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Sarcoidosis-lymphoma syndrome associated with portal hypertension is very rare. A 68-
year-old female presented with a 5 kg weight loss in 6 months. Soluble interleukin-2 recep-
tor activity was increased and total platelet count was decreased. Contrast-enhanced com-
puted tomography showed the presence of hepatosplenomegaly and a 3 cm-sized tumor in
segment 3 of the liver. The hepatic venous catheterization showed mild portal hypertension.
On fluorodeoxyglucose-positron emission tomography/computed tomography, progressive
malignant lymphoma was suspected. However, bone marrow biopsy showed multiple non-
caseating granulomas. A laparoscopic liver biopsy revealed that the liver tumor had fea-
tures of Hodgkin lymphoma. There were multiple noncaseating epithelioid granulomas in
the portal tracts of the liver. Splenectomy for splenomegaly and partial hepatectomy for the
liver tumor were performed. Pathological examination of the resected specimens revealed
multiple noncaseating epithelioid granulomas in the liver and spleen. Histopathology of the
liver tumor confirmed classic Hodgkin lymphoma with mixed cellularity. We conclude that
hepatic venous catheterization, positron emission tomography/computed tomography, and
pathological examinations of bone marrow, liver, and spleen are crucial for the diagnosis of
sarcoidosis-lymphoma syndrome associated with portal hypertension.
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Introduction

Sarcoidosis-lymphoma syndrome is a rare condition. It was
described as coexistent sarcoidosis and malignant lympho-
proliferative disease [1-3]. Definitive diagnosis of sarcoidosis-
lymphoma syndrome by clinical and radiological findings is
difficult. An optimal diagnostic approach has not been estab-
lished [4-6]. At the same time, portal hypertension secondary
to hepatic sarcoidosis is also infrequent [7-9]. We encountered
a case of hepatosplenomegaly with liver tumor and hyper-
splenism. We report the importance of a multidisciplinary ap-
proach in the diagnosis of sarcoidosis-lymphoma syndrome
with portal hypertension.

Case report

A 68-year-old female attended our hospital for a weight loss
of 5 kg in half a year. Anamnesis revealed a history of breast
cancer for which the patient received surgery 2 years ago. At
that time, splenomegaly and thrombocytopenia were noted.
However, they were left unattended. She had no history of al-
cohol consumption and smoking. At the time of outpatient
consultation, physical examination revealed a conscious pa-
tient with correct respiratory and hemodynamic parameters.
The rest was unremarkable.

Laboratory tests revealed hemoglobin 12.9 g/dL (normal
range, 11.0-14.6); total leukocyte count 3320 /L (3500 - 8000);
total platelet count 6.8 x 10% /uL (12.3 - 33.1 x 10%); to-
tal bilirubin 1.5 mg/dL (0.3 - 1.3); albumin 4.5 g/dL (3.8-5.0);
prothrombin time 87.4% (70 - 130); C-reactive protein 0.16
mg/dL (<0.16); carcinoembryonic antigen 1.9 ng/mL (0-5.0); a-
Fetoprotein (AFP) 1.9 ng/mL (0-20); protein induced by vitamin
K absence or antagonist-II (PIVKA-II) 39 mAU/mL (<40); solu-

ble interleukin-2 receptor (sIL-2R) 3365 U/mL (122-496); Mac-2
binding protein glycosylated isomers (M2BPGi) 6.29 COI (2+)
(<1.00); the retention rate of indocyanine green at 15 minutes
(ICG15) 32 % (<10). Antimitochondria antibody and antinu-
clear antibody were negative. Hepatitis B surface antigen and
hepatitis C virus antibody were negative. The Child-Pugh score
was 5 and the class was A. From these data, non-alcoholic
steatohepatitis (NASH)-related liver fibrosis with thrombocy-
topenia and lymphoproliferative disease were suspected.

Abdominal ultrasonography showed the presence of hep-
atosplenomegaly, 3 -cm-sized homogeneous hypoechoic tu-
mor with irregular margin in segment 3 of the liver and
gallbladder stones. The mean blood flow velocity and cross-
sectional area of the splenic vein were 21.5 cm/sec and 0.79
cm?, respectively. The splenic venous flow volume was 1013
mL/min and showed a marked increase. The mean blood flow
velocity, cross-sectional area, flow volume, and congestion in-
dex of the portal vein were 35.5 cm/sec, 0.90 cm?, 1913 mL/min
and 0.025 cm*sec, respectively.

