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Abstract

Sarcoidosis is mainly a disease of the respiratory system;
however, several other organ systems may be affected in
the course of the disease. Liver is one of the most fre-
quently affected organs in the setting of sarcoidosis after
lungs and lymph nodes. Microscopic hepatic involve-
ment is common in these patients but is mostly clinically
silent. However, in a significant portion of these patients,
macroscopic findings can be detected in the course of the
disease, and these findings may easily be confused with
other benign and malignant conditions of the liver. The
purposes of this article are to briefly summarize the
clinical findings and the underlying pathophysiology of
sarcoidosis and detailed presentation of the radiologic
findings of hepatic involvement in this disease. We sub-
grouped the imaging findings based on the location and
the radiologic appearance of the hepatic involvement.
We tried to provide images that would enable the readers
to link the imaging findings with the underlying pathol-
ogy and clinical symptoms.
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Sarcoidosis is a multisystemic granulomatous disease
characterized typically by the development and accu-
mulation of non-caseating granulomas [1–4]. Sarcoidosis
was first described by a Norwegian dermatologist,
Boeck, in 1899, as nodules observed in the skin charac-
terized by sharply defined ‘epitheloid cells’ with large
pale nuclei and also a few ‘giant cells’ [3, 5]. In his
original description [5], Boeck likened the nodules to

sarcoma, and therefore, he coined the term ‘multiple
benign sarcoid of the skin’ to this newly diagnosed entity.
The prevalence of systemic sarcoidosis is highest among
the northern European countries and is around 5–40
cases per 100,000 people [6]. The adjusted annual inci-
dence among African Americans is about three times
higher than white Americans (35.5 cases per 100,000, as
compared with 10.9 per 100,000) [7]. The disease can
occur in both men and women, with 70% of the patients
aged 25–45 years. The exact underlying cause of sar-
coidosis is still not very well understood. Genetic sus-
ceptibility and environmental factors are proposed as the
underlying causes of sarcoidosis [8–11]. With the envi-
ronmental risk factors reported in the literature, it might
be possible that the development of sarcoidosis is sec-
ondary to the exaggerated immune responses to several
environmental agents such as insecticides, agricultural
employment, bioaerosol exposure, inorganic dusts,
molds, and solvents or oils [3, 8, 10].

Clinical features, diagnosis,
and prognosis

As stated above, sarcoidosis is a multisystemic disease,
and virtually every organ system can be involved in the
course of the disease. The lungs are the most commonly
affected organ and their involvement may be detected in
up to 90% of the patients [2]. The severity of lung
involvement is highly variable in the patients, ranging
from minimally symptomatic disease to life-threatening
lung fibrosis with pulmonary hypertension [12]. In
addition to pulmonary parenchymal involvement, bilat-
erally enlarged hilar lymph nodes are very common and,
also very typical, for pulmonary sarcoidosis. In addition
to the lungs, eyes, heart, skin, liver, and central nervous
system may all be involved separately or concomitantly
in the course of the disease. The diagnosis of sarcoidosis
is established on the basis of clinical symptoms sup-Correspondence to: Mehmet Ruhi Onur; email: ruhionur@yahoo.com
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ported by the histological detection of non-caseating
granulomas in one or more organs.

The clinical course of sarcoidosis is highly variable. In
50% of the cases, the disease resolves spontaneously in
2 years and even more so after 5 years [8]. Overall two-
thirds of the patients with sarcoidosis generally undergo
clinical remission within a decade after the diagnosis with
few or no clinical sequela. Up to one-third of the patients
have unrelenting sarcoidosis which may end up in sig-
nificant organ dysfunction. Recurrence after more than
1 year is uncommon but may be observed in less than 5%
of the patients. The recurrence of the disease may be
detected in virtually any organ system. The overall death
rate due to sarcoidosis is less than 5%, and the most
common cause is unrelenting pulmonary fibrosis culmi-
nating in severe respiratory failure, cardiac dysfunction,
or neurologic involvement [4].

