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Chapter 1

Introductory Chapter: Orofacial 
Sarcoidosis and Noncaseating 
Granulomatosis
Sharareh Kamfar, Taghi Azizi and  
Mohammad Hosein Kalantar Motamedi

1. Introduction

Sarcoidosis is a multi-organ, granulomatous disease of unknown etiology character-
ized by T-cell dysfunction and B-cell hyperactivity with increased local immune activ-
ity and inflammation that leads to the formation of noncaseating granulomas in the 
organs involved [1]. The lung and lymphatic system are the most commonly affected 
organs, but virtually any organ may be affected [2]. Other common sites of involve-
ment include the skin, eye, central nervous system (CNS), and the heart [3]. Patients 
may present with different symptoms related to the disease stage and the specific organ 
involved [4]. Sarcoidosis is a global disease, and its prevalence has increased twofold 
over the past years [5]. Due to the clinical heterogeneity and variable diagnostic criteria 
in different countries, it is difficult to calculate the exact prevalence and incidence of 
sarcoidosis. Age, sex, race, and geographic origin significantly influence the incidence 
rate of sarcoidosis [6]. A definite diagnosis of the disease when an identifiable etiology 
and definitive diagnostic criteria is lacking remains challenging [3].

2. Types

2.1 Head and neck sarcoidosis

This may occur in combination with, or independent of, CNS sarcoidosis; this 
has been found in 10–15% of patients with systemic disease [7].

2.2 Orofacial sarcoidosis

Although orofacial presentations of sarcoidosis are uncommon, it is important 
because of the fact that sarcoidosis in the orofacial region may indicate the develop-
ment of systemic involvement [4]. Generally, in the case of orofacial sarcoidosis, 
swelling of the salivary glands is observed. Xerostomia may or may not be present; and 
bilateral enlargement of the parotid glands may be affected in 4–6% of the cases [8].

2.3 Orofacial granulomatosis

Orofacial granulomatosis (OFG), defined by Wiesenfeld in 1985, encompasses 
conditions characterized by non-necrotizing granulomatous inflammation of soft 
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tissues in the oral and maxillofacial region that present clinically with labial enlarge-
ment, perioral and/or mucosal swelling, oral ulcerations, gingivitis, and a variety of 
other orofacial features [9]. The clinical manifestations can be highly variable, and 
this variability makes it difficult to diagnose. OFG is a disease that encompasses a 
broad range of presentations, which may include oral manifestations of a systemic 
condition such as Crohn’s disease (CD), sarcoidosis, granulomatosis with polyan-
giitis, and Melkersson-Rosenthal syndrome [10]. On the other hand, some studies 
say that OFG displays a spectrum of diseases ranging from granulomatous cheilitis 
to patients with granulomas involving other orofacial tissues, with or without facial 
nerve palsy and plicated tongue (Melkersson-Rosenthal syndrome) [11]. According 
to recent evidence, OFG can also be classified into three categories [12, 13], namely:

• OFG alone

• OFG with intestinal CD

• OFG with gastrointestinal granulomata but no symptoms of intestinal CD.

3. Etiology

The exact cause of OFG is yet to be elucidated, although various etiological 
agents have been proposed such as genetic predisposition, contact allergies, various 
microbiological agents, and immunologic causes [9]. The role of genetic predis-
position has been evaluated in different studies, but there is a lack of conclusive 
evidence between HLA and pathogenesis of orofacial granulomatosis [14–16]; there 
is no evidence to support genetics causes for OFG [16]. Because of involvement of 
OFG in CD and sarcoidosis, the possible role of infections in the pathogenesis of 
OFG has been suggested [17]. Several studies have suggested that there is no con-
clusive evidence to support the role for allergy in OFG [18]. Recently, a monoclonal 
lymphocytic expansion in OFG lesion has been identified that may be responsible 
for the granuloma formation through cytokine production in lesions [19, 20].

4. Presentation

The diagnosis of OFG is based on clinical presentation, but it can be highly vari-
able. The clinical features of OFG are mainly similar to orofacial manifestations of 
CD without apparent lesions in the bowels and may also mimic orofacial manifesta-
tions of sarcoidosis [21] labial enlargement, and sometimes oral ulcers are the main 
clinical features of OFG [22].

4.1 Lips

The lips are the most common sites of involvement in OFG. Labial swelling can 
involve the lower or upper lip or both. This feature of OFG is persistent but may 
eventually become recurrent. Each episode in this inflammatory process usually 
lasts several weeks to months [23]. The swelling varies in consistency from soft to 
rubbery [24].

4.2 Oral lesions

Three types of oral ulcers may occur in OFG as follows [25]:
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• Chronic and deep ulcers in the buccal or labial vestibules with surrounding 
raised borders (most common).

• Superficial aphthous-like ulcers on any oral mucosal surface (less common).

• Pustules on the anterior gingivae and/or labial vestibules or soft palate (the 
least common).

4.3 Salivary gland

In asymptomatic patients, enlargement of the salivary glands is the first identifi-
able sign of the disease [8]. Involvement of salivary glands has been reported in the 
maxillofacial region that xerostomia or bilateral parotid swelling is the result of 
this involvement [26, 27]. Inflammation of salivary glands differentiates OFG from 
other granulomatous diseases such as cheilitis glandularis, Wegener’s granulomato-
sis, sarcoidosis, and deep fungal infections [28].

5. Diagnosis

Since sarcoidosis is a multi-organ disorder, it can be difficult to diagnose with a 
single specific diagnostic test; and also, the presence of noncaseating granulomas 
alone does not confirm the presence of the disease because many other diseases can 
cause granulomas. On the other hand, these structures can be formed in various 
disorders [29]. In as much as in most cases of sarcoidosis, oral involvement often 
appears as the first manifestation of the disease; in diagnosis, the following criteria 
are considered [30]:

• Symptomatic oral manifestations

• Clinical and radiological findings compatible with a diagnosis of systemic 
sarcoidosis

• Pathologic evidence of noncaseating granulomas in the soft tissues of the oral 
cavity

• Exclusion of other causes of oral granulomatosis by histology of oral tissue 
biopsy negative for fungus

• No clinical evidence of other granulomatous diseases.