Abdominal plain CT showed a solitary, hypoattenuating tu-
mor in the left lobe. The arterial phase of dynamic CT showed
tumor enhancement with central part sparing. The tumor was
demonstrated clearly in the portal phase. The equilibrium
phase of dynamic CT showed the lesion showed persistent en-
hancement (Fig. 1A-D). 3D-CT reconstruction image demon-
strated hepatosplenomegaly and increased splenic vein di-
ameter. The spleen volume and spleen volume/body surface
area were 1011 mL and 623 mL/m?, the liver volume (LV) and
LV/body surface area were 2461 mL and 1517 mL/m?, respec-
tively. Spleen/LV ratio [10] was 0.41. No development of portal
collaterals was observed (Fig. 2).

On magnetic resonance imaging (MRI) of the liver, the tu-
mor was visible in the left lobe which presents hypointense
in T1l-weighted image (Fig. 3A) and slightly hyperintense
in T2-weighted image (Fig. 3B). The lesion was presenting
with a high signal in the diffusion-weighted image (Fig. 3C)

Fig. 1 - CT. Abdominal plain CT shows solitary, hypoattenuating tumor (arrow) in the left lobe (A). The arterial phase of
dynamic CT shows tumor enhancement with central part sparing (B). The tumor is demonstrated clearly in the portal phase
(C). The equilibrium phase of dynamic CT shows the lesion with persistent enhancement (D). CT, computed tomography.
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Fig. 2 - 3D-CT reconstruction image. 3D-CT reconstruction
image shows hepatosplenomegaly and increased splenic
vein diameter. The spleen volume is 1011 mL and the liver
volume is 2461 mL, respectively. Spleen/liver volume ratio
is 0.41. No development of portal collaterals is observed.
The tumor (arrow) is located in segment 3. CT, computed
tomography.

and a low signal in the apparent diffusion coefficient map
(Fig. 3D). Gadolinium-ethoxybenzyl-diethylenetriamine pen-
taacetic acid (Gd-EOB-DTPA)-enhanced MRI was performed
for the liver lesion. Arterial, portal, and transitional phases
of the dynamic scan showed enhancement of the tumor
with central part sparing (Fig. 4A-C). The hepatobiliary phase

showed a faint uptake of contrast in the central part of the
tumor (Fig. 4D).

Early and late phases of hepatic arteriography showed fine
tumor staining in segment 3 (Fig. 5A and B). These were not
typical findings for hepatocellular carcinoma or liver metasta-
sis. Hepatic venous catheterization via the right arm was per-
formed. The wedged hepatic venous pressure, free hepatic ve-
nous pressure, and hepatic venous pressure gradient were 24,
16 and 8 cmH20, respectively. The result indicated mild portal
hypertension. Endoscopy confirmed the absence of gastroe-
sophageal varices.

Whole-body scan of !8F-fluorodeoxyglucose (FDG)-
positron tomography/computed tomography
(PET/CT) was performed. In the liver, there were inten-
sive uptakes in the tumor, with maximum standardized
uptake values (SUV max) of 21.0 in segment 3. Accumulation
of liver parenchyma other than the tumor was not abnormal.
The accumulation of the spleen was equivalent to that of
the liver, and it could be said that the accumulation was
enhanced. There was diffuse hyperaccumulation in the bone
marrow of the spine, pelvic bones, ribs, and upper and lower
limbs (SUV max, 5.6). Axial fusion image showed lymph nodes
(arrowhead) around the hepatic artery and around the aorta
with intensive uptake (SUV max, 21.9) (Fig. 6A-C). Progressive
malignant lymphoma was suspected on FDG-PET/CT, and
bone marrow biopsy was performed. Histopathology showed
multiple noncaseating epithelioid granulomas in the bone
marrow (Fig. 7A and B). There was no histological evidence of
lymphoma.

