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Background: Primary hepatic lymphoma (PHL) is a rare malignant tumor. Extranodal marginal zone lymphoma of the mucosa-associated lymphoid tissue (MALT) is an indolent lymphoma occurring at extranodal sites. The stomach is the most common organ affected by MALT lymphoma, whereas liver-related lymphoma is rarely reported. Its atypical clinical presentation often delays the diagnosis. Owing to the rarity of PHL, identifying its optimal treatment still remains a challenge. Herein, we report a case of PHL of the MALT type mimicking hepatic adenoma that was treated by hepatectomy without chemotherapy and review the scarce literature. Our findings suggest that surgery is an alternative approach to cure patients with localized hepatic lymphoma.



Case summary: A 55-year-old woman was admitted to our hospital because of upper abdominal discomfort, and a liver lesion was detected by computed tomography. She did not have nausea, fever, fatigue, jaundice, weakness, night sweats, or weight loss before admission. And her previous medical history was unremarkable. There were no positive signs on physical examination. Based on her preoperative examination including magnetic resonance imaging, the liver lesion was suspected to be a hepatic adenoma; however, the possibility of it being a malignancy like hepatocellular carcinoma was not excluded. Therefore, a decision of resection of the lesion was made. During the operation, hepatectomy of segment 4b and cholecystectomy were performed. The patient recovered well; however, after postoperative pathological examination, the lesion was diagnosed as a hepatic lymphoma of MALT type. The patient was reluctant to undergo chemotherapy or radiotherapy. At 18-month follow-up, no significant recurrence was observed, indicating that the treatment had a curative effect.



Conclusion: Notably, primary hepatic lymphoma of MALT type is a rare, low-grade B-cell malignancy. Making an accurate preoperative diagnosis of this disease is usually difficult, and liver biopsy is an appropriate avenue to improve the diagnostic accuracy. In patients with a localized tumor lesion, hepatectomy followed by chemotherapy or radiotherapy should be considered to achieve better outcomes. Although this study describes an unusual type of hepatic lymphoma mimicking a benign tumor, it has its inherent limitations. More clinical studies are required to establish guidelines for the diagnosis and treatment of this rare disease.
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Introduction

Primary hepatic lymphoma (PHL) or liver lymphoma is a lymphoproliferative disorder that typically presents as a lesion confined to the liver without the involvement of lymph nodes, spleen, bone marrow, or other lymphoid structures. Diffuse large B-cell lymphoma (DLBCL), follicular lymphoma, T-cell lymphoma, and mucosal-associated lymphoid tissue (MALT) lymphoma constitute the majority of primary hepatic lymphomas. PHLs account for 0.016% of all cases of non-Hodgkin lymphoma (NHL) (1), and a primary hepatic extranodal marginal zone lymphoma of MALT is extremely rare. The etiology of PHL remains unclear, and due to its nonspecific clinical, laboratory, and imaging findings, the preoperative diagnosis is more difficult and usually inaccurate (2). Owing to its rarity, our current understanding of PHL is predominantly derived from case reports and case series (3). Consequently, to our knowledge, there is currently no consensus on imaging study findings or treatment for PHL. Herein, we present an interesting case of a primary hepatic lymphoma of MALT type treated with liver resection, which was preoperatively identified to be a hepatic adenoma.



Case presentation

A 55-year-old woman consulted our hospital for investigation of upper abdominal discomfort, and then, a liver lesion was detected by computed tomography (CT) scan in April 2021. She did not have nausea, fever, fatigue, jaundice, weakness, night sweats, or weight loss before admission. The patient was previously healthy and had no history of hypertension, diabetes, heart disease, surgery, or allergies. Also, she had no remarkable personal history and no special family history. Physical examination at the time of admission to the hospital revealed no tenderness or rebound pain in the abdomen; furthermore, no lymphadenectasis, hepatomegaly, splenomegaly, or palpable mass was noted.

Laboratory data are shown in Table 1. Peripheral blood cell counts revealed decreased white cell count (2.8 × 109/L, normal range 3.5%–9.5 × 109/L) without anemia. Liver function and renal function were normal, and blood glucose, electrolyte, and lactate dehydrogenase (LDH) levels were in the normal range. Total cholesterol was slightly elevated (5.54 mmol/L, normal range 2.8–5.2 mmol/L). Serological tests for hepatitis B and C viruses (HBV and HCV) and human immunodeficiency virus (HIV) were all negative. Levels of tumor markers, such as alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), and carbohydrate antigen 19–9 (CA19-9), were within the normal range at 2.59 ng/ml, 1.01 ng/ml, and 5.62 U/ml, respectively.


