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Abstract Sarcoidosis is an idiopathic multisystem granulomatous disease that affects patients of all races and
ethnic groups however predilection for women and African Americans is apparent. Extrapulmonary manifestations
of sarcoidosis occur in up to 50% of cases. The most common sites of extrapulmonary involvement are the skin,
eyes, liver, and reticuloendothelial system followed bt renal, cardiac, and neurological involvement. We present the
case of a middle age man with exclusive extrapulmonary sarcoidosis affecting the renal, cardiac, hepatic, splenic and
central nervous system. The patient sustained a second episode of venous thromboembolism which highlights a
frequently seen complication of sarcoidosis. We discuss the proposed pathophysiology for the prothrombotic state
seen in sarcoidosis and imaging modalities that can be utilized to assess extrapulmonary involvement in sarcoidosis.
Lastly, sarcoidosis management is reviewed, highlighting that immunosuppressants and tumor necrosis factor
inhibitors are being proposed to arrest disease progression and reduce glucocorticoid doses.
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1. Introduction

Sarcoidosis is an idiopathic multisystem granulomatous
disease with varying presentations and an unpredictable
clinical course. Affecting people of all racial and ethnic
groups, incidence also varies widely throughout the world
with apparent predilections towards women and African
Americans [1,2,3]. The annual incidence among African
Americans is roughly two to four times that among white
individuals with the highest rates found in African
American females [1,2,4,5]. The histopathological hallmark
of sarcoidosis is the presence of noncaseating granulomas
in involved organ systems. The lungs are the most
common site of granuloma formation, with up to 97% of
patients having intrathoracic involvement. This is often
noted incidentally on chest radiography as mediastinal
adenopathy, as fewer than half of patients present with
respiratory symptoms [6]. The disease course can vary
from an acute self-limiting process to chronic disease with
progressive organ dysfunction. Pulmonary sarcoidosis is a
primary contributor to the morbidity and mortality associated
with chronic disease [7]. Extrapulmonary manifestations
of sarcoidosis occur in up to 50% of cases and vary on the
basis of sex, ethnicity, and age at presentation. The most
common sites of extrapulmonary involvement are the skin,
eyes, liver, and reticuloendothelial system with rarer renal,

cardiac, and neurologic involvement [6,8]. Only 8% of
patients present with isolated extrapulmonary disease
in the absence of pulmonary involvement with the most
common presentation in this group being isolated cutaneous
sarcoidosis [8]. The case being presented is a unique
manifestation of nonpulmonary sarcoidosis with cardiac,
neurologic, renal, splenic and hepatic involvement.

2. Case

A 39-year-old African American male presented
to the emergency department with shortness of breath and
chest tightness of one day duration after missing
hemodialysis (HD) two days prior. His past medical
history was significant for hypertension, heart failure with
an ejection fraction of 23% with diffuse hypokinesis,
pulmonary embolism (PE), end stage renal disease
(ESRD), and sarcoidosis with cardiac, hepatic, renal, and
central nervous system (CNS) involvement (Figure 1,
Figure 2).

The patient reported that he was diagnosed with
sarcoidosis nine years before by undergoing liver and
kidney biopsies at another Institution. At the time of
diagnosis, imaging revealed an inoperable 2-millimeter
left frontal lobe brain aneurysm. The patient was started
on prednisone, methotrexate, and adalimumab. Over
the next several years his disease was complicated by
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worsening hypertension, chronic kidney disease (CKD),
and heart failure with a reduced ejection fraction (HFrEF).

The patient suffered from three cerebrovascular
accidents (CVA) which occurred 5-8 years after the
confirmed diagnosis, resulting in left lower extremity
weakness and a tonic-clonic seizure disorder. He had also
undergone biliary duct stent placement due to obstruction
likely provoked by granuloma expansion. The year prior
to presentation, the patient developed Staphylococcus
aureus bacteremia complicated by sepsis and endocarditis
requiring cardiothoracic intervention with the placement
of a bioprosthetic heart valve in mitral position. His
immunosuppressant medications were stopped at that time.
Four months before the current presentation, the patient
was admitted for management of hypertensive emergency,
a computed tomography (CT) and magnetic resonance
angiography (MRA) of the head revealed high T2 and
prominent brainstem signaling, suspicious for neuro-
sarcoidosis (Figure 3). Additionally, the imaging noted a
partially empty sella and left ophthalmic artery aneurysm
(Figure 4). During the following months, the patient
commenced regular HD sessions due worsening of his
renal disease. He was also started on azathioprine for
management of his sarcoidosis.

