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Abstract

A 70-year-old woman was referred to our hospital because of slight elevation of soluble interleukin-2 receptor (sIL-2R) and
accumulation of 18F-fluorodeoxyglucose (FDG) in S8 of the liver on positron emission tomography. The mass was strongly
suspected to be malignant because of contrast enhancement and enlargement in size of the mass, and suspicion of portal vein
invasion. Hepatic S8 subsegmentectomy was performed for diagnostic and therapeutic purposes. Hematoxylin and eosin
staining of the resected specimen showed small lymphocytes with no atypia and no formation of lymphoid follicles. Immu-
nostaining showed CD3-positive cells in the interfollicular region and CD20-positive cells in the lymphoid follicles. Both
CD10 and BCL-2 were negative in the follicular germinal center. CD138-positive plasma cells were observed and there was
no light chain restriction. Based on polyclonal growth pattern of lymphocytes in the lymphoid follicles and interfollicular
region, she was diagnosed with hepatic reactive lymphoid hyperplasia (RLH).

Review of the English literature of hepatic RLH which referred to imaging findings yielded 23 cases, including this case.
As a result, we suggest that liver biopsy should be performed for definitive diagnosis, when hepatic RLH is suspected by
imaging findings and backgrounds.
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Abbreviations Introduction

RLH Reactive lymphoid hyperplasia

PET-CT Positron emission tomography/computed Hepatic reactive lymphoid hyperplasia (RLH), also known
tomography as pseudolymphoma, presents lymphoid follicles with reac-
sIL-2R  Soluble interleukin-2 receptor tive germinal centers and polyclonal reactive proliferation
FDG Fluorodeoxyglucose; with no atypia in the lymphocytes [1, 2]. No typical imaging
US Ultrasonography of hepatic RLH has been reported. Therefore, preoperative
CE-CT  Contrast-enhanced computed tomography diagnosis of hepatic RLH is difficult and hepatic RLH is
MRI Magnetic resonance imaging mostly diagnosed postoperatively. In this report, we pre-
CE-MRI Contrast-enhanced MRI sent a rare case of hepatic RLH with characteristic imaging
HCC Hepatocellular carcinoma findings.
CE-US  Contrast-enhanced US
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Case report

A 70-year-old woman had been treated with chemotherapy
and radiotherapy for intra-abdominal follicular lymphoma
12 years before, and had been remained in remission. She
was followed up by blood tests and positron emission
tomography/computed tomography (PET-CT). She was
referred to our hospital because of slight elevation of sol-
uble interleukin-2 receptor (sIL-2R) and accumulation of
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18F-fluorodeoxyglucose (FDG) in S8 of the liver in PET-CT
(Fig. 1a). Laboratory data, including lactate dehydrogenase,
aspartate aminotransferase, alanine aminotransferase, total
bilirubin, alkaline phosphatase, total protein, albumin, and
globulin, were within normal range. Hepatitis B virus DNA
and hepatitis C virus RNA were negative. Antinuclear anti-
body and anti-mitochondrial antibody were negative. Tumor
markers, including o fetoprotein, protein induced by vita-
min K absence or antagonist-II, carcinoembryonic antigen,
and carbohydrate antigen 19-9, were within normal range
except for slight elevation of s-IL-2R: 592 U/ mL. Abdomi-
nal ultrasonography (US) showed a hypoechoic mass, 16
mm in size, in the S8 of the liver, which was well defined
and homogeneous (Fig. 1b). Contrast-enhanced computed
tomography (CE-CT) showed a pale ring-shaped contrast
enhancement in the early phase and washed out in the late
phase (Fig. 2). Magnetic resonance imaging (MRI) scan
showed hypointense on T1-weighted image and hyperin-
tense on T2-weighted image, and diffusion restriction along
the mass and surrounding the portal vein (Fig. 3). Contrast-
enhanced MRI (CE-MRI) showed contrast enhancement in
the early phase, washed out in the late phase, hypointense
in the hepatocyte phase (Fig. 3). The background liver was
normal on all imaging findings, and there was no evidence
of fatty liver, hepatitis, or cirrhosis. Re-examined CE-CT
after 3 months showed that the hepatic mass became well

Fig.1 PET-CT and US images.
a: Accumulation of 18F- fluoro-
deoxyglucose in S8 of the liver;
b: a hypoechoic mass in the