Liver involvement in sarcoidosis

Liver involvement in sarcoidosis is highly variable in
terms of clinical presentation. The clinical presentation
may range from asymptomatic to full-blown portal
hypertension and liver failure. Histopathologically,
granulomatous liver involvement was detected in 40%–
70% of the patients [13]. However, there is not much data
based on controlled trials on the evaluation of liver
involvement in sarcoidosis [14]. Hepatic lesions can be
detected in only 5% of sarcoidosis patients on CT [15].
The great majority of the afflicted patients are clinically
asymptomatic. In symptomatic patients, abdominal pain,
fever, and weight loss are among the common symptoms,
but the severity of the symptoms may amount to pruri-
tus, jaundice, and chronic cholestasis in some patients.
Severe liver failure, cirrhosis, Budd–Chiari syndrome,
and portal hypertension are rare in sarcoidotic liver
involvement [14]. Portal hypertension was proposed to
be secondary to obstruction of portal flow in the pres-
ence of portal area with associating hyalinization and
fibrosis of the portal triad ending up with presinusoidal
block [16].

Imaging

Liver imaging is generally unremarkable in most of the
sarcoidosis patients, and imaging is not critical, except
for extraordinary circumstances, to the correct clinical
diagnosis. However, liver involvement, as noted above,
can have significant clinical consequences for the patient,
and early detection and characterization of the liver
findings might be significant for the affected patients.
Ultrasonography is the first imaging tool in assessment
of liver sarcoidosis. Heterogeneous echogenicity and
coarse echo pattern may appear on US in the presence of
diffuse parenchymal involvement. Focal liver lesions and
dilatation of intrahepatic and/or extrahepatic biliary
ducts may also be detected on US. CT and MRI are

useful to depict imaging features such as subcapsular
fibrosis and wedge-shaped atrophic areas in diffuse
involvement [4, 17, 18]. MRI may be helpful to differ-
entiate liver sarcoids from other nonneoplastic and
neoplastic focal liver lesions. Biliary involvement in liver
sarcoidosis may appear with biliary duct dilatation on
CT while MRI may be more helpful by revealing biliary
duct wall thickening resulting from fibrosis [4, 18]. In
order to better categorize the imaging findings, we deci-
ded to break down the discussion to several subgroups
including diffuse and focal liver involvement and biliary-
hilar findings.

Diffuse involvement of the liver

As briefly mentioned above, despite the relatively high
microscopical involvement of the liver on biopsy speci-
mens, macroscopic findings are rare and difficult to de-
tect on routine imaging studies with hepatomegaly which
is the most common finding and was reported in 29% of
the cases [17].

Ultrasonography (US) is generally the first imaging
modality used in these patients with sarcoidosis demon-
strating clinical symptoms related to liver dysfunction.
Coarsening of the liver parenchyma, focal calcifications
and contour irregularity are the expected findings [18].
Sarcoid-related parenchymal hepatic fibrosis is also a
well-known clinical entity. CT and MRI findings in

Fig. 1. CT image of a patient with sarcoidotic involvement of
the liver. Contrast-enhanced axial CT of a 57-year-old woman
with advanced pulmonary sarcoidosis. Liver presents with
normal appearance with enlargement of the spleen, consis-
tent with portal hypertension. Also note several enlarged
lymph nodes around the celiac axis (arrows).
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sarcoid-related chronic liver disease vary significantly
among patients from normal morphologic appearance to
full-blown cirrhotic liver (Figs. 1, 2). Liver sarcoidosis is
among the reasons for liver transplantation, and recur-

rence of the disease in the liver is unusual with anecdotal
cases reported in the literature (Fig. 3) [19]. Massive
subcapsular fibrosis representing the loss of hepatocytes
and replacement with mass-forming fibrosis, visualized
in cirrhosis, can also be detected in the affected patients
(Fig. 4) [20]. Peripheral wedge-shaped parenchymal
atrophy was also reported to be common which appears
as increased enhancement on immediate contrast-en-
hanced images that become isointense on delayed ima-
ges. The combination of macroregenerative nodules and
peripheral wedge-shaped atrophy was reported to be a
helpful finding for the differential diagnosis of sarcoid-
related chronic parenchymal liver disease (Fig. 5) [4]. The

