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Abstract N\
Rationale: Primary hepatic mucosa-associated lymphoid tissue (MALT) lymphomaiis a rare disease, and there is no consensus yet |
on the treatment modalities. Here, we report a new case of MALT lymphoma and review the current literature on this disease.

Patient concerns: A 73-year-old man was admitted to our department following the incidental finding of a solitary 1.8-cm
diameter mass in the liver.

Diagnosis: Microscopic findings identified the mass as a tumor with infiltration of diffuse atypical B lymphocytes.
Immunohistochemical analysis showed positivity for CD20 and CD79a, and negativity for CD3 and CD5. These collective data
led to the diagnosis of primary hepatic MALT lymphoma.

Interventions: The tumor was removed by surgical resection. The patient refused additional treatment after the surgery.
Outcomes: At the time of writing this report, the patient has been disease free for 6 months postsurgery.

Lessons: Review of the previously published case reports on this rare tumor type indicates that in addition to chronic liver
inflammation due to infection or other reasons, genetic aberrations can also contribute to the development of hepatic MALT
lymphoma. Additionally, IgH rearrangement is a good genetic hallmark of this tumor. Owing to no specific clinical or radiologic

features to define the disease profile for diagnosis, surgery may be a good choice for both diagnosis and therapy if the patient’s
condition permits.

Abbreviations: CT = computed tomography, HBV = hepatitis B virus, HCV = hepatitis C virus, HP = Helicobacter pylori infection,
MALT = mucosa-associated lymphoid tissue, Mo = month, MRI = magnetic resonance imaging, ND = not detected, No. = number,

PBC = primary biliary cirrhosis.
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1. Introduction

Primary hepatic mucosa-associated lymphoid tissue (MALT)
lymphoma is a rare disease. It was 1st described by Isaacson
et al in 1995 as an extranodal marginal zone B-cell
lymphoma with low-grade malignancy. However, subsequent
reports have indicated the involvement of organs such as the
stomach, lungs, parotid glands, thyroid, and on very rare
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occasions the liver.*3! To date, the PubMed database includes
only 36 articles (all case reports) describing primary MALT
lymphoma of the liver. Unfortunately, no definitive etiologic
profile has been established for this disease, and there is no
consensus on the best approach for its management. In this
report, we discuss our clinical experience of treating a patient
with primary hepatic MALT lymphoma. We also present our
findings from a systematic review of the related PubMed
literature, discussing the possible treatment modalities for this
rare disease.

2. Case report

A 73-year-old man was admitted to our department following the
incidental finding of a focal liver mass in computed tomography
(CT) scan. The patient reported no symptoms, other than upper
abdominal discomfort. He had no significant medical history and
no remarkable family history. Physical examination did not show
any abnormalities. Findings for all clinical laboratory tests
conducted at our institution, including those for the carcinoem-
bryonic antigen and a-fetoprotein tumor markers, were within
the normal range (Table 1). However, he tested positive for serum
markers of hepatitis B virus (HBV) infection (i.e., antigens and
antibodies to hepatitis B surface protein, hepatitis B e protein, and
hepatitis B core protein), with a viral load of 1.99 x 10°IU/mL,
but was negative for hepatitis C virus and human immunodefi-
ciency virus.
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Laboratory findings upon admission.

Normal range

Normal range Normal range

Red blood cells 43 4.0-58x10"L Direct bilirubin 1.8
Hemoglobin 155 120-180 g/L Aspartate aminotransferase 13
Hematocrit 47.2 38-51% Alanine aminotransferase 23
Platelet 143 100-300 x 10%/L Lactate dehydrogenase 155
White blood cells 51  35-95x10%L Alkaline phosphatase 69
Prothrombin time 10.9 9-13s Gamma-glutamyl peptidase 19
Activated partial 26.6 20-40 s Blood urea nitrogen 6.0
thromboplastin time
Thrombin time 15.8 14-21s Creatinine 92
Total protein 7.7 60-90 g/L Nuric acid 373
Albumin 37 35-55 g/L Sodium 139
Total bilirubin 9.3 1-27 pmol/L Potassium 3.98

