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Abstract 

Background  Primary hepatic Burkitt lymphoma (PHBL) in children is an extremely rare hepatic malignancy 
with a dismal prognosis, unless it is detected and treated promptly.

Case summary  An 11-year-old child with abdominal pain was admitted to our hospital. No notable abnormali-
ties were found during his physical examination or laboratory workup, but the abdominal computed tomography 
and magnetic resonance imaging both indicated a malignant hepatic mass measuring 9.2 × 7.1 × 7.5 cm in size. His 
postoperative pathology revealed an unexpected primary hepatic Burkitt lymphoma following a laparoscopic liver 
lobectomy. He then received rituximab and intense multi-agent chemotherapy as treatment. Despite post-chemo-
therapy bone marrow suppression, the patient eventually made a full recovery and had a good overall state.

Conclusion  In this study, we describe a rare case of pediatric primary hepatic Burkitt lymphoma and review the lit-
erature on clinical features, diagnosis, and treatment for primary hepatic Burkitt lymphoma in children. We stress 
that this diagnosis should be taken into account in the absence of other single hepatic lesions or primary tumors 
of hematological disorders, particularly when there is a normal AFP level.
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Introduction
Primary hepatic lymphoma (PHL) is a rare cancer that 
accounts for less than 10% of all focal hepatic lesion [1]. 
Among lymphoma, PHLs make up 0.4% of all extranodal 
lymphomas and 0.016% of all non-Hodgkin lymphomas 
[2]. The diffuse large B cell lymphoma (DLBCL) tissue 
type is frequently observed in the PHLs [3, 4]. However, 
Burkitt lymphoma, a kind of histological type of mature 
B cell non-Hodgkin’s lymphoma that originates from 
liver without extrahepatic primary lesions, is highly 

uncommon in children with just eight cases reported 
globally (Table  1) [5–12]. We describe a rare case of 
primary hepatic Burkitt lymphoma (PHBL) in children 
in this report and review the prior literature to offer an 
overview of its epidemiology, etiology, clinical presenta-
tion, imaging features, pathological features, therapy, and 
prognosis.

Case presentation
An 11-year-old child who had been complaining of right 
upper quadrant ache for 10 days was hospitalized to our 
hospital. A large lesion that the local hospital discovered 
during a CT scan of his abdomen led them to believe 
that he most likely had liver cancer. He had no history of 
hypertension, coronary heart disease, diabetes, or infec-
tious disease. His grandfather passed away from liver cir-
rhosis in the past, and his father carried the hepatitis B 
virus. Physical examination revealed that his belly was 
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soft, flat, and lacking any abdominal mass or rebound 
pain.

Laboratory workup for tumor markers, liver function, 
coagulation, blood routine, and liver function did not 
reveal any notable abnormalities. Our hospital’s abdomen 
enhanced CT scan revealed that the lesion, which meas-
ured 9.2 × 7.1 × 7.5  cm, was located in the hepatic seg-
ments V and VI. Additionally, it implied that the lesion 
might mostly be malignant. Moreover, hepatic MRI did 
not reveal any mesenteric or retroperitoneal lymphad-
enopathy, calcification, or necrosis (Fig.  1A–C). On the 
basis of this,we recommended him to receive the laparo-
scopic resection.

During surgery, a massive solid mass with unclear 
boundaries was discovered protruding through the sur-
face of the right lower lobe of the liver. Particularly, the 
tumor was adhering to the lower omental tissue with 
spontaneous rupture and bleeding under the tumor 
mass (Fig.  1D). No extra-hepatic metastases were seen, 
and no  enlarged lymph nodes were also detected. Fol-
lowing removal of the mass from the abdominal cavity, 
a 9.2 × 7.1 × 7.5  cm tumor with localized bleeding and 
necrosis was discovered by pathological testing (Fig.  2). 
The specimen was then sent to pathology for diagnostic 
tests.

The surgery took 190  min, and 100  mL of blood 
was lost in total. After surgery, the patient made a full 

recovery without any blood transfusions. Unexpectedly, 
the definitive diagnosis of hepatic Burkitt lymphoma 
(PHBL) was made. This is an uncommon hematologic 
cancer of the liver. Consequently, after he was discharged 
from our hospital, we advised that he continue his treat-
ment in a children’s specialty facility.

He received rituximab continuously along with chem-
otherapy in accordance with BFM Collaboration Group 
protocol. But frequent chemotherapy caused severe 
post-chemotherapy bone marrow suppression, which 
reduced the production of platelets, red blood cells, and 
white blood cells. He subsequently experienced recur-
rent fever and rash, although these symptoms were man-
aged by symptomatic therapy such anti-infection, gamma 
globulin infusion, and blood transfusion. In the end, he 
successfully finished five rounds of chemotherapy within 
4 months of the operation.