TABLE 1 Relevant laboratory analysis.
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Abdominal CT revealed an elliptic low-density shadow (Figure 1) occupying the left inner lobe of the liver. Then, abdominal magnetic resonance imaging (MRI) was performed, which showed a slightly longer signal with heterogeneous density in both T1 and T2 sequences. The mass measured 4.7 × 4.2 cm (Figure 2), after intravenous injection of contrast agent, and the lesion was significantly strengthened in the arterial stage and decreased in the portal and delayed stages, which was similar to the liver parenchyma enhancement. In addition, no neoplasm was found in subsequent CT scans of the cephalothorax, abdomen, and pelvic cavity.
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FIGURE 1
Abdominal computed tomography showing an elliptical low-density mass (white arrow) in the left inner lobe of the liver.
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FIGURE 2
Magnetic resonance imaging of the liver showing a high-signal-intensity mass in both T1-weighted image (A, black arrow) and T2-weighted image (B, white arrow). Significant enhancement (C, black arrow) was noted in the enhanced arterial phase, revealing a mass of 4.7 × 4.2 cm in size.


According to the laboratory examination and imaging results, the liver lesion was suspected to be a hepatic adenoma, but the possibility of a malignancy like hepatocellular carcinoma was not excluded. The patient did not consent to a liver biopsy because of concerns about needle tract metastasis. The tumor was likely to be resectable, therefore, an exploratory surgery was performed three days after admission. During the surgery, a solid and well-circumscribed mass was found on the lobus quadratus adjacent to the portal fissure, and then, hepatectomy of segment 4b and cholecystectomy were performed. There were no palpable lymph nodes in the hepatoduodenal ligament or mesentery. The gastrointestinal tract was also normal. After the operation, the patient was treated by fasting prohibition, acid inhibition, and nutritional support, but she refused to undergo subsequent chemotherapy or radiotherapy. She had an uneventful recovery without postoperative bleeding or bile leakage, and the standardized classification of surgical complications (Clavien–Dindo) was stage I.

Unexpectedly, a hepatic lymphoma was diagnosed by postoperative histopathological examination, which showed medium-sized lymphocyte infiltration in the hepatic sinuses (Figure 3A). These heterotypic lymphocytes morphologically resemble central cells, which are arranged concentrically around reactive lymphoid follicles. Immunohistochemistry was positive for the pan-B-cell marker CD20 and for CD79α, CD43, and Bcl-2; conversely, it was negative for CD3, CD5, cyclinD1 (Figures 3B–D). Moreover, CD21 shows irregular follicular dendritic cell networks (Figure 3E). The lymphoid cells showed a relatively low proliferation fraction as detected by Ki67 immunostaining (Ki-67 proliferation index: ∼13%, Figure 3F). All these histologic findings confirmed B-cell non-Hodgkin's lymphoma of MALT type.


[image: Figure 3]
FIGURE 3
Microscopic findings of the liver confirming B-cell non-Hodgkin's lymphoma of MALT type. (A, B, C, D, E, and F). (A) Medium-sized lymphoid cells infiltrated into the liver epithelium, forming lymphoepithelial lesions (hematoxylin-eosin staining). (B) Positive for the B-cell marker CD20. (C) Positive for the B-cell marker CD79α. (D) Negative for CD5.(E). CD21 showed irregular follicular dendritic cell networks. (F) A relatively low proliferation fraction detected by Ki67 immunostaining (∼13%).


After discharge, this patient was referred to the department of hematology for follow-up. However, as the patient was reluctant to undergo chemotherapy or radiotherapy, she was reviewed approximately every six months without special intervention or medication. Fortunately, she was disease-free 18 months after the operation and the recent systemic CT scan revealed no recurrence (Figure 4).
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FIGURE 4
The recent systemic CT scan revealed no recurrence.