0.1-6 pmol/L Chloride 106 96-108 mEq/L
1-40 UL Calcium 2.33 2.03-2.67 mEqg/L
1-40 UL aa-fetoprotein 0.95 0.21-10.0 ng/mL

100-250 IU/L Carcinoembryonic antigen 3.28 0.11-9.7 ng/mL
1-125 UL Hepatitis B surface antigen (+) (—)

1-75 UL Hepatitis B surface antibody (=) (-)
2.2—7.8 mmol/L Hepatitis B antigen (-) (=)
40-159 pmol/L Hepatitis B antibody (+) (—)
119-416 pmol/L  Hepatitis B core antibody (+) (-)
135-145 mEg/L Hepatitis B virus DNA 1.99%x10° 5.0 x 10%U/mL

3.5-5.3 mEq/L Hepatitis C virus antibody (=) (-)

The mass in the left hepatic lobe (segment II) was detected on
plain CT as a hypodense lesion (Fig. 1A). Contrast-enhanced CT
and gadopentetate dimeglumine-enhanced magnetic resonance
imaging (MRI) were performed for precise imagistic evaluation.
The CT revealed the mass as a faint enhancement during the
arterial phase (Fig. 1B). However, in the MRI, the lesion appeared
to have low intensity on T1-weighted imaging (Fig. 1C), slightly
high intensity on T2-weighted imaging (Fig. 1D), and intense
restriction of diffusion on diffusion-weighted imaging (Fig. 1E).

Based on the clinical and radiologic findings, the lesion was
diagnosed as malignant. The patient consented to undergo a
laparoscopic left lateral segment liver resection (segments II-1II).
The gross finding following the resection was a white-colored,
1.8 cm, nodular tumor mass (Fig. 2). Histologic analysis of the
resected tissue revealed a large number of atypical lymphocytes
diffusely infiltrating the hepatic lobule and the portal area and
lymphoepithelial lesions with small to medium-sized lymphocytes
on some of the bile capillaries. Immunohistochemical analysis
showed that the lymphocytes were positive for CD20, Ki67,
PAX-5,BCL-2,CD79a,CD21, and CD23, but negative for Bcl-6,

CD3,CDS5,CD10,CD43,CDS56,CD138, MUMI1, and cyclin D1
(Fig. 3).

Based on the above-mentioned pathologic features, the patient
was diagnosed with primary hepatic MALT lymphoma,
specifically a low-grade malignant extranodal marginal zone
B-cell lymphoma. The patient refused any additional treatment
after the surgery and remained disease free throughout the 6
months of follow-up (at the time of writing of this report).

3. Discussion

The MALT lymphoma was 1st described by Isaacson and Wright
in 1983.1 Today it is described as an extranodal marginal zone
B-cell lymphoma, a type of non-Hodgkin lymphoma. The
incidence of MALT lymphoma is rare, representing only 7%
to 8% of all non-Hodgkin lymphoma cases."®! It involves a wide
variety of organs, such as the gastrointestinal tract, thyroid, lung,
parotid glands, breast, and liver.>*! While the most common
primary sites are the stomach, thyroid, and lungs, the incidence of
MALT lymphoma in the liver is extremely rare.[*!

Figure 1. Computed tomography (CT) and magnetic resonance imaging (MRI) findings. Shown here is the mass with (A) low-signal intensity on plain CT and (B)
slightly high-signal intensity on contrast-enhanced CT in the arterial phase. In contrast-enhanced MRI, the mass shows (C) low-signal intensity on T1-weighted
imaging, and high-signal intensity on (D) T2-weighted imaging and (E) diffusion-weighted imaging.
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Figure 2. Gross appearance of the resected mass. The nodular tumor is
whitish in color and 1.8cm in size.