5.1 Differential diagnosis

As mentioned above, because of the same clinical features of orofacial lesions in 
granulomatous diseases, differential diagnoses must be considered for such diseases 
and other conditions including [31]:

• Infections, including tuberculosis, syphilis, leprosy, cat-scratch disease, and 
mycosis.

• Crohn’s disease with the development of ulcers in the GI tract as the main 
manifestation.



Sarcoidosis and Granulomatosis - Diagnosis and Management

2

tissues in the oral and maxillofacial region that present clinically with labial enlarge-
ment, perioral and/or mucosal swelling, oral ulcerations, gingivitis, and a variety of 
other orofacial features [9]. The clinical manifestations can be highly variable, and 
this variability makes it difficult to diagnose. OFG is a disease that encompasses a 
broad range of presentations, which may include oral manifestations of a systemic 
condition such as Crohn’s disease (CD), sarcoidosis, granulomatosis with polyan-
giitis, and Melkersson-Rosenthal syndrome [10]. On the other hand, some studies 
say that OFG displays a spectrum of diseases ranging from granulomatous cheilitis 
to patients with granulomas involving other orofacial tissues, with or without facial 
nerve palsy and plicated tongue (Melkersson-Rosenthal syndrome) [11]. According 
to recent evidence, OFG can also be classified into three categories [12, 13], namely:

• OFG alone

• OFG with intestinal CD

• OFG with gastrointestinal granulomata but no symptoms of intestinal CD.

3. Etiology

The exact cause of OFG is yet to be elucidated, although various etiological 
agents have been proposed such as genetic predisposition, contact allergies, various 
microbiological agents, and immunologic causes [9]. The role of genetic predis-
position has been evaluated in different studies, but there is a lack of conclusive 
evidence between HLA and pathogenesis of orofacial granulomatosis [14–16]; there 
is no evidence to support genetics causes for OFG [16]. Because of involvement of 
OFG in CD and sarcoidosis, the possible role of infections in the pathogenesis of 
OFG has been suggested [17]. Several studies have suggested that there is no con-
clusive evidence to support the role for allergy in OFG [18]. Recently, a monoclonal 
lymphocytic expansion in OFG lesion has been identified that may be responsible 
for the granuloma formation through cytokine production in lesions [19, 20].

4. Presentation

The diagnosis of OFG is based on clinical presentation, but it can be highly vari-
able. The clinical features of OFG are mainly similar to orofacial manifestations of 
CD without apparent lesions in the bowels and may also mimic orofacial manifesta-
tions of sarcoidosis [21] labial enlargement, and sometimes oral ulcers are the main 
clinical features of OFG [22].

4.1 Lips

The lips are the most common sites of involvement in OFG. Labial swelling can 
involve the lower or upper lip or both. This feature of OFG is persistent but may 
eventually become recurrent. Each episode in this inflammatory process usually 
lasts several weeks to months [23]. The swelling varies in consistency from soft to 
rubbery [24].

4.2 Oral lesions

Three types of oral ulcers may occur in OFG as follows [25]:

3

Introductory Chapter: Orofacial Sarcoidosis and Noncaseating Granulomatosis
DOI: http://dx.doi.org/10.5772/intechopen.83364

• Chronic and deep ulcers in the buccal or labial vestibules with surrounding 
raised borders (most common).

• Superficial aphthous-like ulcers on any oral mucosal surface (less common).

• Pustules on the anterior gingivae and/or labial vestibules or soft palate (the 
least common).

4.3 Salivary gland

In asymptomatic patients, enlargement of the salivary glands is the first identifi-
able sign of the disease [8]. Involvement of salivary glands has been reported in the 
maxillofacial region that xerostomia or bilateral parotid swelling is the result of 
this involvement [26, 27]. Inflammation of salivary glands differentiates OFG from 
other granulomatous diseases such as cheilitis glandularis, Wegener’s granulomato-
sis, sarcoidosis, and deep fungal infections [28].

5. Diagnosis

Since sarcoidosis is a multi-organ disorder, it can be difficult to diagnose with a 
single specific diagnostic test; and also, the presence of noncaseating granulomas 
alone does not confirm the presence of the disease because many other diseases can 
cause granulomas. On the other hand, these structures can be formed in various 
disorders [29]. In as much as in most cases of sarcoidosis, oral involvement often 
appears as the first manifestation of the disease; in diagnosis, the following criteria 
are considered [30]:

• Symptomatic oral manifestations

• Clinical and radiological findings compatible with a diagnosis of systemic 
sarcoidosis

• Pathologic evidence of noncaseating granulomas in the soft tissues of the oral 
cavity

• Exclusion of other causes of oral granulomatosis by histology of oral tissue 
biopsy negative for fungus

• No clinical evidence of other granulomatous diseases.

5.1 Differential diagnosis

As mentioned above, because of the same clinical features of orofacial lesions in 
granulomatous diseases, differential diagnoses must be considered for such diseases 
and other conditions including [31]:

• Infections, including tuberculosis, syphilis, leprosy, cat-scratch disease, and 
mycosis.

• Crohn’s disease with the development of ulcers in the GI tract as the main 
manifestation.



Sarcoidosis and Granulomatosis - Diagnosis and Management

4

• Wegener’s disease, an uncommon necrotizing granulomatosis condition with 
a set of clinical manifestations with a different immunopathogenesis [32].