Discussion

Primary hepatic lymphoma is a lymphoid tissue proliferative disease with no extrahepatic infiltration (4). PHLs account for 0.1% of all liver malignancies, 0.4% of extranodal lymphomas, and 0.016% of all NHLs (5). In previous case studies, primary hepatic lymphoma that is predominantly of B-cell origin was found to account for the majority. Marginal zone lymphomas of MALT type are a group of B-cell neoplasms that involve extranodal tissues and usually have indolent clinical behavior (6). These lymphomas may arise in different anatomic locations, with the stomach being the most common site. This disease can affect anyone, but it most commonly occurs in people in their fifth or sixth decade, with a sex ratio of 2–3 men to one woman (7).

The etiology of PHL occurrence is still unclear. Currently, there are two vigorous controversies: infection and compromised immunity. Recently, several studies have suggested that the increased incidence of PHL could be attributed to systemic lupus erythematosus, liver cirrhosis, immunosuppressive therapy, and virus infections, such as Epstein–Barr virus (EBV), HIV, HCV, and human T-cell lymphotropic virus (8–10). For instance, Imrani et al. (11) reported a case of PHL in a patient with liver cirrhosis caused by hepatitis C infection. Furthermore, PHL was commonly noted in organ transplant recipients (12, 13). From these findings, it is clear that the immune environment plays an important role in the development and progression of PHL. However, it is important to note that the patient in this case did not have any of the above risk factors or conditions.

A patient with PHL may have nonspecific symptoms, such as right upper quadrant or epigastric pain, nausea, jaundice, fatigue, fever, or weight loss. In most cases, hepatomegaly is present. Lab tests typically indicate normal liver function, high levels of alkaline phosphatase and LDH, and normal levels of tumor markers, such as AFP and CEA (9). Tumor markers can contribute to the differential diagnosis of hepatocellular carcinoma or metastatic disease. In our case, all laboratory findings, including those of the complete blood count and liver function tests, were normal, and tumor markers were negative.

Imaging manifestations of hepatic lymphoma are extremely diverse and nonspecific, and a solitary hypoattenuating lesion with a core area of low intensity, which is indicative of necrosis, is the most typical presentation on CT (14, 15). In addition, MRI findings vary, with most lesions appearing hypointense on T1-weighted images and hyperintense on T2-weighted images (9), which was the case with our patient as well. Owing to its property of being taken up by the hepatocytes in later phases, gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid (Gd-EOB-DTPA) has recently come to be used to find the malignant hepatic lesions. Albano et al. (16) demonstrated that mantle cell lymphoma (MCL) is an FDG-avid lymphoma and that 18F-FDG-PET/CT is a useful diagnostic tool.

Hepatic adenoma is a rare benign solid tumor with a 1:100,000 incidence that usually affects women in reproductive age and is solitary in 80% of cases. It has a soft, well-defined consistency with little or no fibrous capsule. Clinically, it is typically asymptomatic. It may present with elevated gamma glutamyl transferase and alkaline phosphatase (17). It commonly appears isointense to slightly hyperintense on T1- and T2-weighted imaging and shows moderate enhancement in the arterial phase with no persistent enhancement on the portal venous and delayed phases (18).

Due to its nonspecific clinical presentation and laboratory and radiologic features, PHL may be misdiagnosed as diseases that exhibit hyperintense signals on MRI, including primary hepatocellular carcinoma, hepatic adenoma, hepatitis, liver abscess, or metastatic liver disease. We searched the PubMed and Scopus databases for relevant English literature (including small series and single case reports) on the misdiagnosis of primary hepatic lymphoma in the last 20 years. Our key search terms used included “lymphoma,” “non-Hodgkin lymphoma,” “B-cell lymphoma,” “T-cell lymphoma,” “mucosal-associated lymphoid tissue,” “hepatocellular carcinoma,” “hepatitis,” “hepatic adenoma,” “liver abscess,” and “hepatic metastasis,” among others. In total, 14 cases with misdiagnosis were identified and reviewed (19–31). Case characteristics, such as sex and age of patients, diagnostic modality, and invasive measure, were evaluated and analyzed (Table 2). Six of them were misdiagnosed as HCC, four as hepatitis, two as metastases, and one each as hepatic cyst and cholangiocarcinoma. In our case, we considered it to be a hepatic adenoma before the operation on the basis of the similar MRI manifestation. A liver biopsy is needed to establish a definitive diagnosis of PHL. However, liver biopsy was not performed in our case because there were no laboratory findings that suggested PHL; the patient did not consent to a liver biopsy because of concerns about needle tract metastasis; the lesion was localized in the left lobe of the liver, and it was considered and proved to be resectable.