Fig. 2. Contrast-enhanced fat-suppressed axial T1-weigh-
ted MRI of a 55-year-old male patient with biopsy-proven
chronic liver disease due to sarcoidosis demonstrates severe
fibrosis of the liver parenchyma with contour irregularity and
linearly enhanced foci throughout the liver representing
fibrosis in the delayed phase (arrows).

Fig. 3. 55-year-old woman with a long history of hepatic
sarcoidosis treated with liver transplantation. Several years
after the transplant sarcoidosis recurred in the liver causing
end stage liver disease and portal hypertension. Equilibrium
phase fat-suppressed T1-weighted image of the liver
demonstrates diffuse heterogeneity of the liver parenchyma
with ill-defined hypointense areas, fibrosis, contour irregular-
ity, and splenomegaly. Also note the mildly enlarged lymph
nodes in the liver hilum (arrows).

Fig. 5. Axial contrast-enhanced CT image of a patient with
hepatic sarcoidosis demonstrates peripheral wedge-shaped
hypoenhancing area (arrows) in a 68-year-old woman.

Fig. 4. 42-year-old male with biopsy-proven liver sarcoido-
sis. Contrast-enhanced fat-suppressed axial T1-weighted
MRI reveals prominent enhancement in the subcapsular
areas of the right liver lobe representing massive fibrosis in
this location (arrows). Also note the chronic occlusion of the
main portal vein (arrowheads).
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combination of liver cirrhosis pattern and peripheral
wedge-shaped atrophy may also be observed in primary
sclerosing cholangitis (PSC) [4]. The presence of these
two entities in both hepatic sarcoidosis and PSC suggests
a common underlying immune-based mechanism in the
pathogenesis of these two conditions [21–23].

Hepatic granulomas are detected in approximately
4% of the liver biopsies. Pathologically, they are com-
posed of microscopic aggregates of macrophages and
lymphocytes, with or without necrosis, and multinucle-
ated giant cells. They form as a response to various
exogenous and/or endogenous antigenic stimuli [24].
Both in sarcoidosis and PBC, portal tracts are affected
with the tendency of granulomas accumulating in peri-
portal regions [24]. Another useful, but non-specific,

feature of hepatic sarcoidosis is periportal thickening,
which is best demonstrated on T2-weighted MR images
as high signal intensity areas [18, 25] (Fig. 6). Periportal
thickening is a non-specific imaging feature and can be
detected in multiple benign and malignant clinical con-
ditions. It has been hypothesized that this increased
periportal signal might be due to sarcoid granulomas,
which have tendency to locate in this area [15].

Portal hypertension is uncommon in the course of the
disease. Underlying causes of portal hypertension in
hepatic sarcoidosis include cirrhosis, formation of arte-
riovenous shunts in areas of liver granulomas, and

Fig. 6. 62-year-old woman with known hepatic sarcoidosis.
Axial T2-weighted MR image at the level of the porta hepatis
demonstrates diffuse periportal thickening (arrows). Also note
the mild intrahepatic biliary dilation.

Fig. 7. 61-year-old female with known pulmonary sarcoido-
sis. Axial post-contrast CT image shows innumerable hypo-
dense lesions throughout the liver (arrows). Also note
periportal prominence (arrowheads). Splenic involvement was
also confirmed with several subcentimeter hypodense lesions
scattered throughout the splenic parenchyma.

Fig. 8. 59-year-old male with known hepatic sarcoidosis.
Contrast-enhanced T1-weighted axial image at portal venous
phase demonstrates innumerable hypointense sarcoid nod-
ules (arrows) in liver parenchyma with accompanying sple-
nomegaly.