Little is known about the clinical features and optimal
treatment modalities for hepatic MALT lymphoma. A systematic
review of the PubMed database using the keywords “((MALT
[Title]) OR mucosa-associated lymphoid tissue[Title]) AND
((liver[Title]) OR hepatic[Title])” yielded only 45 potentially
relevant articles. After reviewing the titles and abstracts for
relevance to primary hepatic MALT lymphoma, we had 36
articles. Exclusion of articles without full-text (n=1, English
language) and English language translation (n=1, Japanese; n=
2, French) led to a final count of 31 articles describing 46
cases!>°73%] besides the case we are presenting (Tables 2 and 3).

Nonhepatic MALT lymphoma usually arises in the presence of
chronic inflammation, due to either an infectious or autoimmune
process. However, the etiology of hepatic MALT lymphoma is
still unclear. The 47 cases considered in this paper (Table 3)
included 26 patients (55%) with various concomitant basic liver
diseases, including HBV (n=11), hepatitis C virus (n=7),
primary biliary cirrhosis (n=2), hepatic cell carcinoma (n=2),
and other liver diseases (n=4). Our patient also had HBV
infection. Collectively, these data support that chronic liver
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inflammation due to infection or other reasons might contribute
to the development of hepatic MALT lymphoma.

Different nonhepatic MALT lymphomas have also been
associated with inflammatory conditions, such as gastric MALT
lymphoma with Helicobacter pylori infection,'*®! thyroid MALT
lymphoma with Hashimoto disease,®”! and thymic MALT
lymphoma with Sjégren syndrome.*®' Thus, a plausible
hypothesis is that chronic inflammation can stimulate the
development of MALT lymphoma, with a nodule-like structure
of the ileum being formed and marginal zone cells gradually
proliferating under the inflammatory stimuli to ultimately
develop into a MALT lymphoma. However, it is important to
remember that 45% of the cases from the literature had no
concomitant liver diseases, and they cannot be explained by the
above theory.

A tumor is essentially a genetic disease, and 4 chromosomal
ectopic recombinations have been identified in MALT
lymphomas.'*”! According to our literature review (Table 3),
genetic aberrations such as IgH rearrangement (12
cases),[10-15:18:1921.34351 1)l ding 2 cases of T(3:14)(q27:q32),
4 cases of T(14:18)(q32:q21), and 1 case of Trisomy3/Trisomy18
have been reported in MALT lymphomas. Among these 12 cases,
while 4 patients had H pylori infection, 1 had HBV infection, and
the remaining 7 patients had no known infections. Thus, besides
infections, genetic aberrations are also likely to be involved in the
development of hepatic MALT lymphoma, and IgH rearrange-
ment might be a good genetic hallmark of this disease.

The 47 total cases of hepatic MALT lymphoma included in this
review (Table 3), included 27 men and 20 women, with a mean
age of 63 years, which is consistent with the findings reported in
earlier reviews by Nagata et all'*! (64 years) and Dong et al'®! (62
years). The clinical presentations in these cases varied, ranging
from nonsymptomatic to end-stage liver disease. However, most
of the patients experienced no symptoms and were incidentally
identified during clinical examinations or surgical explorations.

The majority (72%) of the patients with no symptoms (n=32)
presented with a solitary mass. Of these, 17 patients underwent
surgical resection, and 3 each received chemotherapy and
radiotherapy. The remaining 9 patients presented with multiple
masses, and while 2 of them underwent surgical resection with or
without chemotherapy, 1 underwent liver transplantation, 2
received chemotherapy, and the remaining 4 patients did not
receive any treatment.