TABLE 2 Reported cases of primary hepatic lymphoma of MALT type misdiagnosed as other disease.
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Notably, MALT lymphoma is a unique type of lymphoma that significantly differs from other indolent B-cell lymphomas. It is characterized by cellular heterogeneity of neoplastic cells. Under the microscope, reactive follicles are typically present, and the interfollicular space and marginal zone are both occupied by neoplastic cells. Occasionally, the follicles may contain an excess of marginal zone or monocytoid cells, giving them a neoplastic appearance, which is called follicular colonization (32). As typified by immunohistochemistry, MALT lymphoma cells express B-cell-associated antigens, such as CD20, CD22, CD19, CD79a, and CD79b. Conversely, neoplastic cells of MALT lymphomas seem to be negative for CD23, CD3, CD5, and CD10 (33). Usually, MALT lymphoma bears no relation to Bcl-1, Bcl-2, Bcl-3, or Bcl-6 rearrangements. Conversely, recent research indicated that the t(14;18)-(IgH;Bcl-2) translocation clusters sustain the role of HCV infection in the lymphoma development in HCV-positive individuals with gastrointestinal MALT lymphomas (34). In our present case, the immunohistochemistry results showed CD20+, CD79a+, CD43+, IgD+, and CD3−, CD5−, and CyClinD1−. The proliferation factor measured by Ki67 was ∼13%. Therefore, the diagnosis of MALT lymphoma was confirmed in this case by histopathologic assessment of tissue samples.

Routine HE staining can typically help establish the diagnosis of hepatocellular adenoma (HCA), but pathological variants are frequently observed. Based on recent discoveries on the genetics and molecular biology of HCA, hepatic adenomas can be divided into four subtypes: hepatocyte nuclear factor-1-alpha (HNF-1α)-mutated HCA (H-HCA), inflammatory HCA (I-HCA), β-catenin-mutated HCA (β-HCA), and unclassified HCA (U-HCA). More than 50% of all HCAs are I-HCAs, followed by H-HCAs, which make up 30%–40% of adenomas (18). Inflammatory infiltrates, sinusoidal dilatation, and thick-walled arteries are histological indicators of IHCA. H-HCA is distinguished by prominent steatosis, no cytological abnormalities, and the absence of inflammatory infiltrates (35). Evidently, the histopathological characteristics of hepatic lymphoma are quite different from those of hepatic adenoma.

The prognosis of PHL is not good because most patients have poor prognostic features, including constitutional symptoms, advanced age, elevated liver enzymes, and comorbid diseases (36). A study of 1,182 cases revealed marital status, age, and chemotherapy as independent prognostic factors for PHL (37). The median survival reported varies widely among the publications; according to a recent comprehensive analysis of 72 patients, the median survival of PHL is 15.3 months (38). A US population-based analysis of 1,372 patients with PHL reported that the most common NHL subtype was DLBCL (78.82%), followed by T/NK-cell lymphoma (4.69%), marginal zone lymphoma (MZL; 4.51%), Burkitt's lymphoma (4.33%), follicular lymphoma (3.13%), and small lymphatic lymphoma (2.49%), and the 1-, 3-, 5-, and 10-year overall survival (OS) rates for NHLs were 49.684%, 43.553%, 39.242%, and 28.364%, respectively (3). As for MALT lymphoma, both gastrointestinal MALT and non-gastrointestinal MALT have a relatively better prognosis, with 5-year OS rates higher than 90% and a 10-year OS rate of 75%–80%. Recurrences may occur several years after therapy, with a median recurrence period of 5 years, and these recurrences usually involve the same organ (60% of the cases) or other extranodal regions. Dissemination appears after a long disease-free interval in 30%–50% of patients; it typically affects adjacent mucosal locations with no involvement of peripheral blood or bone marrow (32). The 5-year OS rates of low-, low–intermediate-, high–intermediate-, and high-risk DLBCL patients are reportedly 73%, 51%, 43%, and 26%, respectively (39). An analysis of 1,712 patients with NHL, of which diffuse large B-cell lymphomas accounted for 61.3%, had revealed that the median time to progression and median overall survival of the whole group were 4.6 years and 8.4 years, respectively. Compared to B-NHL patients, T-cell lymphoma patients have a significantly shorter median survival rate (40).

