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Abstract
AIM: To assess the benefits and limits of surgery for 
primary hepatic lymphoma (PHL), and probability of 
survival after postoperative chemotherapy.

METHODS: A retrospective analysis was undertaken 
to determine the results of surgical treatment of PHL 
over the past 8 years. Only nine patients underwent 
such treatment. The detailed data of diagnosis, treat-
ment, and prognosis were carefully studied.

RESULTS: All patients were mistaken as having α- 
fetoprotein-negative hepatic cancer before pathological 
diagnosis. The mean delay time between initial symp-
toms and final diagnosis was 26.8 d (range: 14-47 d). 
Hepatitis B virus infection was noted in 33.3% of these 
patients. Most of the lesions were found to be restricted 
to a solitary hepatic mass. The surgical procedure per-
formed was left hepatectomy in five cases, including left 
lateral segmentectomy in three. Right hepatectomy was 
performed in three cases and combined procedures in 
one. One patient died on the eighth day after surgery, 

secondary to hepatic insufficiency. The cumulative 6-mo, 
1-year, and 2-year survival rates after hepatic surgery 
were, respectively, 85.7%, 71.4%, and 47.6%. One 
patient survived for > 5 years after surgery without any 
signs of recurrence until latest follow-up, who received 
routine postoperative chemotherapy every month for 
2 years and then regular follow-up. By univariate analy-
sis, postoperative chemotherapy was a significant prog-
nostic factor that influenced survival (P  = 0.006). 

CONCLUSION: PHL is a rare entity that is often mis-
diagnosed, and has a potential association with chronic 
hepatitis B infection. The prognosis is variable, with 
good response to early surgery combined with postop-
erative chemotherapy in strictly selected patients. 
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INTRODUCTION
Primary hepatic lymphoma (PHL) is confined to the liver 
with no evidence of  lymphomatous involvement in the 
spleen, lymph nodes, bone marrow, or other lymphoid 
structures[1]. PHL is a very rare malignancy, and constitutes 
about 0.016% of  all cases of  non-Hodgkin’s lymphoma[1]. 
Most patients are treated with chemotherapy, with some 
physicians employing a multimodality approach[2]. How-
ever, the optimal therapy is still unclear and the outcomes 
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are uncertain. The purpose of  this short report is to de-
fine the correct management of  PHL with the help of  
nine clinical cases observed in the past 8 years.

MATERIALS AND METHODS
Patients
In view of  the policy to try to resect hepatic lymphoma 
completely whenever possible, the charts of  all patients 
operated upon for this condition from January 2002 to 
March 2010 were reviewed retrospectively. The diagnosis 
of  PHL was defined[3]: (1) at the time of  disease presenta-
tion, the patient’s symptoms were caused mainly by the 
liver involvement; (2) there was an absence of  palpable 
lymphadenopathy, and no radiological evidence of  distant 
lymphadenopathy; and (3) there was an absence of  leu-
kemic blood involvement in the peripheral blood smear. 
Thus, patients with splenic, lymph node, or bone marrow 
involvement were excluded. During this period, only nine 
patients met these criteria. The analyses included sex, age, 
information concerning PHL, the type of  liver surgery 
performed, postoperative therapy, the associated morbid-
ity and mortality, and overall survival. The follow-up was 
complete for all nine patients.

Statistical analysis
The clinicopathological factors were analyzed for prog-
nostic significance using a Kaplan-Meier product-limit 
method with a log-rank test. Significance was established 
at P < 0.05. Statistical calculations were performed by a 
statistical analysis program package (SPSS Inc., Chicago, 
IL, USA).

RESULTS 
Clinicopathological data
The clinicopathological characteristics of  the patients are 
depicted in Table 1. PHL commonly presents at 51 years 
of  age (range: 28-78 years), with a male to female ratio of  
0.8:1. The most common presenting symptom is abdomi-
nal pain or discomfort, which occurs in 55.6% of  patients. 
Clinical examination revealed the presence of  palpable 
abdominal masses in 22.2% of  cases. All patients were 
misdiagnosed before pathological diagnosis. The mean 
delay time between initial symptoms and final pathological 
diagnosis was 26.8 d (range: 14-47 d). Diffuse large B-cell 
lymphomas were the most common type of  PHL (66.7% 
of  cases). The next most common type was mucosa-
associated B-cell lymphoma, found in 22.2% of  cases, fol-
lowed by peripheral T-cell lymphoma (11.1%).

