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Abstract:

A 46-year-old woman presented with massive hematemesis, caused by the rupture of esophageal varices.
The laboratory investigations showed pancytopenia, and imaging tests revealed hepatosplenomegaly and as-
cites. A diagnosis of systemic sarcoidosis was made based on biopsies of the liver, stomach, lungs, heart, and
skin. Although fat deposition was predominant, non-caseating granuloma and cirrhotic changes were found in
the liver. Non-caseating granuloma was also identified in a biopsy specimen from minute depressions of the
gastric folds. This case illustrates the rare involvement of the digestive system in a case of systemic sarcoido-

Sis.
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Introduction

Sarcoidosis is a systemic inflammatory disease of un-
known etiology characterized by the presence of multiple
non-caseating granulomas (1). It can occur at all ages, al-
though it usually develops before 50 years of age, with the
incidence peaking at 20 to 39 years of age. In Japan, the in-
cidence is 1.01 cases per 100,000 individuals (2). The etiol-
ogy of sarcoidosis is unknown. Granulomas are typically
seen in the lungs and lymph nodes, although any organ can
be affected. Among organs of the alimentary system, the
liver is most frequently involved, accounting for 50-90% of
the patients (3-5). Most cases with hepatic involvement are
asymptomatic and remain undiagnosed, and only a few
cases develop progressive clinical features, such as liver cir-
rhosis, portal hypertension, chronic cholestasis, and liver
failure (6). Apart from hepatic involvement, the prevalence
of other alimentary tract lesions is low. The reported inci-
dence of gastrointestinal lesions is 0.1% to 0.9% (7, 8).

We herein report a case of hepatic sarcoidosis presenting

with esophageal variceal bleeding. Apart from liver fibrosis
and portal hypertension, the patient exhibited multi-organ
manifestations including the stomach, lungs, heart, and skin.
Involvement of the digestive system with sarcoidosis in this
case is discussed below.

Case Report

A 46-year-old woman was admitted to the hospital for

massive hematemesis. Esophagogastroduodenoscopy re-
vealed active bleeding from ruptured esophageal varices.
She was treated with endoscopic variceal ligation. Computed
tomography (CT) of the abdomen revealed hepa-
tosplenomegaly and ascites. The patient was then referred to
our hospital for intensive treatment and a further examina-
tion for portal hypertension.

Ten years prior to this admission, the patient had under-
gone abdominal ultrasound, CT, and magnetic resonance im-
aging (MRI) due to a diagnosis of elevated liver enzyme
levels. However, the etiology could not be determined. In

addition, multiple red eruptions developed on both her legs.
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Figure 1.
the back (A) and legs (B).

The skin eruptions also remained undiagnosed despite a der-
matological consultation. She had no history of alcoholism
or blood transfusion and no family history of inherited dis-
orders.

On admission, a physical examination revealed abdominal
distension and bilateral edema of the lower extremities. She
also had erythematous lesions on the legs, face, back, and
head (Fig. 1). The liver edge was palpable approximately 5
cm below the right costal margin. An enlarged spleen was
also palpable. Laboratory investigations revealed pancy-
topenia and elevation of hepatobiliary enzymes, with a
marked increase in the alkaline phosphatase levels. Serologi-
cal tests for hepatitis B and C and immunological tests, such
as anti-nuclear antibody, rheumatoid factor, and anti-
mitochondrial antibody, were negative. The levels of soluble
interleukin 2 receptor (IL-2, 3,686 U/mL) and angiotensin-
converting enzyme (ACE, 28.3 U/L) were both elevated. Ab-
dominal CT with contrast media revealed an enlarged liver
with an irregular surface and splenomegaly. Remarkably en-
larged lymph nodes in the abdomen were also observed.
(Fig. 2A and B). MRI revealed multiple intrahepatic nodules
with heterogeneous intensities in T1-weighted images and
low intensities in T2-weighted images (Fig. 2C and D).
Chest CT revealed multiple small nodules and ground glass
opacity bilaterally in the lungs, in addition to remarkable
lymphadenopathy in the mediastinum (Fig. 3).