Upon arrival to the emergency department, the patient’s
temperature was 97.8 degrees Fahrenheit, blood pressure
185/106, heart rate 61 beats per minute, respiratory rate 18
breaths per minute, and oxygen saturation 100% on
ambient air. The patient appeared uncomfortable lying in
bed without increased work of breathing or use of
accessory muscles. Cardiac, respiratory, abdominal, and
extremity exams were unremarkable. During the interview,
the patient reported being noncompliant with all of his
medications including his immunosuppressors and those
for his chronic medical conditions.

Given the underlying diagnosis, the patient received a
CT angiography of the pulmonary artery, which elucidated
an acute PE to the left lower lobe, branching to the
anterior medial and posterior lateral basilar segments.
Laboratory test results obtained on admission are shown
in Table 1. He was admitted to the medicine service for
management of a sub-massive PE and started on warfarin
with a heparin bridge of 1000 units/hour. On hospital day
2, the patient was found to be fluid overloaded likely due
to an acute exacerbation of his HFrEF, radiocontrast
received and previously missed HD. He was emergently
dialyzed, placed on a 1 liter per day fluid restriction, and
started on isosorbide mononitrate 60 mg daily and
carvedilol 12.5 mg bidaily. For management of his
hypertensive emergency, he started clonidine 0.1 mg
bidaily and hydralazine 50 mg tridaily. He was continued
on phenytoin 50 mg bidaily and levetiracetam 750 mg
bidaily for management of his seizure disorder.

The patient continued his regularly scheduled HD.
During HD on the fifth day of hospitalization, he became
hypertensive to 175/120 and acutely dyspneic with
decreased mentation. He was intubated for airway
protection and placed on mechanical ventilation for two
days while being cared in the intensive care unit. This
event of dyspnea was likely due to acute pulmonary
edema and managed accordingly. After successful
extubation, the patient’s international normalized ratio

(INR) stabilized to 2.4 and he was discharged on warfarin
5 mg daily. The patient was lost to follow up.

Figure 1. Portable AP view of the chest demonstrates clear lungs with no
evidence of hilar adenopathy. Right internal jugular dialysis catheter is
seen in place

—

Figure 2. Axial CT with contrast demonstrates calcified granulomas in
the spleen consistent with known sarcoidosis

Figure 3. Axial FLAIR image demonstrates abnormal signal involving
the ventral aspect of the medulla (arrow). Sarcoid classically results in
basilar meningitis, which may affect cranial nerves and the brainstem
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Figure 4. 3D MRA Image demonstrates a 3mm aneurysm at the origin of
the left ophthalmic artery

Table 1. Laboratory Data

Serum Patient | Reference Range
WBC (K/uL) 8.22 45-10.9
RBC (M/uL) 3.53 42-54
Hemoglobin (g/dL) 10.9 12.0-16.0
Hematocrit (%) 32.0 37.0-47.0
Platelets (K/uL) 250 130-400
Sodium (mmol/L) 137 136-146
Potassium (mmol/L) 4.1 3.5-5.0
Chloride (mmol/L) 99 98-106
BUN (mg/dL) 36 6-20
Creatinine (mg/dL) 5.56 0.4-1.2
Calcium (mg/dL) 8.9 8.4-10.3
Total Protein (g/dL) 8.2 6.0-8.5
Albumin (g/dL) 3.95 2.8-5.7
AST (U/L) 26 10-35
ALT (U/L) 28 0-31
Alk Phos (U/L) 311 25-125
Total Bilirubin 0.40 0.0-1.2
Glucose (mg/dL) 106 70-99
Lactate (mmol/L) 3.60 0.5-2.2
Brain Natriuretic Peptide (pg/ml) 461 <64
Troponin | (ng/mL) <0.02 <0.15
Cardiolipin 1g G Ab (GPL) <14 0-14
Cardiolipin IgM Ab (MPL) <12 0-12
Activated partial thromboplastin time (s) 48.1 30.0-40.0
Prothrombin time (s) 29.7 11.0-135
International Normalized Ratio 2.4 0.8-1.1