The tumors ranged in size from 0.7 to 9.0 cm in diameter, with
an average diameter of 3.5cm. No distinctive radiologic
characteristics were apparent. The hepatic MALT lymphomas
appeared to be hypoechoic masses in 8 cases (ultrasound
studies),l’11:20:27:28.311 hypodense lesions in another 8 cases
(CT findings),'®7>11-17:30:31 4 nd slightly enhanced in 3 cases (with
contrast administration)./®1720282°1 The MRI revealed the
masses appearing as low density T1-weighted images in 8
cases,l>11727:281 45 high-density T2-weighted images in 9
cases,|>PALI31727.281 and with restricted diffusion on diffu-
sion-weighted imaging in 1 case.!”’ Our patient also showed these
radiologic features on CT and MRI. However, these imaging
features are similar to those for other malignant tumors of the
liver, such as hepatocellular carcinoma, intrahepatic cholangio-
cellular carcinoma, and metastatic tumor, making it difficult to
differentiate them from hepatic MALT lymphomas.

In our present case, the patient was a 73-year-old man with
HBV infection, and the tumor was found incidentally during a
CT scan for upper abdominal discomfort. The solitary mass
detected was 1.8 cm in diameter. The patient underwent surgical
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Figure 3. Histologic characteristics of the resected mass. Hematoxylin-eosin staining shows (A: x20) diffuse infiltration of the hepatic lobule and (C: x10) the
hepatic portal area by atypical lymphocytes. (B: x20).Small to medium-sized lymphoid cells can be seen infiltrating into the bile duct, forming lymphoepithelial
lesions. Immunohistochemistry shows the lymphocytes are (D: x20) diffusely negative for CD3 and (E: x20) positive for CD20 antibodies.

Reported cases of hepatic MALT lymphoma.