Laboratory investigations for possible causes of gran-
ulomas were added. Mycobacterium tuberculosis-specific
interferon-y release assay was negative. Angiotensin-
converting enzyme was 29.3 IU/L/37 °C [7-25] and lysozyme
was 18.3 pg/mL (5.0-10.0). These findings were consistent
with sarcoidosis. However, no evidence of heart, lung, eyes,

emission

Fig. 3 - MRI of the liver. The tumor was visible in the left lobe which presents hypointense in T1-weighted image (arrow) (A)
and slightly hyperintense in T2-weighted image (arrow) (B). The lesion was presenting with a high signal in the
diffusion-weighted image (DWI) (arrow) (C) and a low signal in the apparent diffusion coefficient (ADC) map (arrow) (D). MRI,

magnetic resonance imaging.
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Fig. 4 - Gd-EOB-DTPA-enhanced MRI. Arterial, portal, and transitional phases of the dynamic scan show enhancement of
the tumor with central part sparing (arrow) (A, B, C). The hepatobiliary phase shows a faint uptake of contrast in the central

part of the tumor (arrow) (D). MRI, magnetic resonance imaging.

Fig. 5 - Hepatic arteriography. Early (A) and late (B) phases of hepatic arteriography show fine tumor staining (arrow) in

segment 3.

and skin sarcoid involvement was found. Ga scintigraphy
showed no abnormal accumulation.

For histological diagnosis of the liver tumor and its exten-
sion, laparoscopic liver biopsy (Fig 8A and B) was selected over
US-guided biopsy to control puncture hole bleeding due to
portal hypertension and thrombocytopenia. Histological find-
ings of the liver tumor demonstrated scattered localization
of large atypical mononuclear and multinucleated lymphoid
cells with distinct nucleoli embedded in many lymphocytes
associated with plasma cells, eosinophils, and histiocytes. The
large lymphoid cells were immunohistochemically positive
for CD20, PAXS, CD15, and CD30, negative for CD3, and posi-
tive for Epstein-Barr virus-encoded small RNA 1 (EBER1) by in
situ hybridization (Fig. 9A-D). The background lymphocytes
mainly showed T lymphocytes and were negative for EBER1.
Thus, classic Hodgkin lymphoma was highly suspected. There
were multiple noncaseating epithelioid granulomas in the
liver parenchyma, particularly in portal tracts (Fig. 9E-F). Portal

venules in the portal tracts were inconspicuous probably be-
cause the epithelioid granulomas and lymphocytic infiltrates
largely occupied the portal tracts (Fig. 9F). No NASH or bridging
fibrosis was observed.

However, it was still unclear whether the splenomegaly
was due to sarcoidosis, lymphoma, or any other causes. There-
fore, splenectomy for splenomegaly and partial hepatectomy
for liver tumor were performed. Intraoperative portal venous
pressure decreased from 24.5 to 13.5 cmH20 immediately af-
ter splenectomy. There were gallbladder stones, and cholecys-
tectomy was performed at the same time.

Two weeks after surgery, sIL-2R, angiotensin-converting
enzyme, and lysozyme were reduced to 2226 U/mlL, 16.5
IU/L/37 °C, and 12.1pg/mlL, respectively. Platelet count in-
creased to 25.8 x 10% /uL. Pathological examination of the
resected specimens revealed multiple noncaseating epithe-
lioid granulomas in the liver, spleen, gallbladder, and small
lymph nodes near the cystic duct. In the liver and spleen,
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Fig. 6 - Whole-body scan of FDG-PET/CT. Coronal fusion image shows intensive uptake in the hepatic tumor (arrow), with
an SUV max of 21.0 in segment 3 (A). There is diffuse hyperaccumulation in the bone marrow of the spine, pelvic bones,
ribs, and upper and lower limbs (SUV max, 5.6) (A). Axial fusion image shows lymph nodes (arrowhead) around the hepatic
artery (B) and around the aorta (C) with intensive uptake (SUV max, 21.9). FDG-PET/CT, fluorodeoxyglucose-positron

emission tomography/computed tomography.