• Foreign body granulomas, formation of noncaseating granulomas and also 
labial and mucosal swellings with foreign bodies as the main characteristics of 
the disease [28].

• OFG, a condition that is restricted to the orofacial region (some diseases such 
as Crohn’s disease, sarcoidosis, cheilitis granulomatosa, Wegener’s granuloma-
tosis, granulomatous infections, etc. can mimic its features), specifically lip 
swelling [33].

5.2 Diagnostic tests

Due to the ambiguity and difficulty in the exact diagnosis of granulomatous dis-
eases and OFG, appropriate clinical and laboratory tests as well as radiographic and 
endoscopic investigations and also staining techniques and biopsy can be helpful to 
differentiate between such diseases.

Useful evaluations for differentiating granulomatous diseases include, as follows [28]:

• Biopsy: useful for the correct diagnosis.

• Microscopic investigations: for detection of granulomatous inflammation.

• Special stains: used to rule out deep fungal infections and bacterial infections.

• Polarized light microscopy: for identification of foreign bodies in the tissues.

• Chest radiography and assessment of serum levels of angiotensin-converting 
enzyme (ACE); complete blood count, erythrocyte sedimentation rate (ESR), 
and serum levels of folic acid, iron, and vitamin B12; and tuberculin skin test 
are done to assess whether a systemic disease is responsible for the granuloma-
tous inflammation or not.

• Gastrointestinal evaluation is essential, especially in the presence of signs of 
anemia and intestinal malabsorption.

OFG: Blood tests, hemoglobin, C-1 esterase inhibitor, serum iron and transfer-
rin, chest X-ray, and GI endoscopy/histopathology should be normal, and tubercu-
lin skin test, PAS reaction and Ziehl-Neelsen stain, and polarized light microscopy 
for identification of foreign body materials should be negative. Also, noncaseating 
inflammation as well as elevated IgG and serum angiotensin-converting enzyme 
(ACE) levels are seen in this disease.

Crohn’s disease: There are GI symptoms, decreased vitamin B12 and ferritin 
and increased CRP. Blood test, abdominal radiography, endoscopy, and colonoscopy 
should be considered.

Sarcoidosis: There are clinical symptoms, anemia, and also increased ESR, CPR, 
serum ACE, serum, and urinary calcium in sarcoidosis patients. Chest radiograph as 
well as negative microbial culture and negative staining are also helpful in diagnosis.

Wegener’s granulomatosis: Clinical symptoms, vasculitis, and necrotizing 
granulomatosis are seen in this disease. Chest and sinus radiography as well as 
kidney function test anti-neutrophil cytoplasmic antibody (ANCA) and ESR should 
be done.
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Tuberculosis: Caseating granuloma is seen in the disease. Ziehl-Neelsen stain-
ing, chest X-ray, PPD, and PAS test are used for diagnosis.

Leprosy: Granulomatous inflammation is present in this disease, and for more 
accurate diagnosis, PAS and acid-fast staining are done.

Foreign body granulomas: Noncaseating granulomatosis and foreign bodies are 
evident in this disease.

Cheilitis granulomatosa (CG): There is no evidence of GI involvement. Blood 
tests, chest radiography, and acid-fast staining should be done. Serum calcium and 
ACE and ESR are checked.

5.3 Histopathology

Histopathologic evaluation is one of the useful methods in OFG diagnosis. 
Several studies have demonstrated that OFG and Crohn’s disease are similar with 
regard to their orofacial features and histopathology or may be similar to other 
granulomatous diseases; so it can be said that OFG is a diagnosis of exclusion [22]. 
Therefore, other complementary techniques like special stains for fungal infections 
or Ziehl-Neelsen for bacterial infections, negative microbial culture for sarcoidosis, 
etc. should be done to exclude other causes of granulomatous conditions.

Histopathological evidences indicate that in OFG lesions, noncaseating granulo-
mas may not be present in all cases (from 43 to 82%) [11, 34–37] (Figures 1 and 2). 
Dilated lymphatics, edema of corium, slight fibrosis, with/without multiple noncase-
ating granulomas with Langerhans giant cells, and lymphocytes may be seen in OFG 
lesions [11] (Figures 3 and 4).

5.4 Treatment of OFG

The definite treatment of the disease in the lack of a causative factor remains to 
be elucidated. The first line in treatment is the use of local or systemic corticoste-
roids or both. Corticosteroids are effective in reducing facial swelling and prevent-
ing recurrence. Patients with mild swelling are treated locally [35]. Atrophy and 
hypopigmentation are the only side effects of local treatment, but side effects in the 
use of corticosteroids systemically are more important and must be avoided because 
of chronicity and recurrence of the disease and long-term nature of complications 
[38]. The use of triamcinolone 10 mg/ml is also often suggested in the treatment of 
local swellings of the lips [39].
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kidney function test anti-neutrophil cytoplasmic antibody (ANCA) and ESR should 
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Other suggested treatments for OFG in the literature include hydroxychloro-
quine [35, 40], methotrexate, clofazimine [35], metronidazole, minocycline [41] 
alone or in combination with oral prednisone, thalidomide [42, 43], dapsone, and 
danazol. Surgery may be used in cases that do not respond to medical treatment. 
Altogether, a good prognosis is predicted for OFG.

5.5 Prognosis

The pattern of onset in orofacial sarcoidosis in patients determines the course 
and prognosis of the disease and also therapeutic effects after treatment [44], 

Figure 2. 
Confluent noncaseating granulomatosis of sarcoidosis.