S8 of the liver, which was well
defined and homogeneous

Fig.2 CE-CT images. A pale
ring-shaped contrast enhance-
ment in the early phase and
washed out in the late phase
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defined and slightly enlarged, and portal vein invasion was
suspected (Fig. 4). The mass was strongly suspected to be
malignant, such as the recurrence of follicular lymphoma,
hepatocellular carcinoma (HCC), and intrahepatic cholangi-
ocarcinoma. Although the preoperative diagnosis was diffi-
cult because of the lack of typical findings on imaging, liver
biopsy was not performed due to the risk of dissemination.
Hepatic S8 subsegmentectomy was performed for diagnostic
and therapeutic purposes. Macroscopically, multiple white
nodules without capsules were observed within an area of
16 mm in diameter (Fig. 5). Hematoxylin and eosin staining
of the resected specimen showed small lymphocytes with no
atypia and no formation of lymphoid follicles (Fig. 5). There
was no hepatitis in the resected specimen. Immunostaining
showed CD3-positive cells in the interfollicular region and
CD20-positive cells in the lymphoid follicles. Both CD10
and BCL-2 were negative in the follicular germinal center.
CD138-positive plasma cells were observed and there was
no light chain restriction, because the /A ratio was within
normal range (Fig. 6). These results indicated polyclonal
growth pattern of lymphocytes in the lymphoid follicles and
interfollicular region. Portal vein invasion of the tumor was
suspected on the preoperative imaging; however, pathologi-
cal finding shows many lymphocytes around the portal vein
and no direct invasion into the portal vein. Thus, she was
finally diagnosed with hepatic RLH.

J ~



Clinical Journal of Gastroenterology (2023) 16:877-883

879

Fig.3 MRI images. Hypoin-
tense on T1-weighted image,
hyperintense on T2-weighted
image, and diffusion restriction
along the mass and surround-
ing the portal vein (red arrow).
Contrast enhancement in the
early phase, washed out in the
late phase, hypointense in the
hepatocyte phase
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Fig.4 Re-examined CE-CT images after 3 months. The hepatic mass
became well defined and slightly enlarged, and portal vein invasion
was suspected

Discussion

Hepatic RLH presents lymphoid follicles with reactive
germinal centers and polyclonal reactive proliferation with
no atypia in the lymphocytes [1, 2]. This disease is thought
to be related to autoimmune disease, chronic hepatitis, and
malignancies [2—4, 19]. To our knowledge, only 87 cases
of hepatic RLH/ pseudolymphoma have been reported
in the English literature on PubMed. No typical imaging
finding of hepatic RLH has been reported. CE-CT and
CE-MRI imaging show a variety of findings in each case.
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Fig.5 Macroscopic and microscopic images. Macroscopically, mul-
tiple white nodules without capsules were observed. HE staining
showed small lymphocytes with no atypia and no formation of lym-
phoid follicles

Therefore, preoperative diagnosis of hepatic RLH is diffi-
cult, and hepatic RLH is mostly diagnosed postoperatively.

Review of the English literature of hepatic RLH/pseudo-
lymphoma which referred to imaging findings yielded 23
cases [1, 2, 5-21], including this case (Table 1, Table 2).
The average age was 60 years and most cases were females
(96%) (Table 1). Hepatitis virus infection was present in
33% of them, and 67% were non-infected (Table 1). Eleva-
tion of hepatic enzymes were not seen in 87% of the patients
(Tablel), and hepatic tumor markers were not elevated in
all cases (Table 1). The antinuclear antibody was positive
in 8 cases, and 3 cases (Case 3, 20, 21) of them had no his-
tory of autoimmune disease (Tablel). A history of autoim-
mune disease was observed in 8 cases and malignancy was
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Fig. 6 Immunostaining showed
CD3-positive cells in the inter-