most noncaseating epithelioid granulomas were present in
hepatic portal tracts and splenic white pulps (Fig. 10A and
B). Portal venules in the portal tracts were inconspicuous
as the epithelioid granulomas associated with lymphocytic
infiltrates largely occupied the portal tracts. The liver tumor
was pathologically confirmed as classic Hodgkin lymphoma
with mixed cellularity. Hepatic steatosis was absent and mild
fibrosis was associated around granulomas; however, neither
bridging fibrosis nor cirrhosis was found. In the spleen,
increased areas of red pulps were present (Fig. 10A), where
extramedullary hematopoiesis was observed (Fig. 10C-E). No
breast cancer metastasis was found in the resected tissues.
11C-methionine (MET)-PET/CT was performed after the
surgery. Lymph nodes around the hepatic artery and around
the aorta, which showed high accumulation by FDP-PET/CT,
showed low accumulation by MET-PET/CT. The findings were
consistent with sarcoidosis (Fig. 11A and B). From the above
results, we were able to make a final diagnosis of primary
hepatic Hodgkin lymphoma and sarcoidosis (sarcoidosis-
lymphoma syndrome) with portal hypertension. The patient

is scheduled for adjuvant chemotherapy [11,12] in the near fu-
ture.

Discussion

Sarcoidosis is a multisystem disorder of unknown origin. The
diagnosis is established when clinicopathological findings are
supported by pathological evidence of non-caseating epithe-
lioid granulomas. Many immunologic abnormalities were ob-
served in patients with sarcoidosis [13]. Although granulo-
mas are found in as many as 50%-80% of liver biopsy, hep-
atic sarcoidosis with portal hypertension is rare [7-9], and
sarcoidosis-lymphoma syndrome with portal hypertension is
rarer. Its diagnostic approach has not been established. We re-
port the usefulness of hepatic venous catheterization, PET/CT,
and pathological examinations of bone marrow, liver, spleen,
and lymph nodes for the diagnosis of sarcoidosis-lymphoma
syndrome with or without portal hypertension.
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Fig. 7 - Histopathological findings of the biopsied bone marrow. The bone marrow shows multiple noncaseating epithelioid
granulomas (A, lower magnification, x40; B, higher magnification, x400; granulomas indicated by arrows).

Fig. 8 - Laparoscopic view. Laparoscopic distal (A) and
close-up views (B) show a slightly protruding white nodule
(arrow).

Seventeen cases of sarcoidosis-lymphoma syndrome were
reported in 1986 [1]. In their series, hepatosplenomegaly was
found only in 1 case and bone lesions were found in only
2 cases. There were 8 cases of Hodgkin disease, 4 of non-

Hodgkin disease, 3 of chronic lymphocytic leukemia, and 2
of paraproteinemia. Furthermore, he found additional ma-
lignant tumors in 5 patients. Our case also had a history of
breast cancer 2 years ago. He reported the mean interval from
sarcoidosis to malignant lymphoproliferative disease was 81
months for Hodgkin disease, and 89 months for non-Hodgkin
disease. In our case, it is possible that sarcoidosis was a pri-
mary driver for hepatosplenomegaly and hypersplenism that
was noted 2 years ago.

The flow of examination and diagnosis of this case is
shown in Figure 12. M2BPGi is a serum biomarker for assessing
liver fibrosis. Liver fibrosis is the most common cause of por-
tal hypertension. Because M2BPGi was increasing, we initially
suspected NASH-related liver fibrosis as the primary cause
of splenomegaly. However, the pathological examination did
not show NASH-related fibrosis. Because M2BPGi increases in
patients with acute liver injury, this marker seems to reflect
not only liver fibrosis but also other factors, such as liver in-
flammation, liver damage, and hepatocyte regeneration [14-
16]. The relationship between M2BPGi and sarcoidosis seems
to be an issue for future studies.

The imaging manifestations of hepatic lymphoma are
largely non-specific [17]. Higuma et al. [18] reported a case of
hepatic Hodgkin lymphoma with delayed enhancement on CT
and MRI. Our case also had a hepatic tumor with delayed en-
hancement on CT, MRI, and hepatic arteriography, however,
we only vaguely suspected malignant lymphoma with refer-
ence to increased sIL-2R.