Figure 3. 
Asteroid bodies and multinucleated giant cells in sarcoidosis.
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although affected patients may have a variety of nonspecific symptoms or may be 
asymptomatic. Oral involvement has been considered as the initial feature of the 
disease [45]. Although orofacial features in this disease are rare, a wide range of 
presentations indicates development of systemic involvement in present or future, 
so it must be considered. This disorder usually appears in the second and third 
decades of life [46] with no known racial predilection. In addition, it should be 
taken into consideration that women are more susceptible than men in this disease 
[47]. Moreover, death from sarcoidosis is a rare phenomenon except in special 
circumstances such as terminal fibrosis in the lungs, heart, or CNS [48]. Many 
patients with sarcoidosis (two-thirds) generally have a remission within a decade 
after diagnosis, with or without consequences.

6. Discussion

OFG is a rare disorder with unknown etiology. As mentioned, there are a variety 
of causative agents for OFG; but according to the accumulating data, there is no 
conclusive scientific evidence for the role of genetic susceptibility to the disease 
in the literature; so in this context, further studies are necessary [49]. Because of 
histopathological and clinical overlap in oral lesions of granulomatous diseases 
such as Crohn’s disease, sarcoidosis, CG, foreign body granulomas, tuberculosis, 
etc. [50, 51], there is a controversial question between clinicians and pathologists 
that whether the formation of granulomas in the oral lesions is a distinct disease or 
just a feature of a systemic disease. OFG patients should be monitored for all of the 
symptoms in order to strengthen the possibility of OFG by exclusion of additional 
symptoms [28].

6.1 Organ involvement

Sarcoidosis is a multisystem disorder that may affect any organ system such 
as the lungs, lymph nodes, skin, eyes, liver, heart, and nervous, musculoskeletal, 
renal, and endocrine systems [52]. The lungs are the site of involvement and 

Figure 4. 
Asteroid bodies and multinucleated giant cells in sarcoidosis (High-power view).
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granuloma formation [52]; 90% of patients have clinical manifestation of sarcoid-
osis in the lungs [53]. Oral involvement has been considered as the first feature of 
the disease although intraoral presentations of sarcoidosis and also tongue sarcoid-
osis are particularly rare and uncommon [54]. Sarcoidosis signs and symptoms 
vary depending on which organs are affected and also the stage of the disease [4].

6.2 Disease course

Disease course of sarcoidosis is usually favorable. Patients with asymptomatic 
organ involvement have a high rate of spontaneous resolution that often happens 
within 6 months of onset [3, 55]. Every 3 months in the first year after diagnosis, 
follow-up visits need to be carried out and after that once a year for 3–5 years in 
patients without problems [3, 56, 57]. In patients having a disease course that is 
progressive, immunosuppressive treatment is recommended. Long-term cortico-
steroids in patients must be limited because of major problems such as obesity and 
development of complicated metabolic syndrome [56, 58]. Mortality in sarcoidosis 
is low [59].

6.3 Diagnosis of exclusion

Without definitive diagnostic criteria, diagnosis of sarcoidosis requires exclu-
sion of other granulomatous diseases such as tuberculosis, Crohn’s disease, etc. [3]; 
therefore systemic disease evidence as well as compatible clinical and radiological 
abnormality, histological confirmation of noncaseating granulomas, and exclusion 
of other granulomatous diseases (that are able to present similar histological and 
clinical features) can be useful in the diagnosis [60].

6.4 Laboratory markers

Serum angiotensin-converting enzyme (ACE) is the first widely used marker 
that has been used as diagnostic and prognostic marker of sarcoidosis but has low 
specificity as a marker because of its poor predictive value [61–63]. In sarcoidosis, 
ACE is released by pulmonary endothelial cells into blood vessels to perform its 
functions. ACE is elevated in affected patients [64]. Serum ACE levels are cur-
rently considered as a marker of granuloma formation with limited sensitivity and 
specificity, and because of its limitation, it must be investigated with other markers 
in sarcoidosis. As mentioned before, ACE can be used for diagnosis and follow-up, 
but it must be correlated with clinical phenotypes and radiological findings [65]. In 
addition, several markers of inflammation that can be involved in the pathogenesis 
of the sarcoidosis have also been reported, which include lysozyme, cytokines, 
chemokines, and various molecules produced by activated macrophages or lympho-
cytes [66–68].

6.5 Pattern of onset

Sarcoidosis have been known as a time-limited disease with disease course of 
1–3 years in half of the patients, less than 5 years in most remaining cases, and 
rarely for decades [69].

Abrupt onset is the characteristics of acute sarcoidosis, while chronic sarcoidosis 
has a progressive onset. According to the annual organ screening tests, most types 
of organ involvement in sarcoidosis occur within 2 years of the onset of disease 
[70]. For treatment and prognosis of sarcoidosis, mode of onset is one of the most 
valid factors [71].
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6.6 Treatment outcome

Appropriate decision for treatment in sarcoidosis is difficult especially in 
the absence of a causative agent. Sarcoidosis treatment is proposed on the basis 
of prevalence of asymptomatic organ involvement, rate of spontaneous resolu-
tion, and complications of long-term corticosteroids therapy [3, 56]. There is a 
general rule that if only organ function is threatened, organ involvement should 
be treated [56, 57, 69]. Laboratory testing, biopsy, imaging studies, physical 
examination, and any other diagnostic tests are required before any treatment. 
For example, pulmonary function tests and stress testing are required before any 
treatment for pulmonary sarcoidosis [56]. Corticosteroid therapy is considered 
the first line in treatment for acute and chronic sarcoidosis and may be used 
alone or with other medications [57, 72]. Treatment of sarcoidosis is variable 
between asymptomatic cases and severe cases with systemic corticosteroid 
therapy [4]. For patients with neurological or ocular involvement or progres-
sive respiratory disease, systemic therapy is prescribed [4]. Immunosuppressive 
combination therapy is the second line in treatment of sarcoidosis in order to 
limit the corticosteroid dose [55]. Accumulating evidence suggests that systemic 
corticosteroids should be used for at least 6 months and then should be reduced 
gradually [57].