Laboratory findings
Liver function tests, including transaminases, alkaline 
phosphatase, lactate dehydrogenase and bilirubin were 
abnormal in 33.3% of  patients. As the bone marrow was 
not involved, blood counts were within the normal range 
in most patients, except for three with marked spleno-
megaly related to liver dysfunction. Tests for human im-
munodeficiency virus, hepatitis B virus (HBV), and hepa-

titis C virus (HCV) were also carried out. In all patients, 
α-fetoprotein (AFP) and carcinoembryonic antigen were 
not significantly elevated. Hypercalcemia and coagula-
tion abnormalities were not found in any of  our patients. 
HBV infection was noted in 33.3% of  these patients and 
hepatitis C in 11.1%.

Imaging studies
The most common presentation was a solitary lesion, 
which occurred in about 77.8% of  cases, followed by mul-
tiple lesions in about 22.2% of  patients. Ultrasound was 
performed in all the patients and usually demonstrated 
hypoechoic lesions to the surrounding normal liver paren-
chyma in 88.9% of  cases.

On computed tomography, PHL lesions usually appear 
as hypoattenuating lesions, which might have a central area 
of  low intensity that indicates necrosis (Figure 1A). Fol-
lowing the administration of  intravenous contrast agent, 
PHL lesions might show slight enhancement (Figure 1B). 
Most magnetic resonance imaging (MRI) findings in PHL 
were described as hypointense on T1-weighted images, and 
hyperintense on T2-weighted images in our patients. 
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Table 1  Clinicopathological characteristics of patients, pri-
mary hepatic lymphoma and liver resection

Clinicopathological characteristics Value (%)

No. of patients 9
Median age (at the time of surgery) 51.4 yr (range: 28-78 yr)
Sex
   Male 4
   Female 5
Hypertension 1
Rheumatic heart disease 1
Hepatitis B infection 3 (33.3)
Hepatitis C infection 1 (11.1)
PHL
   Median diameter of PHL lesion 5.0 cm (range: 1.0-10.0 cm)
   No. of PHL lesions
      Solitary 8
      Multiple 1
   Site of PHL lesion
      Left lobe 5
      Right lobe 3
      Bilobar 1
   Vascular invasion
      Present 0
      Absent 9
   Lymph node involvement
      Present 1
      Absent 8
   Interruption of hepatic hilum
      Present 9 (14.0 ± 4.2 min, range: 8-20 min)
      Absent 0
   Type of liver resection
      Left hepatectomy 5
      Right hepatectomy 3
      Combined procedures 1
Length of operation 110 ± 59 (range: 50-255 min)
Blood loss of operation  211 ± 74 (range: 100-300 mL)
Adjuvant regional therapy
   Present 5 (55.6)
   Absent 4 (44.4)

PHL: Primary hepatic lymphoma.



Operative details and perioperative outcome
Liver resection was performed in all cases. In eight pa-
tients, the resection was classified as curative, whereas one 
patient had palliative resection with a portal lymph-node-
positive biopsy. The distribution of  surgical procedures 
was left hepatectomy in five patients (55.6%), right hepa-
tectomy in three (33.3%), and combined procedure in one 
(11.1%). In the postoperative course, one patient died on 
the eighth day after surgery, secondary to hepatic insuf-
ficiency. Postoperative chemotherapy was administered to 
five patients.

Survival and prognostic factors
The cumulative 6-mo, 1-year and 2-year survival rate was 
77.8%, 66.7%, and 55.6%, respectively, with a median 
survival of  23 mo. One patient was also alive and tumor-

free for > 5 years after resection. Among the factors con-
sidered, postoperative chemotherapy (P = 0.006) was the 
only significant prognostic factor for survival (Figure 2). 

DISCUSSION
We suggest that our patients had PHL because we found 
only liver tumor and no lymphadenopathy or bone mar-
row lesions. Although the liver contains lymphoid tissue, 
host factors can make the liver a poor environment for 
the development of  malignant lymphoma[4]. Therefore, 
PHL is rare. In our study, PHL in men was less frequent 
than in women, which did not accord with the previ-
ously reported trend towards male predominance[1-5]. 