Case First author Year Age/sex HBV HCV HP  Diameter in mm No. Treatment Outcome

1 Bao® 2018 59/F 1 0 ND 29 Multiple Observation Alive/ND

2 Liu® 2018 79/M 1 ND  ND 20 ND Resection Alive/34 mo

3 Liu® 2018 68/M ND ND  ND ND ND Observation Alive/24 mo

4 Liu® 2018 61/M ND ND  ND 15 ND Resection Alive/7 mo

5 Obiorah!™® 2017 80/F ND ND  ND ND 1 Resection Alive/96 mo, relapse, 12 mo/pulmonary,
84 mo/parotid gland

6 Obiorah!™® 2017 30/F ND ND  ND ND ND Rituximab Alive/36 mo

7 Dong™® 2017 50/M 0 0 ND 53 1 Resection/rituximab Alive/13 mo

8 Betianu”! 2017 47/M 0 0 ND 85 1 Resection/R-CHOP Alive/9 mo

9 L3 2016 49/F 0 1 0 18 1 Resection/anti-HCV Alive/24 mo

10 Dong!"? 2016 52/M 1 ND ND ND Observation Alive/60 mo

11 Albano!"" 2016 54/M 1 0 1 90 1 R-CVP Alive/96 mo, relapse/36 mo

12 Albano!"! 2016 64/F 0 1 0 56 1 Radiotherapy Alive/40 mo

13 Albano!" 2016 67/M 0 1 0 20 Muttiple R-CVP Alive/21 mo

14 Albano!"! 2016 65/M 1 0 1 46 1 Chemotherapy Alive/24 mo

15 Albano!" 2016 80/M 1 0 0 35 1 Chemotherapy Alive/15 mo

16 Nagatal' 2015 74/M 0 0 1 7 1 Resection/anti-Hp Alive/24 mo

17 Chan!™® 2015 59/M 1 ND  ND 25 1 Resection Alive/48 mo

18 Zhong!"®! 2014 53/M 1 ND  ND 45 1 Resection/R-CHOP Alive/ND

19 Hamada!"” 2013 71M 0 1 1 ND ND anti-HP/R-CHOP Alive/ND

20 Kiesewetter'® 2012 62/F 0 0 1 ND ND Resection Alive/ND

21 Kiesewetter'® 2012 63/F 0 0 1 ND ND R-CHOP/resection Alive/ND

22 Kiesewetter'® 2012 58/F 0 0 0 ND ND Resection/2-CdA Alive/ND, relapse,51 mo

23 Kiesewetter'® 2012 61/F 0 0 0 ND ND R-CHOP Alive/ND

24 Kiesewetter'® 2012 7AlF 0 0 1 ND ND R-MCP Alive/ND, relapse 30 mo

25 Nakayama'® 2010 80/F 0 0 ND 50 Multiple Chemotherapy (etoposide) Alive/ND

26 Margoub[m 2008 59/M 0 0 1 20 1 Resection Alive/5 mo

27 Doit? 2008 58/M 0 0 1 25 1 Resection/R-CHOP Alive/ND

28 licta? 2007 64/M 0 0 1 8 Multiple Biopsy Alive/24 mo

29 Shinf24 2006 67/M 0 0 ND 57 1 Radiotherapy Dead/72 mo

30 Chung® 2006 67/F ND ND 1 ND Muttiple Observation Dead/1 mo

31 Orrego®®® 2005 53/M ND 1 0 ND ND Liver transplantation/rituximab Alive/ND

32 Nart!?®! 2005 59/M 1 1 ND 30 3 Liver transplantation Aalive/6 mo

33 Takeshima®”! 2004 65/F 1 0 0 20 2 Resection Alive/10 mo

34 Mehrain'®® 2003 61/F ND ND  ND 35 3 biopsy/chemotherapy/resection ND

35 Yagot®! 2002 73M ND 1 ND 40 1 Biopsy/resection Alive/34 mo

36 Mizuno'®%) 2002 59/M ND ND  ND 15 1 resection Alive/30 mo

37 Murakami®" 2002 69/M 0 0 ND 29 1 Biopsy/resection Alive/18 mo

(continued)
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(continued).

Case First author Year Age/sex HBV HCV HP  Diameter in mm No. Treatment Outcome

38 Yel®! 2000 57/F 0 0 ND ND ND Liver transplantation Alive/9 mo

39 Chen®? 2000 B64/F ND ND  ND ND ND Resection Alive/111 mo, relapse 96 mo/pulmonary
40 Kirk®* 1999 69/F ND ND  ND 30 1 Resection Alive/ND

41 Maes®* 1997 47/F 0 0 ND 40 1 Biopsy /radiotherapy Alive/29 mo

42 Mags!®! 1997 64/M ND ND ND ND 1 Resection ND

43 Isaacson"! 1995 66/M ND ND  ND 75 1 Resection Alive/12 mo

44 Isaacson!" 1995 73/F ND  ND ND 30 1 Resection ND

45 Isaacson!"! 1995 85/M ND  ND ND 60 2 Biopsy Dead

46 Isagcson'”! 1995 60/F ND ND  ND 20 ND Liver transplantation Dead/12 mo

47 Xie 2018 73/M 1 0 ND 18 1 Resection Alive/to date

0=negative, 1 =positive, F=female, HBV = hepatitis B virus, HCV = hepatitis C virus, HP = Helicobacter pyloriinfection, M= male, MALT = mucosa-associated lymphoid tissue, mo=month, ND =not detected,
No. =number.

" This report.

Clinical features of the reported cases of hepatic MALT lymphoma,
including the present case.

Clinical features

Total cases, n=47

Age in yr 63 (range: 30-85)
Sex
Male 27
Female 20

Liver disease
Hepatitis B virus
Hepatitis C virus
PBC
Autoimmune hepatitis
Hepatic ascariasis
Drug hepatitis
Hepatic hemangioma
Hepatocellular carcinoma
Hepatitis, other etiologies
Concomitant disease
Malignant tumor 8
Autoimmune disease 7
Hp infection 11
Tumor diameter in cm 3.5 (range: 0.7-9)
Tumor number
Solitary 23
Multiple 9
Treatment
Resection
Resection-+chemotherapy
Resection-rituximab
Chemotherapy
Radiotherapy
Rituximab
Liver transplantation
Liver transplantation
+ rituximab
Observation 6
Follow-up time in mo 31 (range: 1-111)
Outcome
Alive 39
Dead 4
Relapse 5
Relapse time in mo 12-96
Relapse treatment
Observation
Rituximab/idelalisib
Resection
Chemotherapy
Radiotherapy
Genetic alterations
IgH rearrangement
T(3:14)(q27:032)
T(14:18)(@32:q21)
Trisomy3/Trisomy18