7. Conclusion

OFG is an uncommon immunologically mediated disorder with unknown eti-
ology that affects the soft tissues of the oral and maxillofacial region. Although 
the precise cause of OFG is still unknown, allergy, infection, and genetic pre-
disposition as well as immunological reaction have been suggested as probable 
causes that can be effective in pathogenesis of OFG. Clinical features of OFG are 
nonspecific, and various presentations in disease make it difficult to diagnose, so 
a comprehensive clinical, laboratory, and microscopic evaluation is required for 
exact diagnosis and treatment [28]. A number of granulomatous disorders, such 
as deep fungal infections, tuberculosis, angioedema, leprosy, Wegener’s granu-
loma, Crohn’s disease, and sarcoidosis, are similar to OFG in clinical features 
specifically persistent lip swelling, so differential tests are needed for diagnosis 
of OFG [33]. Because of similarity between OFG and some of the granulomatous 
diseases, this point arises that whether or not OFG is a distinct clinical disorder 
[12]. In this context, further studies are needed to differentiate OFG from this 
group of disorders.
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Chapter 2

Current Diagnostic Techniques in 
Sarcoidosis
Rajarajan Anandavelu and Ahmed Fahim

Abstract

Sarcoidosis is an enigmatic disorder with a propensity for lung involvement in 
the majority of cases (~90%) and is characterized by noncaseating granulomatous 
inflammation on histological analysis. The techniques to establish the diagnosis have 
evolved over time, and a clear diagnostic algorithm for the clinicians dealing with 
this disease is desirable. Thoracic computed tomography is the imaging modality 
of choice in pulmonary sarcoidosis and provides accurate assessment of staging, 
parenchymal involvement, and response to immunomodulatory therapies. The 
advent of EBUS-TBNA has been a step forward with an excellent diagnostic yield in 
the presence of mediastinal/hilar lymphadenopathy and has replaced the traditional 
approach of obtaining biopsy samples via transbronchial and endobronchial routes. 
The preferred initial investigation for the confirmation of diagnosis is dependent on 
the organ involvement and the expertise available. A core biopsy of cervical lymph 
nodes is a less invasive and economical alternative in selected cases of suspected 
pulmonary sarcoidosis and warrants further evaluation in prospective manner to 
establish if it can be considered as a first-line investigation in all new cases suspected 
to have pulmonary sarcoidosis. A multidisciplinary approach is crucial for the 
diagnosis and management, and a simplified algorithm is proposed to help guide cli-
nicians dealing with this disease of myriad clinical and radiological manifestations.

Keywords: sarcoidosis, granulomatous inflammation, lymphadenopathy, core 
biopsy, endobronchial ultrasound-guided transbronchial needle aspiration 
(EBUS-TBNA)

1. Introduction

Sarcoidosis is an enigmatic disorder with a propensity for lung involvement in 
the majority of cases (90%) and is characterized by noncaseating granulomatous 
inflammation on histological analysis. The techniques to establish the diagnosis 
have evolved over time, and a clear diagnostic algorithm for clinicians dealing with 
this disease is desirable. Thoracic computed tomography is the imaging modality 
of choice in pulmonary sarcoidosis and provides accurate assessment of the stage, 
parenchymal involvement, and response to immunomodulatory therapies. The 
advent of EBUS-TBNA has been a step forward with an excellent diagnostic yield 
in the presence of mediastinal/hilar lymphadenopathy and has replaced the tradi-
tional approach of obtaining biopsy samples via transbronchial and endobronchial 
routes. The preferred initial investigation for the confirmation of diagnosis is 
dependent upon the organ involved and the expertise available. A core biopsy of 
cervical lymph nodes is a less invasive and economical alternative in selected cases 
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of suspected pulmonary sarcoidosis and warrants further evaluation in a prospec-
tive manner to establish if it can be considered a first-line investigation in all new 
cases suspected to have pulmonary sarcoidosis. A multidisciplinary approach is 
crucial for the diagnosis and management; a simplified algorithm is proposed to 
help guide clinicians dealing with this disease of myriad clinical and radiological 
manifestations.

Sarcoidosis is a disease of uncertain etiology characterized by evidence of non-
necrotizing granulomatous inflammation on histological assessment. As the disease 
commonly affects the lungs, the patients are likely to be referred to pulmonolo-
gists for further investigations. Chest radiography is usually the first investigation 
carried out in the primary care setting suggesting the possibility of hilar lymph 
node enlargement, and sarcoidosis has traditionally been staged according to chest 
radiographic appearances (Figure 1).

Radiological assessment of sarcoidosis has been revolutionized by high-
resolution computed tomography (HRCT) scanning of lungs and is currently the 
best available modality to assess the extent of involvement of lung parenchyma/
interstitial compartment and response to immunomodulatory therapies to evaluate 
alveolitis and reversibility of the disease process. The current diagnostic techniques 
for histological assessment in pulmonary sarcoidosis are invasive, and there is a 
need for a less invasive approach to obtain tissue sample(s). This chapter aims to 
discuss the available diagnostic techniques in sarcoidosis and propose an algorithm 
to the pulmonologists/radiologists and clinicians dealing with sarcoidosis as a tool 
to aid for reaching the diagnosis with minimally invasive investigations. It is recom-
mended that an ultrasound-guided core biopsy of cervical lymph nodes (along 
with assessment of parotid glands) may be considered first-line investigation in the 
presence of mediastinal and or hilar lymphadenopathy, a suitable target to sample 
neck lymph nodes.