Fig. 9. 61-year-old male with chronic parenchymal liver
disease due to sarcoidosis. Axial post-contrast T1-weighted
image demonstrates fibrosis presenting with several ill-de-
fined hypointense lesions (arrows) in the liver. Multiple gran-
uloma-like hypointense nodular lesions are seen in the
spleen.
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extrinsic compression of portal vein by enlarged perihilar
lymph nodes [1]. Portal vein thrombosis does not infre-
quently occur in liver sarcoidosis and probably results
from obliteration of small portal veins secondary to
granulomatous phlebitis [26].

Focal involvement of the liver

Detection of focal hepatic lesions was reported to occur
in 5% of the patients with liver sarcoidosis [27]. These
focal nodules represent the sarcoid granulomas [17, 25,
28, 29]. Hepatic nodules in sarcoidosis usually manifest

with well-defined hypo- or hyperechoic appearance on
US [30, 31]. They typically appear as low-attenuating
subcentimeter lesions on CT (Fig. 7) [16]. Contrast-en-
hanced CT reveals low-attenuated nodules with less

Fig. 10. 45-year-old woman with biopsy-proven pulmonary
and hepatic sarcoidosis presenting with new onset jaundice.
A Thick slab MRCP image demonstrates focal biliary stric-
tures (arrowheads) reminiscent of PSC. B Axial contrast-
enhanced CT obtained 2 days after the MRCP demonstrates
diffuse circumferential thickening of the proximal common
bile duct at the time of the onset of jaundice (arrow). C Axial
contrast-enhanced CT obtained 2 years after the first CT and
MRCP scans shows significant resolution of the wall thick-
ening in the common hepatic duct wall after medical treat-
ment (arrow). The absence of intrahepatic biliary dilation is
an important finding for exclusion of mechanical biliary
obstruction. The patient was clinically asymptomatic with
normal serum bilirubin levels at the time of this CT scan. The
patient was treated with intense immunosuppressive therapy
with prednisolone and azathioprine with good clinical and
imaging response.

b

Fig. 11. 47-year-old woman with biopsy-proven hepatic
sarcoidosis. A Axial T2-weighted MR image demonstrates
periportal hypointense rings (arrows). B Axial post-contrast
CT image demonstrates nodular enhancement in the areas of
T2-weighted hypointense rings which may reflect their fibrotic
nature (arrows).
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enhancing compared to the liver parenchyma. Sarcoid
nodules were reported to be slightly hypointense–isoin-
tense on T1-weighted images, while hypointense on T2-
weighted images and the contrast enhancement is not
expected to be prominent on dynamic contrast-enhanced
MRI studies (Figs. 8, 9) [25]. Hypointense appearance of
these nodules may be used to differentiate sarcoid nod-
ules from metastases and inflammatory processes which
usually manifest with hyperintense appearance on T2-
weighted images [31]. When these nodules increase in size
and coalesce, they appear as hyperintense lesions on T2-
weighted images [13].

Among the neoplastic conditions in the differential
diagnosis of hepatic sarcoidosis, metastatic liver disease
and primary cholangiocarcinoma of the liver should be
considered. Larger lesions which represent the coales-

cence of smaller sarcoid granulomas can also be visual-
ized in other infectious disorders causing granulomatous
liver diseases [16, 32–35].

In selected patients with unclear medical history and
laboratory findings, image-guided liver biopsy might be
helpful in a minimally invasive manner.

Biliary and hilar findings

Biliary ductal dilatation secondary to cholestasis is a
relatively common finding in sarcoid liver disease and
has been reported to be detected in 20% of the patients in
one study evaluating the sarcoid-related chronic liver
disease [4]. Cholestasis may be intrahepatic or extra-
hepatic. Extrahepatic mechanical biliary obstruction may
also be detected in sarcoidotic biliary involvement. The
underlying mechanism can be either primary involve-
ment of the common hepatic duct or external compres-
sion of the extrahepatic bile ducts by the enlarged hilar
lymph nodes. The imaging findings may simulate a bil-
iary tumor; therefore, caution should be exercised in
reporting these patients, and more clinical information
should be requested from the referring physicians for the
correct diagnosis (Fig. 10) [33]. Clinical, imaging, and
histopathological features of PSC have been also re-
ported in patients with hepatic sarcoidosis [21, 36–38].
The presence of macronodules in the liver parenchyma