—

AN = o~

—_
(oo}

— W= Wo =

O Y

—
N

— s

Hp = Helicobacter pylori infection, MALT = mucosa-associated lymphoid tissue, PBC = primary biliary
cirrhosis.

resection due to a suspicion of hepatocellular carcinoma, which
led to the fortuitous diagnosis of primary hepatic MALT
lymphoma. As of when writing this report, the patient has
remained disease free without any additional therapy (albeit only
6 months have elapsed) since the surgical treatment.

To date, no optimal therapeutic strategies have been
established for the clinical management of primary hepatic
MALT lymphomas, because of the small number of patients
worldwide. With regards to the indolent and favorable prognosis
of this tumor (Table 3), in most of the reported cases (25/47,
53%) the patients underwent surgical resection with or without
chemotherapy or rituximab. Of these, 17 patients (17/47, 36%)
had a solitary tumor mass. While 4 patients (4/47, 8.5%)
underwent liver transplantation with or without rituximab, 8 of
them (8/47, 17.0%) received only chemotherapy, 3 (3/47, 6.4%)
received only radiotherapy, 1 (1/47, 2.1%) received only
rituximab, and 6 patients (6/47, 12.8%) did not receive any
treatment. Most cases had positive outcomes, with a mean
follow-up time of 31 months (range: 1-111 months). According
to the reports, only 4 out of the 47 patients (8.5%) died before
case reporting, which included one patient each who refused any
treatment and had sepsis, had postoperative complications
following a liver transplant, had an aortic aneurysm rupture,
and had an undefined lung disease.

Recurrence was reported in 5 cases (5/47, 11%) with relapse
times ranging from 12 to 96 months. These cases included 1 each
involving the pulmonary system, pulmonary system 1st and the
parotid gland in a 2nd recurrence, and liver. The involved organs
for the remaining 2 cases were not reported. Of these 5 cases, 1
patient refused any further treatment. The patient who experi-
enced 2 relapses received rituximab after the 1st relapse, which
resulted in complete remission for 84 months, and then received
idelalisib after the second relapse, again achieving complete
remission. The remaining 3 patients underwent either resection,
chemotherapy or radiotherapy only, and all of them achieved
complete remission.

Considering the data for the 47 collective cases reported,
hepatic MALT lymphoma is an extremely rare disease, tending to
be a solitary and small tumor, mostly occurring in elderly people.
The etiology of hepatic MALT lymphoma is still unclear, though
chronic liver inflammation due to infections or other reasons, and
genetic aberrations might be contributory factors to its
development. Owing to the general findings of no specific
clinical presentation or distinctive radiologic features, it is often
difficult to make a definite diagnosis of hepatic MALT lymphoma
before tissue resection and histologic confirmation.
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To date, no standard management modalities have been
recommended for this rare disease. Based on the National
Comprehensive Cancer Network (commonly known as the
“NCCN”) guidelines for non-Hodgkin lymphomas,*”! our
review of relevant literature, and on the disease’s indolent
characteristics, the reasonable choices for its management
include surgery, radiotherapy, chemotherapy, targeted therapy
alone or in combination, or even simply observation. Since it is
challenging to diagnose hepatic MALT lymphoma before the
operation and there are concerns regarding needle metastasis of
a malignant tumor, surgery is probably the best choice for both
diagnosis and therapy, as long as the patient’s physical
condition permits. However, the treatment choice should be
based on the size, location, and number of the tumors as well as
the patient’s performance status. Additional reports will
enhance our knowledge of this rare disease and help improve
its management.
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