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Abstract: We studied the imaging and histopathological features of primary hepatic diffuse large B-cell lymphoma in 
order to explore the clinicopathological features, diagnosis, differential diagnoses, and treatment. Immunolabelling 
was performed in seven cases of primary hepatic diffuse large B-cell lymphoma using histological and immunohis-
tochemical techniques. The clinical manifestations; imaging, histopathological, and immunohistochemical features; 
treatment; and prognosis of primary hepatic diffuse large B-cell lymphoma were observed and analyzed in light of 
the relevant literature. The average age of the seven patients was 63.4 years. Moreover, bulge of the upper right 
abdomen and progressive athrepsia and anemia were observed in all seven patients. Computed tomography (CT) 
revealed the presence of multiple solid hypodense lesions. Further, CT also revealed an enhanced irregular focus. 
Histopathological analysis revealed the following characteristics: heavy infiltration composed mainly of medium-
sized round cells with a lightly stained cytoplasm, prominent nucleoli and vesicular nuclei, nuclear fission and visible 
sky star phenomena. The tumor cells showed diffuse expression of CD19, CD20, and CD79a, with the percentage of 
Ki67-positive cells being 75%-80%. All these findings indicated that primary hepatic diffuse large B-cell lymphoma 
is rare and generally has a poor prognosis. Biopsy and immunohistochemical staining are helpful in its diagnosis. 
Further, the differential diagnoses include secondary liver diffuse large B-cell lymphoma, low/undifferentiated can-
cer of the liver, hepatoblastoma, leukemia of the liver, and other tumors. Early surgery and chemotherapy can have 
a good curative effect.
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Introduction

Diffuse large B cell lymphoma is a fairly com-
mon highly malignant type of non-Hodgkin’s 
lymphoma that develops in the lymph nodes. 
Primary hepatic diffuse large B cell lymphoma 
(PHDLBL) is rare, and accounts for 0.016% of 
all non-Hodgkin’s lymphomas [1]. Because the 
clinical features are not very specific, PHDLBL 
can easily be misdiagnosed as liver inflamma-
tory disease, benign tumor, or liver cancer. The 
present study describes the imaging, histo-
pathological, and immunohistochemical fea-
tures of seven cases of PHDLBL. The imaging 
characteristics, clinical and patho logical fea-
tures, diagnosis and differential diagnosis, and 

treatment and prognosis are discussed in light 
of other reported cases of PHDLBL.

Materials and methods

Clinical data 

We reviewed the cases of seven male patients 
with PHDLBL admitted to the General Hospital 
of Jinan Military Area (four cases, 2009-2014) 
and Peking Union Medical College Hospital 
(three cases, 2001-2014). The patients were 
55-73 years old, and the average age was 63.4 
years. In four cases, the tumors were located in 
the left lobe; in two cases, they were located in 
the right liver lobe; and in one case, it was locat-
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ed in the caudate lobe of the liver. In one case, 
the tumor had invaded the gallbladder. In all the 
patients, the upper right abdomen displayed a 
bulge. Further, three of the patients had fever 
and jaundice, and two patients had common 
bile duct calculi. Lymph node enlargement was 
not observed in any of the patients. Computed 
tomography (CT) revealed diffuse space-occu-
pying nodules in the liver, with a cross-sectional 
area of 2.5 × 1.5 cm to 12.5 × 10.4 cm, and 
multiple solid hypodense lesions. CT also 
revealed an enhanced irregular focus (Figure 
1). There was no evidence of abdominal lymph 
node enlargement. Laboratory examination 
showed peripheral blood anemia with a reduced 
platelet count. Liver function test revealed 
higher than normal levels of alkaline phospha-
tase. Two patients were positive for hepatitis B 
virus, and one patient was positive for hepatitis 
C virus. The serum α-fetoprotein (AFP) and car-
cinoembryonic antigen (CEA) levels were nor-
mal. The preliminary clinical diagnosis was pri-
mary liver cancer in four cases, primary liver 
cancer with common bile duct calculi in two 
cases, and hepatic adenoma and cirrhosis in 
one case. Five of the patients underwent sur-
gery, and two of the patients underwent liver 
biopsy.

Histological analysis and immunohistochem-
istry

The specimens used for examination were fixed 
in 4% formaldehyde. Conventional dehydration, 
paraffin embedding, sectioning, hematoxylin 
and eosin (H&E) staining, and light microscopic 

observation were subsequently conducted. The 
EnVison two-step method was used for immu-
nohistochemical staining. Antibodies against 
CD19, CD20, CD79a, CD3, CD43, CD10, bcl-6, 
mum1 Protein (mum-1), Hepatocyte-1 (Hep-1), 
and Ki67 were purchased from Fuzhou Maixin 
Biotechnology. Diaminobenzidine (DAB) was 
used for staining. Positive and negative con-
trols were also used. All the procedures were 
conducted in accordance with the manufactur-
er’s instructions.