2. Diagnostic techniques

The diagnosis of sarcoidosis is best supported by the presence of noncaseating/
necrotizing granulomatous inflammation on histological analysis, following the 
exclusion of other granulomatous disorders such as mycobacterial or fungal diseases 
on special immunohistochemical stains. The diagnostic techniques for sarcoidosis 
can be subclassified into four groups:

Figure 1. 
Chest radiograph appearances according to stage of sarcoidosis.
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• Radiological techniques

• Bronchoscopic techniques

• Ultrasound-guided biopsy techniques

• Surgical techniques

2.1 Radiological imaging techniques

These include chest radiography, high-resolution computed tomography, and 
positron emission tomography (PET) scanning.

2.1.1 Chest radiography

The typical chest radiographic appearances in sarcoidosis consist of symmetric 
bilateral hilar and mediastinal lymphadenopathy. Fibrosis is noticed in 5–25% of 
patients with sarcoidosis on initial chest radiograph [1]. Figure 2 demonstrates 
an example of advanced stage sarcoidosis with the development of fibrosis and 
parenchymal distortion.

2.1.2 High-resolution computed tomography

High-resolution computed tomography has improved the diagnostic accuracy 
of sarcoidosis in terms of parenchymal involvement (Figure 3) and assessed any 
reversible component such as alveolitis that may not be readily evident on chest 
radiography. Moreover, the abnormalities on HRCT scan do correlate better with 
respiratory functional impairment than chest radiograph findings [2].

Sarcoidosis is a disease with a myriad of radiological abnormalities on HRCT, 
including hilar and mediastinal lymphadenopathy, ground glass abnormality, and 
fibrosis in a peribronchovascular, perilymphatic distribution, pulmonary paren-
chymal nodules, and beading of the fissures. There is a mid- to upper-zone prepon-
derance of these abnormalities and usually distributed along the bronchovascular 

Figure 2. 
Stage III sarcoidosis with evidence of hilar lymphadenopathy and parenchymal involvement.
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bundles [3]. HRCT may be able to demonstrate lymphadenopathy in mediastinal 
distribution better than a chest radiograph and sometimes demonstrate evidence of 
calcification within these nodes (Figure 4).

The precise role of HRCT in the clinical monitoring of sarcoidosis is unknown. 
However, it may prove to be a useful tool to assess acute alveolitis and inflammation 
in selected cases of refractory sarcoidosis, where treatment decisions to commence 

Figure 3. 
Parenchymal distortion with fibrosis in a peribronchovascular distribution in bilateral upper lobes in 
sarcoidosis.

Figure 4. 
Calcified mediastinal lymphadenopathy with bilateral hilar nodal enlargement in a patient with confirmed 
sarcoidosis.
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biologic therapies such as infliximab are being made [3]. A study by De Boer et al. 
showed that the total extent of parenchymal disease on the CT scan on a lobar 
basis could predict the likelihood of transbronchial biopsy being positive following 
bronchoscopy [4], demonstrating its utility on diagnostic grounds.

2.1.3 Positron emission tomography scan

Positron emission tomography scan can be a useful tool to detect the extent of 
the disease, identify multisystem disease such as cardiac sarcoidosis, and may help 
to identify a desirable site for biopsy [5]. Moreover, it could be invaluable in the 
decision to initiate immunosuppression and assess the efficacy of treatment [6, 7]. 
Furthermore, it may help in predicting relapse in pulmonary sarcoidosis [8].

A retrospective study by Teirstein et al. showed that a combination of diag-
nostic modalities such as 18F-fluorodeoxyglucose (FDG-PET) and CT scan is 
more sensitive than PET-only imaging [9]. Whole-body FDG-PET was found to be 
significantly better in identifying occult and reversible granulomas. Moreover, a 
positive PET scan in isolation should not be considered as an indication for treat-
ment. In another study by Yu et al., the sensitivity and specificity for benign and 
malignant disease were 94.2% and 73.8%, respectively [10]. It was, however, noted 
that maximum standard uptake value (SUVMax) as semiquantitative measurement 
alone could not be used to differentiate benign vs. malignant lesions.

The FDG-PET scan has a cumulative effect in cardiac sarcoidosis. PET scan 
has also been evaluated in predicting supraventricular arrhythmias, and it was 
noted that patients with left atrial enlargement were associated with increased 
likelihood of supraventricular arrhythmias [11]. Smedema et al. reported that 
biventricular late gadolinium enhancement was the strongest predictor of adverse 
outcome, and an asymptomatic myocardial scar of less than 8% in the left ven-
tricular mass was associated with a favorable outcome in patients with pulmonary 
sarcoidosis [12].

On the basis of current available evidence, the role of PET-CT is limited in 
routine clinical care of patients with pulmonary sarcoidosis. However, it may be a 
useful imaging modality in multisystem sarcoidosis, in particular when the clinical 
suspicion for cardiac involvement is high and the diagnostic techniques such as 
echocardiography and or cardiac MRI have unequivocal results. Moreover, PET-CT 
may become a useful adjunct to assess the response to immunosuppression with 
corticosteroids and/or antimetabolites and may guide us to an appropriate biopsy 
site to sample suspected multisystem disease.

2.2 Bronchoscopic techniques

2.2.1 Bronchoalveolar lavage (BAL) and transbronchial biopsy (TBB)

Bronchoscopic techniques have been employed in the evaluation of pulmonary 
sarcoidosis for a very long time and have been the mainstay of histological confir-
mation historically. Granulomatous inflammation in sarcoidosis usually involves the 
bronchovascular and centrilobular structures.