Fig. 13. 55-year-old male patient with known chronic
parenchymal liver disease due to sarcoidosis. Axial post-
contrast CT scan demonstrates conglomerating lymph nodes
(arrows) extending deep into the liver hilum with central
hypoenhancing areas mimicking granulomatous infection.
Percutaneous biopsy of these lymph nodes revealed sarcoid
granulomas with no evidence of tuberculosis.

Fig. 12. 65-year-old male with known pulmonary sarcoido-
sis. A Axial fat-saturated T2-weighted image demonstrates
conglomerating lymph nodes in the liver hilum. B Diffusion-
weighted image (b = 500 s/mm2) demonstrates enlarged
lymph nodes (arrows). Patient declined percutaneous biopsy
and these lymph nodes remained stable on long-term follow-
up (not shown).
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does not help as they can be detected in both PSC and
chronic hepatic sarcoidosis [4]. The morphology of the
affected bile ducts is also not helpful, as they tend to
appear similarly in PBC and sarcoidotic biliary involve-
ment [39, 40]. There are conflicting opinions in the
medical literature regarding whether there is a common
underlying immunologic mechanism in these conditions
[4]. Devaney et al. reported clinicopathologic features in
100 patients with hepatic sarcoidosis. In their paper, the
authors reported pathologic findings similar to PBC in
19 patients [41]. Periportal halo sign, the low signal
intensity halo surrounding the enhancing portal veins,
was described as a specific finding in PBC cases. The
authors attributed this sign to the underlying periportal
fibrosis and periportal cellular depletion [42] (Fig. 11).
Chronic intrahepatic cholestasis is reported to be one of
the rare manifestations of sarcoid liver disease and may
mimic PSC and PBC (Fig. 10A) [39, 41].

Lymphadenopathy is another common finding in
sarcoidosis and reported to be detected in about 40% of
the afflicted patients [4]. In the intraabdominal com-
partment, enlarged lymph nodes are most commonly
seen in porta hepatis followed by paraaortic and para-
celiac areas (Fig. 12) [43]. Sarcoid lymph nodes may
demonstrate central hypoenhancing areas mimicking
granulomatous infection and may appear in unusual
morphologic shapes and locations (Fig. 13). Massive
lymphadenopathy in the paraaortic region is rare but
may be encountered in patients with systemic sarcoido-
sis. The imaging characteristics of enlarged lymph nodes
are not morphologically distinctive and may easily be
confused with other infectious, inflammatory, and neo-
plastic causes of lymphadenopathy.

Conclusion

The imaging findings of liver sarcoidosis can be subtle
and somewhat non-specific mimicking other nonneo-
plastic and neoplastic diseases of the liver. However, with
the relevant clinical information, it may be possible to
diagnose the disease in a non-invasive manner as there
are some, somewhat non-specific, imaging features which
may guide the imager to the correct diagnosis. In the
presence of relevant clinical information, the detection of
multiple 1–2 mm hypodense/hypointense parenchymal
nodules, the presence of hilar lymph nodes, and the
peripheral wedge-shaped atrophic areas in the liver may
be helpful. It should be taken into account that biliary
involvement of sarcoidosis may easily mimic a hilar
cholangiocarcinoma and, in that case, more invasive
studies, like endoscopic retrograde cholangiopancre-
atography or surgery, might be necessary for correct
diagnosis. In patients with diffuse or focal liver disease,
where non-invasive differential diagnosis is impossible,
image-guided biopsy may be crucial for the diagnosis.
Detailed knowledge of the clinical history, awareness of

the potential imaging findings, and the common mim-
ickers are mandatory for the correct diagnosis.
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