+/2N+ 2N+/2N+ N+ 2N+/2N+ N/N - —/—/- +/+ Multinodular
2 2N+/2N+ N+/2N+ 2N+ N/N N/N+ - —/—/- —/- Diffuse

3 N+/ 2N+ 2N+/2N+ N N/N N/N - —/-/- —/+ Diffuse

4 2N+/2N+ 2N+/2N+ N+ N/N N/N - —/-/CCA+ —/- Diffuse

5 N/N N+/N+ N+ N+/N+ N/N+ - —/—/- —/- Diffuse

6 N/N+ 2N+/N+ 2N+ N+/N+ N/N - —/-/CA50, CA199, /- Multinodular

CA242+

7 N/N N/N+ N N/N N/N - —/+/CA199+ +/+ Solitary

8 N/N 2N+/N+ N+ N+/N+ N/N - +/-/CA199+ —/- Multinodular
9 N/N 3N+/N+ N+ N/N N/N - —/—/- —/- Multinodular

ALT, alanine aminotransferase; AST, aspartate transaminase; GGT, g-glutamyl transpeptidase; ALP, alkaline phosphatase; LDH,
lactate dehydrogenase; ALB-albumin, TB-total serum bilirubin; DB, direct serum bilirubin; PT, prothrombin time; APTT, active partial
thromboplastin time; AFP, a-fetoprotein; CEA, carcinoembryonic antigen; CA, cancer antigen; N, within normal range; N+, less than twice

the normal value; 2N+, more than twice the normal value .

G6#, 8#, 9#) and B symptoms (fever, night sweats, weight loss)
(24#, 44, 5#, 7#). Right upper quadrant epigastric discomfort
was complained by one patient (1#). Two patients presented
digestive symptoms: diarrhea (1#), nausea (4#) and vomiting
(44). Another patient who had a prolonged activated partial
thromboplastin time (ATPP) also complained hemorrhinia
(5#).

Physical examination revealed hepatosplenomegaly in
five patients (1#, 2#, 3#, 4#, 5#), among which, percussion
tenderness on liver region turned positive in three (1#,
2#, 4#) and shifting dullness positive in three (1#, 2#, 5#).
Besides that, two showed varicosities on presentation (2#, 5#)
and one had jaundice (1#). The liver was enlarged in
another two patients (6#, 9#) who were not accompanied by
splenomegaly. The remaining two patients (7#, 8#) showed
no obvious abnormalities.

Auxiliary examinations

The biochemical test results were summarized in Table 2.
Raised serum liver enzymes level were the most constantly
recorded laboratory abnormalities, especially the alkaline
phosphatase, aminotransferase and lactate dehydrogenase. The
liver function tests of all the patients presented abnormal and
two of them had a prolonged APTT (2#, 5#). Inflammatory
markers were raised in three patients (1#, 3#, 7#).
The serum o-fetoprotein (AFP) was normal in nine patients.
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Three patients had an increased serum CA-199 (6#, 7#, 8#),
which was highly significant in the diagnosis of pancreatic
carcinoma and cholangiocarcinoma.

Ultrasonogram and computed tomography of abdomen
were performed in all patients, which demonstrated
multiple nodules in liver in four patients (1#, 6#, 8#, 9#),
solitary liver infiltration in only one patients (7#) and
diffuse hepatomegaly in the rest. It is interesting that
most lesions in liver showed hypoechoic in ultrasound and
hypoattenuating in CT (Figure 1), except for patient 2.
Hepatosplenomegaly were presented in seven patients,
consistent with the physical examination. In four patients
(1#, 2#, 3#, 5#), lymph node enlargement of the hepatic
hilum was revealed.

Bone marrow aspirates and peripheral blood smear, done
in all nine cases, showed no evidence of lymphoma. Three
splenectomies (2#, 3#, 4#) combined with liver biopsy,
and six percutaneous liver biopsies were performed. Based
on the combination of imaging and biopsy results, the
macroscopic feature of the tumors could be described as
diffuse, multinodular or solitary nodules.

Pathological features

The pathologic and immunofluorescence results were
summarized in Tible 3.

Among patients diagnosed with T-cell lymphoma, tumor
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Figure 1 CT scan. (A) PHL presented as two hypoattenuating lesions to the surrounding normal liver parenchyma; (B) PHL lesions were

slightly enhanced in the arterial phase, and had several central areas of low intensity that indicated necrosis; (C) PHL lesions appeared

as hypoenhancing during the portal venous phase; (D) lesions were still but less hypoenhancing during the delayed phase than C. PHL,

primary hepatic lymphoma. Arrows indicate the lesions.

cells were all CD3 positive and CD20 negative. Based on
the NCCN (National Comprehensive Cancer Network)
clinical practice guidelines about non-Hodgkin’s lymphoma,
we couldn’t make a immunohistological diagnosis of these
T-cell lymphomas due to lack of enough evidence. Patient 7
had an unusual small B-lymphocytic lymphoma, while
patient 6, 8 and 9 had a diffuse large B-cell lymphoma
(Figure 2). Lymphoma cells of these cases were all positive
for CD20 and negative for CD3.