3. Discussion

Although noncaseating granulomas are a histopathological
hallmark of sarcoidosis, they are nonspecific for the
disease and not always required for diagnosis. Sarcoidosis
is largely a diagnosis of exclusion. It is important to first
eliminate other identifiable causes of similar presentations
or granulomatous inflammation including infections,
malignancy, vasculitis, and hypersensitivity-induced lung
disorders. Sarcoidosis is frequently asymptomatic, and
thus a high level of suspicion is required which prolongs
time until biopsy and/or diagnosis. Diagnostic delay is

emphasized by this patient’s presentation. At the time of
our patient’s sarcoidosis diagnosis, he already had
significant disease burden with renal, hepatic, and CNS
involvement.

A considerable percentage of patients are diagnosed
after mediastinal lymphadenopathy is incidentally discovered
on chest radiography. Over 90% of patients have pulmonary
involvement upon diagnosis [8]. The most common
clinical manifestations are pulmonary in nature and
include dry cough, dyspnea, and chest pain. Constitutional
symptoms, such as fever, unintentional weight loss, and
fatigue, are also seen in about one-third of patients. Extent
of pulmonary involvement has been shown to correlate
indirectly with the rate of spontaneous disease resolution
[3]. Spontaneous remissions occur in nearly two-thirds of
patients. Unfortunately, 10-30% of patients, such as the
one being discussed, have a chronic or progressive clinical
course [9]. This patient uniquely has had isolated
extrapulmonary involvement throughout the course of his
disease.

It is estimated that 5-15% of patients with sarcoidosis
have neurologic involvement. The actual prevalence of
neurosarcoidosis is likely higher due to subclinical disease
and nonspecific CNS signs and symptoms [10]. The most
common CNS manifestations of sarcoidosis are cranial
nerve-palsies, but sarcoidosis can affect any part of the
nervous system leading to basilar meningitis, seizures,
neuroendocrine dysfunction, parenchymal brain lesions,
peripheral neuropathy, and cognitive and behavioral
problems [10]. This patient’s magnetic resonance imaging
(MRI) showing basilar meningitis is consistent with the
diagnosis of neuro-sarcoidosis. Additionally, his magnetic
resonance angiogram (MRA) depicted a left ophthalmic
artery aneurysm (Figure 4). In association with more
common brainstem involvement in neuro-sarcoidosis,
cerebrovascular involvement has been reported previously
as a rare disease manifestation and confers an increased
risk for brain hemorrhage and resultant complications.

The patient presented to this visit with an established
history of extrapulmonary sarcoidosis, PE, and CVA.
Upon initial clinical assessment, his shortness of breath
and chest tightness were consistent with a congestive heart
failure (CHF) exacerbation secondary to missing HD. The
patient appeared to be in moderate distress even with an
oxygen saturation of 100% on room air. Thus, the concern
for PE could not be overlooked. Sarcoidosis has
repeatedly been associated with increased risk for venous
thromboembolic events (VTES) [11,12,13]. This is likely
due to a growing collection of evidence that chronic
inflammation, like that seen in autoimmune diseases, may
be an independent risk factor for developing VTE [14,15].
VTEs usually occur in the setting of Virchow’s triad,
which describes endothelial dysfunction, hemodynamic
stasis, and hypercoagulability as being important contributors
to thromboses and also notable consequences of chronic
inflammation. Upon presentation, this patient had multiple
comorbid conditions outside of his extrapulmonary
sarcoidosis that increased his risk of VTE. These
comorbidities, such as HTN, HFrEF, and ESRD, were
likely consequences of his chronic and progressive
sarcoidosis with renal and cardiac involvement. The role
of active inflammation contributing to a hypercoagulable
state is being increasingly recognized as an important
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process involved in thrombus formation and raises the
importance of further elucidating the mechanism of
hypercoagulability in sarcoidosis [14].