Results

Histopathological characteristics

Manual observation and measurement showed 
that the diameter of the nodular and polypoid 
tumors in five cases was 12.5 cm, 10.4 cm, 8.5 
cm, 6.0 cm, and 4.5 cm. The color of the tumors 
was grayish black. The surface of the sections 
was solid and soft, and the boundary with the 
surrounding mucosa was clear (Figure 2). In 
one case, the tumor had invaded the wall of the 
gallbladder. In the other two cases of liver biop-
sy, the diameter of the excised tissue was 0.2 
cm, and the length was 0.8-1.0 cm, and the tis-
sue appeared pale and was soft to touch.

Microscopic examination revealed that the 
morphological characteristics of the tumor tis-
sues and cells were similar in the seven cases. 
It was also observed that the structure of the 
hepatic lobule was destroyed. The tumor cells 

Figure 1. Abdominal computed tomography (CT) 
scans of a patient with hepatic diffuse large B-cell 
lymphoma shows an enhanced irregular focus. Figure 2. Gross characteristics of the hepatic diffuse 

large B-cell lymphoma. The grey or grey-black tumor 
demonstrates clear boundaries, a nodular appear-
ance, and a soft consistency.
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were large and round in shape. The chromatin 
granules were thick and large in size; cytoplasm 
was found in abundance; Mitotic figures and 
sky star phenomena were clearly visible (Figure 
3A-C).

Immunohistochemical staining showed that the 
tumor cells were positive for CD19, CD20, and 
CD79a, but negative for CD3, CD43 and Hep-1. 
The tumor cells in two cases were positive for 
CD10, and in two cases, they were positive for 
CD10 and Bcl-6. The percentage of Ki67-
positive cells was 75-80% (Figure 4A-F).

Diagnosis

The seven patients in this study were diag-
nosed with PHDLBL, with tumor invasion into 
the gallbladder wall in one case. In four cases, 
the tumor was of the germinal center subtype, 
and in the remaining three cases, it was not of 
the germinal center subtype.

Discussion

PHDLBL is a type of rare non-Hodgkin’s lympho-
ma in which the lesions are limited to the liver 

Figure 3. Histology of the hepatic diffuse large B-cell lymphoma. A. Tumor cells are large and round. The chromatin 
granules are thick and large (H&E, ×400). B. There are distinct boundaries between the tumor (left) and liver (right) 
tissues (H&E, ×400). C. Mitotic figures and starry sky phenomena are clearly visible (H&E, ×400).

Figure 4. Immunohistochemical staining of hepatic diffuse large B-cell lymphoma according to the two steps EnVi-
sion method. A. CD20-positive tumor cells. B. Strong CD79a-positive staining in tumor cells. C. Tumor cell immuno-
histochemical staining is negative for CD3. D. Tumor cells that are positive for Bcl-6. E. Immunohistochemistry of 
hepatic cells that are positive for Hep-1. F. The Ki67 index is 75-80%.
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without any sign of peripheral lymphadenopa-
thy. The vast majority of patients with PHDLBL 
are elderly men [2], who usually present  
with abdominal pain, fever, jaundice, splenic 
enlargement and space-occupying lesions with-
in the liver. PHDLBL has non-specific clinical 
manifestations, and the rate of clinical misdiag-
nosis is high. Some cases showed lymphatic 
metastasis into the surrounding liver tissue 
and bone marrow involvement. Peripheral 
lymphadenopathy was not found. CT showed 
diffuse space-occupying nodules in the liver. 
The cause of PHDLBL is not entirely clear, but it 
may be related to viral hepatitis, liver cirrhosis, 
or the use of immunosuppressant drugs [3, 4]. 
Subsequent magnetic resonance imaging (MRI) 
usually shows diffuse hypointense lesions on 
T1-weighted images and hyperintense lesions 
on T2-weighted images. Presence of lymphoma 
in the liver biopsy sample and absence of lym-
phoproliferative disease outside the liver are 
considered to indicate PHDLBL. Therefore, liver 
biopsy or rapid intraoperative pathological 
examination is of great significance for the 
diagnosis and differential diagnosis of PHDLBL.

The major histological features of PHDLBL were 
wide destruction of the hepatic lobule structure 
with diffuse infiltration of medium to large het-
erotypic lymphocytes. The tumor cells mainly 
showed infiltration along the liver sinus and 
damage to the liver cells. The cytoplasm was 
stained and abundant in the tumor cells; fur-
ther, the nuclei were rounded and slightly irreg-
ular, with visible vesicular nuclei, nucleoli, and 
fission. The tumor cells were positive for CD19, 
CD20, and CD79a, and the germinal center 
subtype tumors were positive for CD10 and Bcl-
6. Tumors that were not of the germinal center 
subtype were negative for CD10 and Bcl-6, but 
they were either positive or negative for Mum-1. 
In addition, 10% of the cases were positive for 
CD5 positive, and most of the CD5-positive 
cases were of primary DLBCL. 