Definite extrahepatic extension was demonstrated by
pathological analysis after surgery in three patients (2#,
3#, 44#). The other patients received the percutaneous liver
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biopsies only showed no evidence of extrahepatic extension.

Diagnosis and differential diagnosis

Only based on the clinical manifestations and imaging
results, PHL could not be diagnosed. The definite diagnosis
was established only when the immunohistochemical
result was acquired and the evidence proving that no
lymphoproliferative disease existed outside the liver was
found. According to the PHL diagnosis criteria proposed
by Lei (6), the clinical and biological features could be
suggestive for PHL diagnosis, but the liver biopsy was the
only way to confirm that. Some other studies recommended
using the changing level of serum lactate dehydrogenase
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Table 3 Pathologic features of patients with primary liver lymphoma

Yang et al. Diagnosis and treatment of PHL

Immunohistochemistry

Case Liver infiltration Immunohistological phenotype Extrahepatic extension
CD20 CD3 Miscellaneous
1 Multinodular T cell 0 - + CD43+, CD30+
2 Diffuse T cell Spl, LN - ++ CD79a+, UCHL-1+
3 Diffuse T cell Spl - + UCHL-1++
4 Diffuse T cell Spl - + CD43+
5 Diffuse T cell 0 - + -
6 Multinodular Diffuse large B-cell lymphoma 0 ++ - -
7 Solitary nodule Small B-cell ymphoma 0 + - CD5+, LCA+
8 Multinodular Diffuse large B-cell lymphoma 0 +++ - LCA+
9 Multinodular Diffuse large B-cell lymphoma 0 ++ - LCA+

Spl, spleen; LN, lymph node of the hepatic hilum; CD, cluster of differentiation; UCHL-1, Ubiquitin carboxy-terminal hydrolase L1; LCA,

leucocyte common antigen; NA, not available.
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Figure 2 Diffuse lager B-cell Lymphoma revealed a diffuse growth

0 ”5.

pattern composed of large B-lymphocytes with nuclear, more
than twice the size of normal lymphocytes. Immunohistochemical
results: CD20 (+++), CD3 (-), CD56 (NK-1) (=), LCA (+), AFP
(=), Ki-67 was about 90%. (Hematoxylin and eosin; original
magnification x200).

(LDH) as a diagnostic marker (7,8). However, due to its
poor specificity, the value of that was limited.

In other studies, some cases who presented a solitary
mass, multiple lesions or diffuse hepatic involvement
in radiology resembled the primary liver tumor or the
metastatic liver tumor (9). Therefore, the differential
diagnosis of patients with hepatic mass should take PHL
into account.
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Treatments and outcome

The final diagnosis, treatment regimen and eventual
outcome of the patients were summarized in Table 4. As this
is a retrospective study, three patients (1#, 4#, 5#) who gave
up treatment after diagnosis were lost to follow and were
excluded from the outcome analysis. The median survival of
the rest was 21.3 months (range from 1.5 to 61 months after
symptom presentation).

Most of the liver lesions in our patients were diffuse
or multinodular involvement and this was one of the
main reasons that no liver mass resection was performed.
Splenectomy was undergoing in two patients (2#, 3#) and
lymphadenopathy was noted, but resection was performed
only in Patient2 during the surgery. Both of them received
combination chemotherapy after the surgery. Adjuvant
combination chemotherapy including cyclophosphamide,
doxorubicin, vincristine and prednisone (CHOP) was
initiated in patient 2 after the diagnosis of T-cell lymphoma.
The chemotherapy regimen was then turned to vumon-26
and cytosine arabinoside because the former one showed no
effects. Unfortunately, she failed to respond either and died
of acute gastrointestinal bleeding 8 months later. Patient 3
demonstrated a good partial response to cyclophosphamide,
vindesine, epirubicin and prednisone, resulting in
normalization of liver function tests, but she gave up the
treatment for economic reason and died of the disease
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Table 4 Final diagnosis, treatment regimen and eventual outcome of the patients with primary liver lymphoma