FDG-PET/CT is the basis for searching for malignant dis-
eases. Progressive malignant lymphoma was suspected on
FDG-PET/CT (Fig. 6A and B); however, bone marrow biopsy
showed multiple noncaseating granulomas (Fig. 7A and B).
At this point, we considered the presence of sarcoidosis. The
diagnostic ability of FDG-PET/CT is higher than Ga scintigra-
phy for detection of extrapulmonary granulomas [19]. Higher
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Fig. 9 - Histopathological findings of the liver biopsy. High magnification view shows scattered localization of
Reed-Sternberg cells (A, x400, arrows) which are immunohistochemically positive for PAXS (B, x400, arrows) and CD30 (C,
x 400, arrows) and positive for Epstein-Barr virus-encoded small RNA 1 by in situ hybridization (D, x400, arrows). The
background hepatic parenchyma shows noncaseating epithelioid granulomas (arrows) developed mainly in the portal triads
(E, x40). The higher magnification view of the portal triad (F, x200) including an epithelioid granuloma shows that the
granuloma largely occupying the triad pushes bile ducts (arrows) and portal venule (arrowhead) to the periphery. The portal
venule appears to be compressed by inflammation.

Fig. 10 - Histopathological findings of the resected spleen.
The spleen pathologically shows that multiple
noncaseating epithelioid granulomas (A, B, arrows) are
mainly present in the white pulps (B, a splenic central
artery is indicated by an arrowhead) and red pulps
(asterisks) are extended (A, x40). Red pulps demonstrate
extramedullary hematopoiesis because, in red pulps, there
are neutrophils (C, x400) and
myeloperoxidase-immunoreactive myeloid cells (C, inset,
x400), erythroblastic islands (D, x400) that are
immunohistochemically positive for CD71 (D, inset, x400),
and megakaryocytes (E, x400) that are Fig. 11 - Axial fusion image of MET-PET/CT after the
immunohistochemically positive for CD61 (E, inset, x400). surgery. Lymph nodes around the hepatic artery (A) and
around the aorta (B), which showed high accumulation on
FDP-PET/CT, show low accumulation on MET-PET/CT (SUV
max, 3.7 and 1.3, respectively). The findings are consistent
FDG-uptake is seen in both sarcoidosis and malignancy. with sarcoidosis. MET-PET/CT, methionine-positron

Therefore, FDG-PET/CT cannot exclude or prove the pres- emission tomography/computed tomography.
ence of malignancy in patients with sarcoidosis. The

histopathological study is necessary to confirm the diagnosis.
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Examination flow

Routine blood examination & markers

Contrast enhanced CT & Gd-EOB-DTPA-MRI -
l

Further blood examination & markers -
|

|Hepatic venous cathterization I e
|

|FDG-PET/CT | -

(Gallium-67 scintigraphy)
|

|Bone marrow biopsy I e
l

Further blood examination & markers -
l

Evaluation of lung, heart, eye, skin
|

|Laparoscopic liver biopsy I e
|

|Sp|enectomy/partia| hepatectomy/(cholecystectomy) I e
l

Met-PET/CT -

Diagnostic flow

Hepatosplenomegaly & thrombocytopenia
& liver tumor
Exclude HCC*, metastasis
l
Lymphoproliferative disease susp (increased sIL-2R)
Exclude HCV, HBV, Alc, PBC*, AIH* related liver fibrosis
l
Confirmation of portal hypertension (increased WHVP*)
NASH* related fibrosis susp (increased M2BPGi)
l

Advanced malignant lymphoma susp

l
Consider sarcoidosis
l
(Increased ACE*, lysozyme)
Exclude mycobacterium tuberculosis
l
Exclude lung, heart, eye, skin sarcoidosis
l
Hepatic Hodgkin lymphoma & sarcoidosis
Exclude NASH, IPH* related liver fibrosis
l
Final diagnosis
Primary hepatic Hodgkin lymphoma
& sarcoidosis (liver, spleen, bone marrow, LN*, GB*)
Sarcoidosis—lymphoma syndrome with portal hypertension
(Portal venous pressure reduced to normal by splenectomy)

Fig. 12 - Examination and diagnostic flow of the case. HCC, hepatocellular carcinoma; PBGC, primary biliary cirrhosis; AIH,
autoimmune hepatitis; WHVP, wedged hepatic venous pressure; ACE, angiotensin-converting enzyme; IPH, idiopathic

portal hypertension; LN, lymphnodes; GB, gallbladder.