Transbronchial biopsies help to obtain the histological diagnosis in support of 
clinical-radiological diagnosis especially when the superficial mucosal or cutaneous 
lesions are not amenable for sampling [13, 14]. The diagnostic sensitivity of TBB 
in the diagnosis of a broad spectrum of interstitial lung diseases (ILDs) ranges 
from 29 to 79% [15–19]. The British Thoracic Society Sarcoidosis Registry data has 
previously showed that transbronchial biopsies have lesser diagnostic yield than 
EBUS-TBNA [20].
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Bronchoalveolar lavage findings supportive of sarcoidosis include predominant 
lymphocytosis on differential cell count analysis along with CD4/CD8 lymphocyte 
ratio of more than 1. Müller-Quernheim et al. demonstrated that inflammation 
is compartmentalized in sarcoidosis resulting in lymphocyte abundance in the 
involved organs [21]. In a study by Prasse et al., patients with sarcoidosis had higher 
expression of IL2, IFN gamma, and TNF alpha [22]. Furthermore, Tanriverdi et al. 
showed that high CD4/CD8 ratio, though specific is not a sensitive test for the diag-
nosis of sarcoidosis, and therefore, it does require clinico-radiological and pathologi-
cal correlation [23]. BAL lymphocytosis of ≥40% in the appropriate clinical context 
would support the diagnosis of hypersensitivity pneumonitis or cellular nonspecific 
interstitial pneumonia (NSIP) over sarcoidosis [24]. However, bronchoalveolar 
lavage findings in isolation are unlikely to help establish the diagnosis of sarcoidosis.

2.2.2  Endobronchial ultrasound-guided transbronchial needle aspiration 
(EBUS-TBNA)

EBUS-TBNA has been significant in the diagnostic pathway of sarcoidosis and 
has obviated the need for a TBB (in most cases where mediastinal adenopathy is 
present) with associated risk of pneumothorax. EBUS-TBNA is a safe minimally 
invasive option and is the preferred diagnostic procedure before surgical techniques 
such as mediastinoscopy are considered for sampling mediastinal nodes [25].

Kitamura et al. demonstrated a sensitivity of 87.5% for combined cytological 
and histological examination [26]. A prospective study by Oki et al. compared 
the diagnostic yield of EBUS-TBNA and TBLB through a flexible bronchoscope in 
patients with stage I and II of sarcoidosis [27]. The diagnostic yield was 94% (stage 
I, 97%; stage II, 88%) and 37% (stage I, 31%; stage II, 50%), respectively; the 
complications such as pneumothorax and moderate bleeding were noted in patients, 
who underwent TBLB, albeit one case of pneumothorax and three cases of moder-
ate bleeding among a total of 62 patients were seen.

A randomized controlled trial evaluated the use of endosonographic nodal 
aspiration against bronchoscopic biopsy, among patients with suspected stage 
I/II pulmonary sarcoidosis [28]. The diagnostic yield to detect granulomas for 
endosonography was 80% (95% CI, 73–86%), in comparison to 53% (95% CI, 
45–61%) for bronchoscopy cohort (P < 0.001), suggesting a significantly higher 
diagnostic yield with endosonographic procedures. On the other hand, a random-
ized controlled trial by Gupta et al. showed that the diagnostic yield in sarcoidosis 
by conventional TBNA along with endobronchial biopsy (EBB) and TBLB is similar 
to EBUS-TBNA with TBLB [29].

The diagnostic accuracy of EBUS-TBNA with rapid on-site evaluation (ROSE) was 
compared to the final cytological assessment and to TBLB and EBB in a prospective 
study, and it showed that sensitivity for EBUS-TBNA with ROSE was 87.8% (specific-
ity 91%, positive predictive value 97.7%) and concluded that it should be considered 
as first-line investigation for the evaluation of mediastinal adenopathy [30].

In patients with predominant mediastinal and/or intra-abdominal lymph nodes, 
which is not amenable for EBUS procedure, endoscopic ultrasound-guided fine 
aspiration (EUS-FNA) can be a potential option; Michael et al. demonstrated in a 
retrospective study that [31] EUS-FNA was able to diagnose sarcoidosis in 86% of 
cases (n = 18 of 21) and was able to rule out recurrence of malignancy in 75% (three 
out of four cases).

2.2.3 Transbronchial lung cryobiopsy (TBLC)

Transbronchial lung cryobiopsy is currently being increasingly considered as a 
diagnostic tool in ILD. The procedure requires general anesthesia and fluoroscopic 
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guidance for sampling with a cryoprobe [32]. In a retrospective study by Jacob et al., 
they were able to demonstrate a diagnostic yield of up to 92.6% on a small sample 
size in the study [33]. The main advantage of TBLC is related to larger biopsy 
sample in comparison to traditional transbronchial biopsy with associated crushing 
artifact of the sample. However, TBLC has the limitations related to training and the 
need for general anesthesia. Moreover, there is a significant risk of complications 
including pneumothorax and bleeding ranging from 9 to 10% and from 14 to 20%, 
respectively [34].

Hagmeyer et al. demonstrated that the risk of severe complications can be 
reduced from 84 to 14% by technical modification of this procedure. Hence, it may 
prove to be a useful step before consideration of surgical lung biopsy [35].

2.3 Ultrasound (US)-guided biopsy

The diagnostic workup for sarcoidosis should include the least invasive inves-
tigation at the outset of evaluation; thus, neck ultrasound may provide an ideal 
modality for that purpose. We have demonstrated that a core biopsy of cervi-
cal lymph nodes (ranging from 7 to 14 mm in diameter), with no sonographic 
appearance of being marked was adequate to make a histological diagnosis of 
sarcoidosis [36]. In this retrospective analysis, we showed that if there were no 
suitable cervical lymph node for biopsy, an US evaluation and biopsy of abnor-
mal parotid glands may help establish the diagnosis of sarcoidosis [36]. In view 
of the ease of this procedure and its cost-effectiveness (approximately £1000/= 
saving in comparison to EBUS-TBNA per patient in the UK), this could poten-
tially be considered as a first-line investigation if appropriate expertise is avail-
able. Hence, it is proposed that the diagnostic algorithm as shown in Figure 5 
for the investigation of mediastinal lymphadenopathy should include US-guided 
core biopsy of cervical lymph nodes +/− parotid glands if deemed abnormal. 
We envisage that a prospective multicenter study of wider application of this 
technique would be desirable to generalize the use of this minimally invasive 
diagnostic modality.