Case Sex/age Diagnosis Treatment Outcome
(years)
2 M/12 T-cell lymphoma Splenectomy, CHOP x2, VM-26, araC Progressive, died of acute gastrointestinal
bleeding at 8 months after presentation
3 F/29 T-cell lymphoma Splenectomy, (CTX + VDS + Epi + Pred) Progressive, died of disease at 17 months
x2 after presentation
6 M/39 Large B-cell lymphoma Autologous hepatocyte transplantation, Progressive, died of disease at 32 months
CHOP x86, rituximab x7 after presentation
7 F/65 Small B-cell lymphoma (CTX + VCR + Pred) x6, FM x9, (DDP + Progressive, died of disease at 61 months
VP-16 + Pred) x6, (CBP + VDS + VP-16 + after presentation
Pred) x3, some appeasement operations
8 F/66 Large B-cell ymphoma Supportive Progressive, died of disease at 1.5
months after presentation
9 F/40 Large B-cell lymphoma CHOP x2 Progressive, died of disease at 8.5

months after presentation

CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; VM-26, vumon-26; araC, cytosine arabinoside; CTX, cyclophosphamide;
VDS, vindesine; Epi, epirubicin; Pred, prednisone; VCR, vincristine; FM, fluorouracil, mitomycin C (MMC); DDP, cisplatin; CBP, carboplatin;

VP-16, etoposide.

17 months later.

Patient 8 was elderly and had a poor health status due to
hypercalcemic crisis. She only received a series of supportive
treatment. Her condition got worse and worse rapidly with
disease progressing and she died at 1.5 months after the
presentation. The cause of her death was acute respiratory
and circulatory failure.

Patient 9 was the only one who just received CHOP
after the diagnosis. However, the therapeutic effect was not
satisfied and her condition kept progressed. She died of the
disease at 8.5 months after the presentation.

The other two patients received chemotherapy. An
autologous hepatocyte transplantation was performed in
Patient6 but failed. Then a chimeric monoclonal antibody
named rituximab, which could bind to the CD20 on the
cell surface, was used in the treatment after he had poor
response to CHOP. Rituximab worked at first, but the
disease progressed later and he died of the uncontrollable
disease eventually. Patient 7 had hepatomegaly when first
diagnosed and the liver markedly shrunk by 41% comparing
with the computed tomography results at the beginning
of the treatment with cytosine arabinoside, vincristine and
prednisone. But as the disease progressed, the treatment
was changed to a series of other combination chemotherapy
listed in 7able 4 and she died of multiple organs involvement
(lung, bone, etc.) at 61 months after the presentation.
During the treatment, she also had some appeasement
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operations to alleviate the symptoms.

In summary, our series had nine patients, whose median
age was 36.1 years old and had a female predominance
(66.7%). Abdominal pain or uncomfortable (77.8%),
B symptoms, which included fever (66.7%) and weight
loss (44.4%), were the most frequent two features.
Hepatomegaly was found in seven patients (77.8%) and
splenomegaly in five (55.6%). None of them had preexisting
liver disease. Physical examination mainly revealed positive
percussion tenderness in liver region in five (55.6%). The
biochemical presentation indicated striking dysfunction of
liver (100%). Four patients had diffuse liver infiltration.
Four had multiple nodules and only one had solitary
nodular. Immunohistologic subtypes were consisted of
T-cell lymphoma (55.6%), diffuse large B-cell lymphoma
(6#, 8#, 9#) and unusual small B-lymphocytic lymphoma
(7#). Among the nine patients, three were lost to follow-up.
In the rest of the patients, two received splenectomy. One
performed autologous hepatocyte transplantation and all
received combination chemotherapy. The median survival
of them was 21.3 months (range, 1.5-61 months).

Discussion

According to the previous literature, PHL could occur
at any age but mainly involve middle-aged women (6).
However, in our series, there were two 12-year-old pediatric
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patients making the median age of the cases locate in the
thirties, which is quite usual (10). Patients usually presented
with abdominal pain and/or hepatomegaly and sometimes
might be accompanied with fulminant hepatic failure. The
liver mass could be solitary or multiple in most cases (6,11).
The B symptoms (i.e., fever, night sweats or weight loss)
were as frequent as abdominal pain in our patients and
different from what had been reported in the literature.
Most of our patients showed diffuse liver lesions in the
ultrasonogram and CT scan. It was reported that liver
lymphomatous infiltration might be associated with liver
function alteration even the AFP level was in the normal
range (12), which was observed in our cases. Besides that,
we had noticed that the raised serum liver enzymes activities
were the most striking recorded laboratory abnormalities,
including alkaline phosphatase, lactate dehydrogenase
and aminotransferase. None of our patients had positive
hepatitis virus surface antigen or relative liver disease
before. According to a former research, some autoimmune
diseases and acquired immune deficiency syndrome could
contribute to the development of PHL (13), which didn’t
happen in our study.