Laparoscopic liver biopsy of the tumor confirmed the diagno-
sis of Hodgkin lymphoma (Fig. 9A and B). Multiple granulomas
in the parenchyma of the liver, and no NASH or bridging fi-
brosis was observed (Fig. 9C). However, it was still unclear
whether the splenomegaly was due to sarcoidosis, lymphoma,
or any other causes. Curative hepatic resection with adjuvant
chemotherapy for primary hepatic lymphoma was consid-
ered as adequate treatment [20]. Therefore, splenectomy for
splenomegaly and partial hepatectomy for liver tumor were
performed.

Recently, the use of amino acid analog radiotracers, such
as 'C-methionine (MET) and '8F-a-methyltyrosine (FAMT) in
malignancy has been developed and clinically established. Ac-
cumulation of amino acid radiotracers in malignant tissues is
thought to be due to increased amino acid metabolism. Sev-
eral clinical trials on the evaluation of sarcoid lymphadenopa-
thy using MET and FAMT in comparison with FDG have been
published [21-23]. It is likely that high FDG accumulation in
sarcoidosis lesions is due to the abundant presence of inflam-
matory cells and granulomas. On the other hand, the accumu-
lation of MET is considered to be low because MET uptake in
inflammation is low. In our case, MET-PET/CT was performed
after partial hepatectomy and splenectomy. From findings of
low accumulation of MET in lymphadenopathies (Fig. 11A and

B), a final diagnosis of primary hepatic Hodgkin lymphoma
with sarcoidosis was established.

Hepatic venous catheterization is a basic examination for
portal hypertension. Use of hepatic venous catheterization for
the assessment of hepatic sarcoidosis has also been reported
[7,8]. Although this case was not accompanied by the portal
collateral development, we confirmed an increased wedged
hepatic venous pressure. The pathophysiology of portal hy-
pertension in sarcoidosis is not completely understood. Mul-
tiple mechanisms, such as small arterio-venous shunts in the
region of the granulomas, healing fibrosis of the parenchyma,
cirrhotic remodeling, and restriction of normal flow by gran-
ulomas in the portal area have been suggested [24-27]. In our
case, it was proved that the cause of portal hypertension was
mainly increased splenic venous blood flow volume associ-
ated with marked splenomegaly (Figs 2 and 10A and B). Dis-
turbed portal circulation by hepatic granulomas mainly de-
veloped in the portal triads was also involved in the cause
(Fig. 10C).

It is estimated that 7% of patients with sarcoidosis have
splenic involvement, which is commonly asymptomatic [2].
Managements of hepatic sarcoidosis with splenomegaly have
not also been established. Splenectomy is often recommended
for hypersplenism after medical management. We have
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reported that partial splenic embolization can reduce the
splenic venous blood flow volume and portal venous pres-
sure [28] in cirrhotic patients. However, in this case, we ap-
plied splenectomy instead of partial splenic embolization be-
cause pathological examination of the spleen was necessary
to prove whether the splenomegaly was due to sarcoido-
sis, lymphoma, or any other causes. The management of
splenomegaly is also important in the treatment of portal
hypertension based on a new concept of “Splanchnic Caput
Medusae” in which the enlarged spleen is her face and por-
tal collateral pathways are her snake hairs [29]. In this case,
portal venous pressure was dramatically reduced to a normal
level immediately after splenectomy.

Sarcoidosis-lymphoma syndrome is rare, hepatic sarcoido-
sis with portal hypertension is uncommon, and primary hep-
atic Hodgkin lymphoma is infrequent. Our case of primary
hepatic Hodgkin lymphoma with sarcoidosis accompanied by
portal hypertension is extremely rare. The diagnosis was dif-
ficult. Two things could be learned from the current case.
One was the diagnostic approach and the other was the
pathophysiology. We conclude that hepatic venous catheter-
ization, PET/CT, and pathological examinations of bone mar-
row, liver, spleen, and lymph nodes are crucial for the diag-
nosis of primary hepatic Hodgkin lymphoma with sarcoidosis
(sarcoidosis-lymphoma syndrome) accompanied by portal hy-
pertension.

Patient consent statement

Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
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