Follow‑up
We conducted a systematic follow-up on the patient 
16  months following the operation. He made a good 
recovery and showed no signs of fever or redness. His 
laboratory tests also return to normal. And his PET-CT 
scan results indicate that there are no signs of recurrence, 
which is considered achieving complete remission (CR).

Table 1  Clinical characteristics and treatment results of children with primary hepatic Burkitt lymphoma

M Man, F Female, NA not available, Ara-C Cytarabine, VP-16 Etoposide, CTX Cyclophosphamide, DXR Doxorubicin, MTX Methotrexate, PDN Prednisone, VCR Vincristine, 
R Rituximab, DM Daunomycin, A Asparaginase, CR Complete remission, CT chemotherapy, RT Radiotherapy, BFM Berlin-Frankfurt-Munster protocol, Ref References
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Discussion

Although secondary liver involvement in non-Hodgkin 
lymphomas is frequently observed in their advanced 
stages, primary hepatic lymphoma (PHL) is a rare type 
of cancer. According to previous study, man in their mid-
dle years are most frequently affected [13, 14].PHL con-
stitutes 0.016% of all non-Hodgkin lymphomas [2]. As a 
kind of histological type of mature B cell non-Hodgkin’s 
lymphoma, Burkitt’s lymphoma (BL) is a highly aggres-
sive and quickly developing cancer. Particularly, pri-
mary hepatic Burkitt lymphoma (PHBL), defined as 
BL confined to the liver is exceptionally rare at any age. 
According to our knowledge, only eight cases of PHBL in 

children have been reported in the literature that is cur-

rently available (Table 1).
Taking this present case into account, their median 

age was 8.4  years (range, 2.5–14  years). The clinical 
manifestations of PHBL are non-specific and include 
nausea, exhaustion, weight loss, and abdominal pain. 
The child only ever displayed clinical illness and symp-
toms of liver failure in one instance. Two cases in par-
ticular were complicated with acute pancreatitis and 
hepatectomy eased the symptoms. It was hypothesized 
that the extrinsic tumor compressing the ampulla of 
Vater was partially blocking the pancreatic outflow. 
Physical examination of PHBL may also exhibit no 

Fig. 1  A T1w sequence, transverse plane, revealing a large space occupying lesion in the right lobe of liver. B T2w sequence, same plane, showing 
the hyper-intense signal of the lesion. C T1w sequence, coronal plane, following intravenous contrast administration. D Intraoperative picture. The 
tumor (red arrow) with spontaneous rupture and bleeding in the bottom was adhesion to the lower omental tissue (yellow arrow)

Fig. 2  Massive grayish white necrotic tissue was found in the dissected specimen
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abnormalities. Nevertheless, common positive indica-
tions include hepatomegaly, with some instances also 
showing jaundice or lymphadenopathy. Correspond-
ing with adult data [13, 14], all of the known pediatric 
PHBL cases are in boys, and none of them show signs 
of a pre-existing liver condition. In our research, the 
only documented fatality was that of a youngster whose 
diagnosis illness did not allow him to live long enough 
to begin therapy, and his diagnosis of PHBL was made 
post-mortem [11]. Nevertheless, chemotherapy alone or 
in combination with surgical resection worked success-
fully for the majority of kids.

Despite individuals with PHL being discovered to be 
related with a number of diseases, such as EBV, HBV, 
HCV, or HIV infections, liver cirrhosis, systemic lupus 
erythematosus, and immunosuppressive medication, the 
pathogenesis of PHL has not yet been thoroughly eluci-
dated [13, 15]. Only one of the nine children in this study 
had HAV, and none of the others had any complications 
from the aforementioned illnesses. It is unfortunate that 
genetic screening was not done on the youngster in this 
circumstance. Accordingly, more pediatric case studies 
and analysis are required.

Owing to its rarity, PHBL may be difficult for doctors 
and pathologists to diagnose. Primary hepatic tumors 
and metastatic lesions are included in the initial dif-
ferential diagnosis made only on the basis of a physi-
cal examination. It is important to distinguish primary 
hepatic tumor from hepatoblastoma, hepatocellular 
carcinoma, hepatic adenoma, and other related condi-
tions. The diagnosis of hepatoblastoma and hepatocel-
lular carcinoma in our patient was not supported by 
the normal AFP. Hepatic adenomas often appear dur-
ing puberty and are linked to androgen use [10], which 
was not the case in our patient. Infantile hemangioen-
dothelioma is unlikely because the disease typically 
manifests before the age of 6 months as a mass in the 
liver or with severe hepatomegaly and heart failure 
brought on by many arteriovenous connections inside 
the tumor. The biliary tract is where hepatic embryo-
nal sarcoma develops, and it typically manifests before 
the age of 5. Since there are no associated symptoms, 
the typical presentation, which is jaundice secondary 
to biliary blockage, is improbable in this instance. In 
our situation, the possibility of a primary hepatic neu-
roendocrine tumor was strongly considered because 
it might manifest as metastatic disease without a pri-
mary tumor. Additionally, immunohistochemistry 
results that are positive for chromogranin A (CgA) and 
neuron-specific enolase (NSE) are required to sup-
port this verified diagnosis. With regard to metastatic 
lesions, we could quickly rule out liver metastasis from 
an intestine tumor using common tumor markers as 