Similar to the previous researches, the clinical presentation
was far from being specified, because some other hepatic
diseases, such as hepatocellular carcinoma, could present in a
semblable manner (14). Moreover, these diseases were much
more common all over the world, especially in China. It was
also believed that biochemistries and radiologic assessment
were not decisive in the diagnosis, although normal serum
AFP might be helpful in the differential diagnosis of
hepatocellular carcinoma. Nevertheless, recent studies
indicated some general features in imaging, which were
observed in our study as well, that abdominal ultrasound
commonly revealed hypoechoic lesions and CT scan usually
revealed hypoattenuating. After the administration of an
intravenous contrast, only a few of them showed patchy
enhancement or a ring-pattern enhancement and the others
were not enhanced at all. Generally, PHL were hypointense
or isointense on T'1-weighted MRI and hyperintense on Tw-
weighted images. If diffusion weighted imaging (DWI) was
additionally performed, the lesions showed lower ADC values
(2,6,15-17). High level of fluorodeoxyglucose (FDG) uptake
could help with the differentiation as well (2,18). Therefore,
we suggested that a combination of image modalities be used
in the diagnosis.

As we all know, a definite diagnosis of PHL could only
be acquired after the pathological assessment of liver biopsy.
Researchers suggested that patients who showed hepatomegaly
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and systemic symptoms with unknown causes should
undergo a liver biopsy as early as possible because specific
treatment could be performed timely before liver failure
and/or lymphoma dissemination (11). It was demonstrated
in a previous research that it was a safe and effective
choice to perform the image-guided liver biopsy in PHL
patients when there was no alternative tissue to choose (6).
In our series, percutaneous liver biopsies under CT
guidance were performed in six immediately after catching
the sign of hepatomegaly, contributing a lot to the diagnosis.
The other three underwent liver biopsy by surgery. The
pathological analysis of PHL in literatures manifested that
diffuse large cell lymphoma was the predominant histologic
subtype (19,20) and most cases were originated from B-cell
lineage which were confirmed by immunohistochemical
studies (2). In contrast, only three of nine patients in our
series had diffuse large cell lymphomas and five of nine
originated from T-cell. Recent studies also showed some
interesting results. For example, some indicated that the
nodular liver infiltration was corresponded to high grade
B-cell lymphoma, while the diffuse liver infiltration was
related to either T-cell or B-cell lymphomas (11). As in
our series, four of five nodular involvements were B-cell
lymphomas, three diffused large B-cell lymphomas and one
small B-cell lymphoma. All diffuse liver involvements were
T-cell subtype. We inferred that the relatively high ratio
of T-cell lymphomas in our cases may attribute to the high
incidence of T-cell lymphomas in our living region.

As our study was a retrospective study, it was impossible
to conduct a survival analysis for all patients. Therefore,
we compared the research findings of other published
articles with our study. The previous studies regarded the
primary liver lymphoma as a highly aggressive disease with
a relatively poor outcome, especially in China (1,2,6,15,21).
The poor prognosis was attributed to advanced age, bulky
disease, constitutional symptoms, comorbid conditions
as well as unfavorable histologic subtypes (2). It had been
reported that the patients who had nodular liver infiltration
showed a significantly better prognosis than those who had
diffuse infiltration (P=0.0033). Additionally, when treated
with a chemotherapy regimen containing anthracycline,
patients who had nodular primary liver NHL showed a
better prognosis (P<0.0001) (8). The poor median survival
of our patients (21.3 months) could be explained partly by
the fact that most of our patients had diffuse liver lesions
and the surgical resection thus could not be performed
to them except for patient 7, who got some appeasement
operations and survived almost 5.1 years. Although the
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outcome of PHL was generally poor, there were still some
single case reports showing a favorable outcome (22-25)
reported that a low-dose corticosteroid, the THP-COP
(therarubicin, cyclophosphamide, vincristine) protocol or
the addition of rituximab could improve the prognosis of
those NHL resistant to current treatments.

Conclusions

Patients who had primary liver lymphoma tended to
present some non-specific clinical, serological and
radiological features. Abdominal pain, B symptoms and
hepatosplenomegaly were three most frequently presenting
features. The tumor markers in these patients were normal,
which is different from the most cases of hepatocellular
carcinoma (26). The liver function was compromised in
most cases. The imaging features of patients revealed
solitary, multiple and diffuse lesions, which were hypoechoic
in ultrasounds and hypoattenuating in CT. The median
survival time was about 21.3 months.

In a word, PHL is an aggressive disease and the best
treatment still remains uncertain with few patients achieved
complete remission or survived. As the number of case
reports of PHL keep growing and bad prognosis of some
patients partly related to the diagnostic delay, it’s necessary
for clinicians to pay attention to the patients with the
common clinical and imaging features. In this way, we may
be able to diagnose the disease early by using the method of
liver biopsy and have more alternative treatment choices for
the patients.
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