Subsequently, a laparoscopic examination was performed
to arrive at a definitive diagnosis. On laparoscopy, the liver
surface was irregular (Fig. 4A and B). Huge, yellow nodules
3-4 cm in diameter were observed. A histopathologic evalu-
ation of the liver biopsy specimens revealed non-caseating
granulomatous inflammation (Fig. 4C) with moderate peri-
portal fibrosis, regenerative nodules, and significant lipid
collection (Fig. 4D). Biopsies of the abdominal lymph
nodes, skin lesions, and cardiac muscle revealed non-
caseating granulomas as well, which led to the diagnosis of
systemic sarcoidosis. Echocardiography revealed a decreased
ventricular ejection fraction of 45% and ventricular aneu-
rysms. Gallium scintigraphy revealed the myocardial uptake

Photographs of the skin lesions. Well-demarcated, erythematous skin lesions are seen on

of gallium. Contrast-enhanced magnetic resonance imaging
demonstrated delayed enhancement of the myocardium. Al-
though atrioventricular block and thinning of the interven-
tricular septum were absent, oral corticosteroid treatment
(prednisolone, 30 mg) was administered based on the diag-
nosis of cardiac sarcoidosis.

Although endoscopic variceal ligation had been performed
earlier, the persistence of esophageal varices was seen on
esophagogastroduodenoscopy (Fig. 5A). The varices were
treated with endoscopic injection sclerotherapy with ligation.
Although there were no gastric varices, multiple minute de-
pressions were seen on the gastric folds. The mucosa of the
upper gastric body showed a nodular appearance with fur-
row formation resembling a bamboo joint-like appearance,
due to interruptions of the gastric folds (Fig. 5B). Multiple
minute depressions were also noted in the middle-to-lower
gastric body (Fig. 5C and D). Biopsy specimens taken from
the depressions of the gastric folds contained non-caseating
granulomatous inflammation, leading to the diagnosis of
gastric sarcoidosis (Fig. SE).

Discussion

After the lungs and lymph nodes, the liver is the third-
most commonly involved organ in systemic sarcoidosis. As
described earlier, most cases with hepatic involvement are
asymptomatic, and only 5-30% patients present with clinical
symptoms, varying from non-specific manifestations, such as
nausea and vomiting, to jaundice, abdominal pain, and hepa-
tosplenomegaly (6). Abnormalities of liver function tests are
seen in about 20-30% of the cases, whereas portal hyperten-
sion and cirrhosis are seen in less than 1% of patients (9).
Portal hypertension associated with sarcoidosis was first re-
ported in 1949 (10, 11). Although portal hypertension usu-
ally occurs in association with liver cirrhosis, in sarcoidosis
patients, it might be present without evidence of cirrhotic
changes in the liver (11).

The etiology of portal hypertension in liver sarcoidosis is
not completely understood, and several mechanisms have
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Figure 2. Radiological images of the abdomen. Contrast-enhanced CT scans of the arterial phase
(A) and venous phase (B) show an enlarged liver with an irregular surface and splenomegaly. On

MRI, multiple intrahepatic nodules are displayed as heterogeneous intensities in T1-weighed images

(C) and as low intensities in T2-weighed images (D).

Figure 3. Chest CT images. CT images show bilateral ground glass opacities in the lungs, in addi-

tion to marked lymphadenopathy in the mediastinum.

been postulated. First, the small arteriovenous shunts within
the granulomas may increase the portal blood flow, leading
to elevation of the intrahepatic resistance (4-6). Second, the
existence of sarcoid granulomas within the intrahepatic sinu-
soids and destruction of the sinusoidal structures likely in-
duce increased resistance of the sinusoids. Third, presinusoi-
dal obstruction by granulomas in the portal areas may in-
crease the pressure of portal vein flow (3, 12). Finally,
ischemic changes caused by primary granulomatous phlebi-
tis of the portal vein and/or congestion caused by granulo-
matous phlebitis of the hepatic veins may result in cirrhosis

and focal fibrosis, thereby increasing pre-and post-sinusoidal
resistance (6, 13).

In the present case, laparoscopy revealed an irregular sur-
face of the liver with huge yellow-colored nodules 3-4 cm
in diameter. These were different from the known laparo-
scopic findings of liver sarcoidosis, which are small, whit-
ish, flat lesions on the liver surface (14, 15). Furthermore,
fat deposition was pathologically predominant in the liver, in
addition to non-caseating granulomas. Although hepatocellu-
lar ballooning was absent in the biopsied specimen, we
speculate that the leading cause of liver cirrhosis in the pre-
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Figure 4. Macroscopic and microscopic images of the liver. Laparoscopy reveals an irregular liver
surface with huge, yellow nodules 3-4 cm in diameter (A, B). Pathological, non-caseating granulomas
are identified (C). Moderate periportal fibrosis, regenerative nodules, and significant lipid collection
is also noted (D).