CA 19–9 and CEA. Finally, the lack of a primary kid-
ney lesion on imaging examinations allowed for the 
easy exclusion of a Wilms tumor.

Histopathology provides the foundation for the PHL 
diagnosis in its entirety. It is acceptable to diagnose liver 
tumors using ultrasound-guided core-needle biopsy, 
but malignant tumors run the danger of metastasiz-
ing along the needle tract. Laparotomy also offers the 
additional advantage of allowing for a better examina-
tion of the abdominal cavity to rule out the presence 
of extra hepatic masses. Although the histological type 
of the mass was unclear, we performed a laparoscopic 
exploration and planned biopsy since it was possi-
ble that the tumor was malignant. Upon entering the 
abdominal cavity, we found that the liver tumor was 
huge, accompanied by the appearance of spontane-
ous rupture and bleeding (Fig.  1D), which was further 
suggestive of malignancy. Laparoscopic liver resection 
was consequently carried out directly. Massive grayish 
white necrotic tissue was found in the liver following 
the removal of the tumor, as seen in Fig. 2. The tumor 
cells were identified through additional pathological 
analysis as tiny to medium-sized cells with basophilic 
cytoplasm, fatty vacuoles, round nuclei, and condensed 
chromatin, together with admixed macrophages that 
displayed the recognizable “starry-sky” appearance 
(Fig.  3). Immunohistochemical staining revealed the 
abundant presence of the markers CD20, C-myc, Bcl-
6, and MUM1. The proliferation factor determined by 
Ki67 was > 90%, which supported the Burkitt lymphoma 
diagnosis (Fig. 4).

According to Table  1, PHBL most frequently hap-
pens in the right lobe of the liver when it manifests as 
an isolated mass. Typically, ultrasound findings show 
the existence of hypoechoic homogeneous masses that 
correlate well with CT imaging data. However, the pres-
entation of PHBL on MRI varies, and it may present as 
a single or multiple nodules. In general, hepatic lym-
phoma is typically described as hypointense to normal 
liver on T1-weighted images and hyperintense to liver on 
T2-weighted images [9, 16].

There is currently no agreed-upon treatment for this 
rare case, and reports of sole surgical therapy, sole chem-
otherapy, or combined therapy exist. According to recent 
research and our case, complete surgical resection would 
be the preferred choice of treatment for patients with a 
single tumor restricted to one side of the liver when the 
histologic diagnosis is unknown. According to Table  1, 
surgical resection combined with postoperative adjuvant 
chemotherapy seems to be a good choice for patients 
with good liver function for which reduction of tumor 
load by surgery may be an adjunct to chemotherapy to 
some extent. For individuals with numerous nodules or 
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diffuse distribution of intrahepatic lesions, chemotherapy 
alone is preferable. Most pediatric oncology cooperative 
groups, as well as individual institutions, have reported 
excellent outcomes with intensive multiagent chemo-
therapy regimens that include cyclophosphamide, anti-
metabolites, anthracyclines, etoposide, vincristine, and 
corticosteroids in the treatment of Burkitt’s lymphoma 
in children [4, 17, 18]. Additionally, it has been dem-
onstrated that the level of serum lactic dehydrogenase 
(LDH) is suggestive to reflect the patient’s tumor load [4]. 
In other words, the increase of serum LDH may be a sen-
sitive indicator of poor prognosis in PHBL.

Conclusion
In conclusion, there is little knowledge about the causes 
and processes of pediatric PHBL, which is highly uncom-
mon in kids and predominantly affects boys and kids in 
school. As a result, no established consensus treatment 
protocols exist at this time. It is also simple to make a 
mistaken diagnosis because PHBL’s clinical signs and 
laboratory tests are not specific, and the final diagnosis 
is still determined by pathology. Therefore, this diagno-
sis should be taken into account in the absence of other 
single hepatic lesions or primary tumors of hematological 
disorders, especially when the AFP level is normal.

Fig. 3  Hematoxylin and eosin stain (HE) of the tumor tissue. a HE, 100 × . b HE, 200 × 

Fig. 4  Immunohistochemical staining of the resected specimen. a Bcl-6( +), b CD20( +), c C-myc( +), d Ki67( +), e MUM1( +)
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