Due to the lack of specific clinical manifesta-
tions and imaging features of PHDLBL, histo-
logical analysis of the biopsy sample is impor-
tant for its diagnosis. If the patients were found 
to have hepatic space-occupying lesions  
on imaging, they underwent liver biopsy under 
B ultrasound or CT guidance. Immunohis- 
tochemical staining and flow cytometric analy-
sis were also used to confirm primary non-

Hodgkin’s lymphoma. However, because the 
liver biopsy specimens were very small, the 
morphological features of the tissue were not 
clear. Therefore, it is easy to misdiagnose liver 
lymphoma as liver inflammatory disease or 
other diseases. It is also important to differenti-
ate PHDLBL from secondary liver diffuse large 
B cell lymphoma, low/undifferentiated cancer 
of the liver, hepatoblastoma, leukemia of the 
liver, and other tumors [5, 6]. 

In PHDLBL, the tumor boundary in the liver can 
be distinctly seen. However, secondary liver dif-
fuse large B cell lymphoma is often character-
ized by hepatic masses with focal or diffuse 
infiltration, and the main histological feature is 
the presence of a considerable number of large 
heterotypic lymphocytes along with small lym-
phocytes and histiocytes. The tumor cells are 
mainly found to infiltrate the portal area of the 
liver.

In the case of low/undifferentiated cancer of 
the liver, the tumor cells are not large. Although 
this tumor shares certain characteristics with 
PHDLBL, immunohistochemical studies show 
that it is strongly or weakly positive for cytoker-
atin (CK), positive for Hep-1 in some cases, and 
negative for CD20 and CD79a. These immuno-
histochemical features can be used for differ-
entiating it from PHDLBL. 

Hepatoblastoma is common in infants and 
young children, and occasionally occurs in older 
children and adults. The microscopic features 
are mainly immature liver cells with or without 
mesenchymal components. Further, immuno-
histochemical analysis has shown that hepato-
blastomas are positive for EMA, AFP, and HCG; 
locally positive for CK; and negative for CD20 
and CD79a. These findings can be used for dif-
ferentiating hepatoblastomas from PHDLBL. 

Leukemia and other tumors of the liver result in 
an increase in liver volume with diffused tumor 
or nodular tumor formation. Further, there is no 
obvious damage to the hepatic lobules on 
microscopic examination, and interstitial leuke-
mia cells can be seen occupying the blood 
sinus. In addition, bone marrow biopsy exami-
nation typically shows abnormal lymphocyte 
hyperplasia. 

Surgical treatment, radiotherapy, and chemo-
therapy have been used alone or in combina-
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tion for the treatment for PHDLBL. For solitary 
liver lesions, complete surgical resection is the 
first choice of treatment, and it is followed by 
chemotherapy as the next choice of treatment. 
Surgical resection only results in an average 
survival of 22 months. Therefore, simple surgi-
cal treatment cannot be used to achieve com-
plete remission in all cases. It has been report-
ed that in addition to surgery, radiofrequency 
ablation in combination with chemotherapy 
may have considerably better effects than sur-
gery alone [7, 8]. The traditional chemotherapy 
regimen used is CHOP (cyclophosphamide, 
doxorubicin, vincristine, and prednisone), which 
is an anthracycline-based regimen. Rituxan is a 
monoclonal antibody that acts against the 
CD20 antigen, which was the first proven safe 
and effective treatment against B cell lympho-
ma. The effect of the R-CHOP protocol is better 
than that of the CHOP protocol [9, 10]. Emile et 
al. reported that the prognosis of nodular lym-
phoma cells in PHDLBL is better than that of 
diffuse infiltrates [11]. The 1-year and 3-year 
survival rates of nodular infiltrates of PHDLBL 
were 70% and 38% respectively, and the rates 
of diffuse infiltration were 57% and 18% respec-
tively. Among the seven patients, two under-
went postoperative R-CHOP chemotherapy and 
achieved complete remission with follow-up for 
10 months and 13 months. Two of the patients 
were treated with postoperative CHOP for 4 
weeks and were stable thereafter; they were 
followed up for 8 months. Two patients died-
one as a result of tumor progression and one 
as a result of lung infection-after 6 months and 
8 months respectively; these two patients did 
not undergo chemotherapy. In one case, the 
patient was elderly and refused to undergo che-
motherapy; he remained under close clinical 
follow-up.

In conclusion, PHDLBL is a rare disease  
that lacks specific imaging and clinical ma- 
nifestations and biochemical indicators. Its 
diagnosis is difficult, as lymphoma in other 
organs or tissues outside of the liver needs to 
be excluded. When multiple space-occupying 
lesions are found in the liver but invasion into 
other organs or tissues is not observed, 
PHDLBL should be considered as a possible 
diagnosis and liver biopsy should be performed. 
If PHDLBL is diagnosed, chemotherapy should 
be started immediately, and the patient should 
be closely monitored for adverse reactions and 
complications.
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