Figure 5. Esophagogastroduodenoscopy images. Varices are seen in the esophagus (A). In the stom-

ach, multiple minute depressions on the gastric folds are seen in the upper gastric body (B). Multiple
minute depressions are also noted in the middle-to-lower gastric body before (C) and after indigo
carmine spraying (D). Non-caseating granulomas are identified in the stomach (E).
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sent case was non-alcoholic fatty liver disease rather than
hepatic sarcoidosis, based on the macroscopic and micro-
scopic features. This case therefore suggests that portal hy-
pertension can occur in systemic sarcoidosis patients due to
multifactorial causes or due to pathology that is not associ-
ated with non-caseating granulomas. A liver biopsy with or
without laparoscopic observation might lead to a better un-
derstanding of the etiology of liver cirrhosis and portal hy-
pertension in sarcoidosis patients.

The administration of corticosteroids is the standard treat-
ment for advanced-stage sarcoidosis with life-threatening
manifestations; however, the role of corticosteroids in the
treatment of hepatic sarcoidosis is unknown. It has been re-
ported that the use of corticosteroids leads to partial im-
provement in liver function tests. However, corticosteroids
do not prevent the development of portal hypertension or
liver cirrhosis (6). In the present case, we administered cor-
ticosteroid therapy, as the lungs, heart, and skin were in-
volved. The clinical course of this patient needs to be care-
fully followed, particularly the portal hypertension and liver
cirrhosis. The treatment options for refractory hepatic sarcoi-
dosis include ursodeoxycholic acid and immunomodulators
like azathioprine, methotrexate, hydroxychloroquine, and in-
fliximab (16). However, the efficacy of these agents for the
treatment of hepatic manifestations in sarcoidosis patients
has not been fully evaluated. In patients who develop liver
failure, liver transplantation is the only definitive treat-
ment (17), although recurrence of the disease in the allograft
has been reported (18, 19).

The gastrointestinal manifestations in systemic sarcoidosis
remain unclear due to the rarity of involvement of these or-
gans. With regard to gastric sarcoidosis, two major forms
have been reported: gastric ulcer and gastric wall rigid-
ity (7). Gastric ulcer formation is believed to be a result of
localized infiltration with non-caseating granulomas. Diffuse
infiltration throughout the gastric wall leads to thickening of
the gastric folds, narrowing of the gastric lumen, and gastric
wall rigidity. The latter has a manifestation similar to that of
diffuse gastric cancer, i.e. gastric linitis plastica (8, 20). In
the present case, interruptions of the gastric folds and multi-
ple furrow formation on the folds were observed in the gas-
tric body, resembling a bamboo joint-like appearance. Of
note: multiple minute depressions on the gastric folds are
seen in patients with Crohn’s disease (21, 22). Swollen lon-
gitudinal folds transversed by erosive fissures or linear fur-
rows, which are most frequently found at the gastric body
and cardia of patients with Crohn’s disease, have been re-
ferred to as a bamboo joint-like appearance. Since non-
caseating granuloma formation is the major pathological fea-
ture in Crohn’s disease as well, granuloma formation in the
present patient may result in a similar macroscopic morphol-
ogy to that of Crohn’s disease. However, since our assump-
tion is based on a single case, further studies are required to
determine whether or not a bamboo joint-like appearance on
the gastric body is a specific feature of gastric sarcoidosis.

In summary, we herein presented a case of systemic sar-

coidosis involving the liver, stomach, heart, lungs, and skin.
The patient presented with unusual morphology and gastric
involvement, showing a bamboo joint-like appearance in the
gastric body. A liver biopsy specimen revealed that fat depo-
sition was predominant, in addition to non-caseating granu-
loma and cirrhotic changes. An in-depth evaluation by a bi-
opsy via esophagogastroduodenoscopy and laparoscopy
might help clarify the pathophysiology of the involvement
of the digestive system in patients with systemic sarcoidosis.
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