CD10

follicular region, CD20-positive
cells in the lymphoid follicles.
Both CD10 and BCL-2 were
negative in the follicular ger-
minal center. CD138-positive
plasma cells were observed and
there was no light chain restric-

tion, because the k/A ratio was
within normal range

observed in 6 patients (Table 1). It occurred a little more
frequently in the right lobe of the liver (56%) (Table 2). The
average size was 15 mm in diameter (Table 2). On imag-
ing, US showed hypoechoic mass (100%). CE-CT and CE-
MRI showed contrast enhancement in the early phase and
relatively wash out in the late phase (95%). MRI showed
hypointense on T1-weighted image (100%) and hyperin-
tense on T2-weighted image (100%), and diffusion restric-
tion (100%) (Table 2). Preoperative diagnoses included
HCC (50%), metastatic liver tumor (13%), any malignant
tumor (25%), intrahepatic cholangiocarcinoma (4%), RLH
(4%), and hepatic adenoma (4%) (Table 2). Eighty-eight
percentage of the cases underwent surgery (Table 2), other
12% (Case3, 16, 23) of the cases performed liver biopsy for
diagnosis and did not receive hepatic resection (Table 2). In
Case 3, percutaneous ethanol injection was performed [5].
In Case 16, radiofrequency ablation was performed [14].
Case 23 was followed up without treatment [21]. These cases
has been followed up without recurrence and evidence of
malignancy [5, 14, 21].

Hepatic RLH rather than HCC is suspected based on
the patient’s background and imaging as follows. Hepatic
RLH is mostly middle-aged women. Laboratory data show
no elevation of hepatic enzymes or hepatic tumor markers.
Autoantibodies, such as antinuclear antibodies, are fre-
quently positive in hepatic RLH. Hepatic RLH is often asso-
ciated with autoimmune diseases and malignancies [2—4,
19], and hepatitis virus infection is less common than HCC.

This case had undergone radiation chemotherapy for
intra-abdominal follicular lymphoma 12 years ago and
remained in remission. This time, only a hepatic mass
was detected on systemic imaging examinations. We also
suspected a recurrence of follicular lymphoma due to mild
elevation of s-IL2R, but pathology of the resected liver
specimen revealed hepatic RLH. The follicular lymphoma
has been followed up without recurrence. It is unclear

@ Springer

whether a history of lymphoma was associated with
hepatic RLH in this case. Although the cause of hepatic
RLH is not yet fully understood, an abnormal immune
system due to autoimmune disease or malignancy may be
involved in hepatic RLH [3, 19].

Contrast CT and MRI findings of hepatic RLH are
similar to those of HCC, but hepatic RLH often shows a
peripheral contrast effect (Table 2), which is considered
to reflect lymphocytes around the portal vein [2] and is
consistent with the findings of linear diffusion restriction
along the portal vein on DWI [22]. In hepatic RLH, swell-
ing of the portal vein area caused by lymphocytes may
show diffusion restriction on MRI, so vascular invasion
is often suspected as a finding of malignancy. However,
this finding is characterized by linear diffusion limitation
along the portal region [22]. Contrast-enhanced US (CE-
US) can confirm the contrast enhancement overtime and
shows very earlier contrast enhancement and washout
than HCC [23], and thus, CE-US is useful for differentiat-
ing hepatic RLH from HCC. The timing of CE-CT phase
imaging differs by facility, and it creates variety of con-
trast enhancement. Nevertheless, our data showed that the
contrast enhancement was relatively washed out in many
cases (95%). Therefore, for a hepatic mass with atypical
imaging findings, contrast enhancement of CE-US, periph-
eral contrast effect of CE-CT/MRI, and diffusion limitation
along the portal vein could be useful for the diagnosis of
hepatic RLH.

If hepatic RLH is suspected by the patient’s background
and imaging, liver biopsy is needed for definitive diagno-
sis of hepatic RLH. It has been reported that a sufficient
amount of liver tissue can be obtained for the diagnosis of
this disease by liver biopsy and that immunostaining can
determine lymphocyte polyclonality [4]. There have been
cases of hepatic RLH with background normal liver or
autoimmune disease diagnosed by liver biopsy [4]. In those
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cases, a reduction in mass size was confirmed during follow-
up period [4, 5, 14, 21].

In conclusion, a hepatic mass with atypical imaging find-
ings and backgrounds, hepatic RLH should be considered
as a differential diagnosis. Middle-aged women with auto-
immune disease or malignancy, and even if not, measur-
ing autoantibodies may help in the diagnosis. Diagnosis of
hepatic RLH includes early contrast enhancement and rela-
tively early washed out on CE-CT/US, peripheral contrast
effect of CE-CT/MRI, and diffusion limitation along the por-
tal vein on MRI may be useful imaging findings. We suggest
that liver biopsy should be considered to avoid surgery in
patients who do not have typical risk factors for HCC or
other hepatic malignancy, but have characteristics for hepatic
RLH as described above.
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