The optimal therapy of PHL is still uncertain, and current treatment options include surgery, radiation therapy, chemotherapy, or a combination of these modalities (36). Surgical resection should be performed for patients with localized tumor to achieve better outcomes (41). It has been suggested that surgical operation followed by chemotherapy is a therapeutic approach for low-volume localized PHL (42). Nevertheless, combination chemotherapy should always be used for PHL because it is sensitive to chemotherapy and relapse after surgery is not uncommon. In addition, chemotherapy in combination is frequently recommended as the first line of treatment because it is the least invasive and increases overall survival. A retrospective analysis of 9 patients with PHL treated with liver resection revealed that postoperative chemotherapy offers a better outcome, and chemotherapy has been proven as the only prognostic factor for survival (9). As far as we know, CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) is used to treat non-Hodgkin lymphoma, either with or without rituximab (R-CHOP), bendamustine, and lenalidomide (43). For patients with follicular NHL, several large-scale prospective randomized trials have established that incorporating rituximab into the first-line treatment would prolong remission (44). Presently, radiotherapy is the most diffusely studied treatment for patients with MALT lymphoma. Moderate-dose radiotherapy including perigastric lymph nodes and the stomach may provide good results with a high remission rate in gastrointestinal MALT patients (45). Mantle cell lymphoma is another uncommon aggressive B-cell lymphoma with poor prognosis and typically presents with advanced-stage disease and extranodal involvement with a predilection for bone marrow and gastrointestinal tract. The treatment of MCL is still a challenge and often leaves room for improvement; complete responses to standard chemotherapy regimens are uncommon (16).The therapeutic effect for MALT lymphomas is extremely heterogeneous, and thus, widely accepted treatment guidelines do not currently exist. In our case, the patient refused to undergo chemotherapy or radiotherapy. Considering the potential life-long risk of recurrence, long-term follow-up is still recommended for such patients.



Conclusion

Primary hepatic lymphoma of MALT type is a rare, low-grade B-cell malignancy. Making an accurate preoperative diagnosis of this disease is usually difficult, and liver biopsy is an appropriate avenue to improve the diagnostic accuracy. After excluding common liver tumors, PHL might be suspected if liver lesions that do not involve other organs and present with elevated LDH and normal AFP levels are observed. In patients with a localized tumor lesion, hepatectomy followed by chemotherapy or radiotherapy should be considered to achieve better outcomes. Although this study describes an unusual type of hepatic lymphoma mimicking a benign tumor, it has its inherent limitations. More clinical studies are required to establish guidelines for the diagnosis and treatment of this rare disease.
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Laboratory parameter

Value/unit

Reference range

Complete blood count Hemoglobin 126 g/L 115-150
Median globulin volume 9351 820-1000
Median hemoglobin volume 290 pg 270-340
Leucocytes 2.8x10°/L 35-9.5
Neutrophils 127x10°/L 180-6.30
Lymphocytes L13x 10°/L 1.10-3.20
Eosinophils 0.11x 10%/L. 0.02-0.52
Basophils 0.08 % 107/L. 0-0.06
Platelet count 216 x 10771, 125-350

Coagulation INR 0.95 087-1.39

Biochemistry Aspartate aminotransferase 12 UL 13-35
Alanine aminotransferase 9 UL 7-40
Gamma-glutamy] transferase 12 UL 7-45
Alkaline 45 U/L 50-135
Lactate dehydrogenase 161.0 UL 1200-250.0
Total bilirubin 12.1 pmol/L 0-17.1
Total albumin 39.5 g/l 40.0-55.0
Glucose 4.52 mmol/L 3.89-6.11
Urea nitrogen 6.14 mmol/L 260-7.50
Creatinine 57.2 pmol/L 410-73.0
Sodium 141 mmol/L 137-147
Potassium 3.70 mmol/L 350-530
Chloride 108 mmol/L 99-110
Calcium 2.32 mmol/L 211-252

Total cholesterol 5.54 mmol/L 280-5.20
Triglyceride 1.19 mmol/L 038-1.70
Tumor markers Alpha-fetoprotein 259 ng/ml 0-100
Carcinoembryonic antigen 1.01 ng/ml 0-5.00
Carbohydrate antigen 19-9 562 U/ml 0-350
Carbohydrate antigen 15-3 435 U/ml 0-350
Carbohydrate antigen 125 8.06 U/ml 0-350
Carbohydrate antigen 724 219 1U/ml 0-600
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