The etiology of  PHL is unknown, although several 
possible factors such as hepatitis, cirrhosis, and immuno-
suppressive drugs have been proposed[3]. There appeared 
to be a strong association between PHL and HBV in our 
patients. Hepatitis B was found in 33.3% of  patients. In 
contrast, the prevalence of  hepatitis C was very low, with 
only one patient having the infection. However, some 
authors have revealed a variety of  possible associations 
between PHL and chronic HCV infection[6-8]. 

Conflicting theories exist on the association of  HBV 
infection and PHL[3,9-11]. Aozasa et al[9] have reported a 
20% prevalence of  hepatitis B surface antigen positivity 
in a series of  69 patients with PHL, in which 52 patients 
were from western countries and 17 from Japan. Chronic 
antigenic stimulation by HBV has been postulated to play 
a role in the development of  PHL[10]. Based on all these 
data, it is likely that some association between PHL and 
HBV does in fact exist. However, the high prevalence of  
HBV infection in the present study perhaps corresponded 
to the high HBV seropositivity in China of  10% in the 
general population[12]. 

Although it remains uncertain to what extent HBV 
contributes to the development of  PHL, a host environ-
ment with impaired immunity might play an important 
role[6,7,13]. Therefore, we hypothesize that chronic HBV 
infection, as with our three patients, could have impaired 
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Figure 1  The preoperative imaging and surgical specimen in primary he-
patic lymphoma. A: By computed tomography, primary hepatic lymphoma (PHL) 
appeared as a solitary hypoattenuating lesion with a central area of low intensity; 
B: PHL lesion was slightly enhanced following the administration of intravenous 
contrast agent; C: Pathological features revealed that the PHL lesion was an en-
capsulated, hypovascular tumor with central necrosis.
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Figure 2  Survival among patients undergoing hepatic resection for pri-
mary hepatic lymphoma, with or without postoperative chemotherapy, and 
the overall cumulative survival of all patients (except for one who died 
perioperatively). bP < 0.01 vs hepatic resection for primary hepatic lymphoma 
with postoperative chemotherapy (log rank test).
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host immunity, which subsequently led to accelerated 
development of  PHL. If  this hypothesis is confirmed, 
suppression from HBV infection or from complications 
related to chronic viral infections could be crucial steps in 
preventing carcinogenesis of  PHL.

Due to the rarity of  this disease entity, the non-spe-
cific clinical presentation, and laboratory and radiological 
features, PHL can be confused with focal nodular hyper-
plasia, primary hepatic tumors, carcinoma with hepatic 
metastases, and systemic lymphoma with secondary he-
patic involvement[10]. In the present study, all patients were 
mistaken as having AFP-negative hepatic cancer before 
pathological diagnosis. We retrospectively performed im-
aging studies to discriminate between these possibilities. 
As in our patients, most PHL is usually hypoechoic by 
sonography and shows hypointensity on T1-weighted and 
hyperintensity on T2-weighted MRI.

The optimal therapy for PHL is still unclear and the 
outcomes are uncertain[5]. Most patients with PHL pres-
ent with poor prognostic features. One large review of  
72 patients has shown the median survival to be 15.3 mo 
(range: 0-123.6 mo)[14]. In our study, the median overall 
survival for all nine patients was 23 mo. These results are 
better than those previously reported and could have been 
due to strict patient selection and the use of  postoperative 
chemotherapy in most patients.

Our univariate analysis revealed that postoperative 
chemotherapy was the only significant prognostic factor 
that influenced survival. In a previous study, one patient 
treated with surgery followed by chemotherapy and radia-
tion was reported to be alive at 5 years following initial di-
agnosis[2]. Page et al[15] have stratified several pretreatment 
risk factors after a retrospective cohort review. Lei has 
proposed that, in patients with localized disease, surgery 
followed by adjuvant chemotherapy should be considered 
to prevent disease recurrence[3]. Therefore, we advise that 
good prognosis of  PHL can be obtained by early surgery 
combined with chemotherapy in strictly selected patients. 

The primary limitation of  this study was the small 
sample size and its retrospective nature, even though 
this study population represents a relatively large sample 
in surgical management of  PHL in one single center. A 
larger prospective series could enable us to draw more 
substantive conclusions with regard to the roles of  post-
operative chemotherapy and HBV infection in the surgical 
setting of  PHL.
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