The heavy disease burden upon this patient’s presentation
raises the question of when during disease progression a
patient’s hypercoagulability becomes clinically apparent.
This patient’s hypercoagulable state has played a major
role in clinical presentation throughout his disease course
considering he already had history of PE and multiple
CVAs. Previous case reports have proposed that the
inflammation caused by sarcoidosis increases coagulability
prior to clinical manifestations of the disease, and thus
prior to diagnosis [13]. Thus, it is likely that this patient
had increased coagulability even prior to diagnosis of
sarcoidosis. This is an important point to consider as he
did not have typical signs and symptoms of sarcoidosis,
such as respiratory dysfunction or skin manifestations.
With an atypical presentation such as this one, it is
important to have sarcoidosis on the list of differentials as
diagnosing the disease earlier may help to prevent
sequelae and improve a patient’s quality of life.

The prognosis of sarcoidosis is variable and difficult to
predict in individual patients. The multicenter ACCESS
(A Case Controlled Etiologic Study of Sarcoidosis) study
was unable to elucidate any specific risk factors as a
dominant influencer of disease [16]. It did though suggest
African Americans being more likely to develop new
organ involvement with sarcoidosis compared to
Caucasians, consistent with other studies supporting a
greater extent of extra-thoracic involvement in African
Americans compared to Caucasians [16,17]. Additionally,
the ACCESS study found an association between low
socioeconomic status and increased organ involvement,
suggesting that socioeconomic factors play a role in
clinical progression and outcome of sarcoidosis [16].
Being an African American patient of low socioeconomic
status with CHF and ESRD, the patient in this case is
another example that such factors may influence disease
progression and extent.

3.1. Imaging Modalities for Selected Organ
Involvement

Sarcoidosis may produce different imaging findings
depending on the imaging modality used and the type of
organ affected. Imaging features are non-specific and
confirmation of diagnosis may necessitate biopsy when
plausible.

Cardiac Sarcoidosis: Cardiac Involvement can affect
up to a quarter of the sarcoid patients however, only 5% of
the cases have clinically significant cardiac disease [18].

It should be noted that up to 40% sarcoidosis patients
are asymptomatic despite the indicative imaging findings
encountered [19]. Electrocardiogram findings include
atrioventricular or bundle branch blocks [20,21,22].
Echocardiogram may show an array of abnormalities from
wall motion defects and thinning of the ventricular wall
and interventricular septum to heart failure with reduced
ejection fraction and ventricular aneurysms. None of
which are non-specific for cardiac sarcoidosis [21].

In terms of MR imaging, cardiac sarcoidosis is usually
associated with patchy and multifocal late gadolinium
enhancement in the septum and lateral wall, more

commonly involving the basal segments of the heart; and,
in contrast to some other etiologies, tends to affect the
mid- and epicardium but spares the sub-endocardium
[20,23,24,25].

Fluorodeoxyglucose F 18 positron emission tomography
(**F-FDG PET) has been endorsed by the Society of
Nuclear Medicine and Molecular Imaging (SNMMI) and
American Society of Nuclear Cardiology (ASNC) in
detection and assessment of treatment in cardiac
sarcoidosis [26].

Focal ®F-FDG uptake with or without perfusion defects
on resting images are suggestive active inflammatory
sarcoidosis. Fused PET/MR imaging may also be useful as
well considering MR imaging is more sensitive for
scarring, while PET may be helpful for identification of
the early inflammatory stage without scarring. However,
the diagnostic accuracy can vary based on report and
drugs/dietary conditions prior to study [27,28,29].

Neurosarcoidosis: Between 5%-15% of the sarcoid
patients have central nervous system (CNS) involvement
which usually is seen as part of multi-organ involvement
[5]. Only 1% of the cases present with exclusive CNS
sarcoid [30]. Active CNS sarcoidosis lesions commonly
show enhancement and/or diffuse or nodular thickening of
the areas involved on MRI with gadolinium [31]. Cranial
nerve involvement has been described as abnormal
enlargement and enhancement on MR imaging [27].
Leptomeningeal disease may be seen in up to 30% of the
patients as diffuse or small nodular lesion that tend to
coalesce over time, resulting in intra-axial masses with
surrounding edema [31]. On MRI, sarcoid granulomas
lesions may appear as T1 isointense or T2 hypointense and
may show marked enhancement [32]. With involvement of
the cerebral white matter, cerebellum, and brainstem,
T2-hyperintense and T1-hypointense periventricular white
matter lesions can be appreciated [33]. Spinal cord
involvement may show a wide spectrum of MRI findings
from enhancement to enlargement to atrophy depending
on the region involved [32].

Cerebrovascular involvement can lead to transient
ischemic attacks, strokes, sometimes even intracranial
hemorrhage [27]. The role of PET/CT may be useful in
neurosarcoidosis but results from larger cohorts of data are
necessary before its use can be considered standard of care
in clinical practice [27].

Abdominal Involvement: Any intra-abdominal organ
can be involved in sarcoidosis being the liver affected in
up to 80% of the patients [34,35]. Ultrasound (US),
computerized tomography (CT), and MR imaging are the
most common modalities used to assess the extent of
hepatic sarcoidosis which may reveal hepatomegaly,
heterogeneous liver parenchyma, increased liver echogenicity,
and innumerable small hypoechoic lesions [36,37]. CT
and MR modalities allow the identification of heterogeneous
hypointense nodules, that measure a few millimeters, at
first, but then tend to coalesce into larger lesions
[35,36,38]. On MRI, granulomas in the portal tracts can
be seen as increased signal intensity on T2-weighted
imaging; however, the typical “halo sign” of biliary
cirrhosis can also be seen in hepatic sarcoidosis
(T2-hypointense zones surrounding portal triads) [37].
Splenic sarcoidosis can manifest as nodules, similar to the
hepatic ones although tend to be larger, and appear as
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hypoechoic on US images, hypointense on CT images and
appear hypointense on T1 and T2-weighted MR imaging
[35,36,38]. Pancreatic involvement is rare and imaging
findings are non-specific and indistinguishable from
pancreatitis or pancreatic carcinoma [39]. Gastric
involvement is manifested by nodular mucosa, thick
gastric folds, polypoid filling defects on barium swallow
and abnormal heterogenous thickening and enhancement
on MRI [27,35]. Small bowel and colon involvement may
also be seen as coarse granular filling defects, mass-like
lesions, or circumferential narrowing of the bowel lumen
[27]. Renal involvement in sarcoidosis can present as
hypovascular lesions on CT images and cause a wide
range of enhancement patterns ranging from speckled or
striated to mass like areas [27]. The testes and epididymis
may also be affected and US studies may show multiple
unilateral or bilateral hypoechoic lesions [27]. Clinicians
should exclude lymphoma, leukemia, metastases, and
other granulomatous disease when working up testicular
lesions on a known sarcoidosis patient [27].

3.2. Sarcoidosis Management

Corticosteroids (e.g. prednisone) remain the first line
of treatment although specific doses and tapers remain
controversial [40]. Second line therapies such as
immunomodulating therapy with hydroxychloroquine,
methotrexate, azathioprine, mycophenolate  mofetil,
leflunomide, and cyclophosphamide are occasionally used
as corticosteroid sparing therapies to lower the risk of
adverse events associated with long term steroid use [41].
Recently, a retrospective multicenter study conducted
from June 2014-June 2015 analyzed the records of 132
patients, 122 of whom had cases of severe sarcoidosis
refractory to 1% and 2" line treatments with
corticosteroids and> 1 immunosuppressive drug and
demonstrated significant clinical improvement for those
with extrapulmonary manifestations of sarcoidosis as well
as a modest reduction in the concurrent mean daily
prednisone dosage with anti-TNF therapy [42]. It should
be noted, however, that 52% of patients in this study
experienced adverse events while on anti-TNF therapy,
the most common being infection with some subjects
requiring hospitalization or treatment interruption; allergic
reactions, paradoxical granulomatous reactions, antibody
development against anti-TNF, demyelinating lesions, and
serum sickness reactions were among some of the
minority of other adverse events reported [42].

4. Conclusion

Sarcoidosis can affect adult patients of various racial
backgrounds typically presenting with respiratory symptoms.
Mediastinal adenopathy and pulmonary involvement
are commonly encountered however extra-pulmonary
sarcoidosis are also reported in up to 50% of the cases.
Diagnosis is confirmed by pathologic demonstration of
noncaseating granulomas and extent of the disease can be
ascertained by tissue diagnosis and imaging modalities.
Neurological, cardiac, renal and liver involvement carry
an increased morbidity and mortality with data suggesting
that African American tend to suffer a more aggressive

disease than Caucasians. The elevated risk of VTE in
sarcoidosis is also another relevant feature that clinicians
should keep in mind as chronic anticoagulation might
mitigate VTE risk.
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