2.4  Surgical techniques: cervical mediastinoscopy and video-assisted 
thoracoscopy (VATS)

2.4.1 Cervical mediastinoscopy

Cervical mediastinoscopy (CM) is one of the preferred surgical techniques to 
evaluate mediastinal lymphadenopathy. The procedure helps to obtain samples 
from paratracheal and subcarinal lymph nodes. Since the advent of EBUS-TBNA, 
EUS-FNA, and PET-CT, the frequency of mediastinoscopy as a diagnostic pro-
cedure has declined significantly. Moreover, it is reserved when the above tech-
niques have been inconclusive or not feasible due to the location of the enlarged 
lymph node.

Onat et al. reported the safety of CM and demonstrated that it is a reliable 
method, in the evaluation of mediastinal lymphadenopathy [37]. In a meta-analysis 
by Agarwal et al., they reported a diagnostic yield between 82 and 97% for cervical 
mediastinoscopy [38].

2.4.2 Video-assisted thoracoscopic surgery (VATS)

VATS biopsy should be considered when there is difficulty in establishing the 
diagnosis with other less invasive options especially if a specific histological diag-
nosis would help the prognosis or treatment [39]. The diagnostic yield, sensitivity, 
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I/II pulmonary sarcoidosis [28]. The diagnostic yield to detect granulomas for 
endosonography was 80% (95% CI, 73–86%), in comparison to 53% (95% CI, 
45–61%) for bronchoscopy cohort (P < 0.001), suggesting a significantly higher 
diagnostic yield with endosonographic procedures. On the other hand, a random-
ized controlled trial by Gupta et al. showed that the diagnostic yield in sarcoidosis 
by conventional TBNA along with endobronchial biopsy (EBB) and TBLB is similar 
to EBUS-TBNA with TBLB [29].

The diagnostic accuracy of EBUS-TBNA with rapid on-site evaluation (ROSE) was 
compared to the final cytological assessment and to TBLB and EBB in a prospective 
study, and it showed that sensitivity for EBUS-TBNA with ROSE was 87.8% (specific-
ity 91%, positive predictive value 97.7%) and concluded that it should be considered 
as first-line investigation for the evaluation of mediastinal adenopathy [30].

In patients with predominant mediastinal and/or intra-abdominal lymph nodes, 
which is not amenable for EBUS procedure, endoscopic ultrasound-guided fine 
aspiration (EUS-FNA) can be a potential option; Michael et al. demonstrated in a 
retrospective study that [31] EUS-FNA was able to diagnose sarcoidosis in 86% of 
cases (n = 18 of 21) and was able to rule out recurrence of malignancy in 75% (three 
out of four cases).

2.2.3 Transbronchial lung cryobiopsy (TBLC)

Transbronchial lung cryobiopsy is currently being increasingly considered as a 
diagnostic tool in ILD. The procedure requires general anesthesia and fluoroscopic 
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guidance for sampling with a cryoprobe [32]. In a retrospective study by Jacob et al., 
they were able to demonstrate a diagnostic yield of up to 92.6% on a small sample 
size in the study [33]. The main advantage of TBLC is related to larger biopsy 
sample in comparison to traditional transbronchial biopsy with associated crushing 
artifact of the sample. However, TBLC has the limitations related to training and the 
need for general anesthesia. Moreover, there is a significant risk of complications 
including pneumothorax and bleeding ranging from 9 to 10% and from 14 to 20%, 
respectively [34].

Hagmeyer et al. demonstrated that the risk of severe complications can be 
reduced from 84 to 14% by technical modification of this procedure. Hence, it may 
prove to be a useful step before consideration of surgical lung biopsy [35].

2.3 Ultrasound (US)-guided biopsy

The diagnostic workup for sarcoidosis should include the least invasive inves-
tigation at the outset of evaluation; thus, neck ultrasound may provide an ideal 
modality for that purpose. We have demonstrated that a core biopsy of cervi-
cal lymph nodes (ranging from 7 to 14 mm in diameter), with no sonographic 
appearance of being marked was adequate to make a histological diagnosis of 
sarcoidosis [36]. In this retrospective analysis, we showed that if there were no 
suitable cervical lymph node for biopsy, an US evaluation and biopsy of abnor-
mal parotid glands may help establish the diagnosis of sarcoidosis [36]. In view 
of the ease of this procedure and its cost-effectiveness (approximately £1000/= 
saving in comparison to EBUS-TBNA per patient in the UK), this could poten-
tially be considered as a first-line investigation if appropriate expertise is avail-
able. Hence, it is proposed that the diagnostic algorithm as shown in Figure 5 
for the investigation of mediastinal lymphadenopathy should include US-guided 
core biopsy of cervical lymph nodes +/− parotid glands if deemed abnormal. 
We envisage that a prospective multicenter study of wider application of this 
technique would be desirable to generalize the use of this minimally invasive 
diagnostic modality.

2.4  Surgical techniques: cervical mediastinoscopy and video-assisted 
thoracoscopy (VATS)

2.4.1 Cervical mediastinoscopy

Cervical mediastinoscopy (CM) is one of the preferred surgical techniques to 
evaluate mediastinal lymphadenopathy. The procedure helps to obtain samples 
from paratracheal and subcarinal lymph nodes. Since the advent of EBUS-TBNA, 
EUS-FNA, and PET-CT, the frequency of mediastinoscopy as a diagnostic pro-
cedure has declined significantly. Moreover, it is reserved when the above tech-
niques have been inconclusive or not feasible due to the location of the enlarged 
lymph node.

Onat et al. reported the safety of CM and demonstrated that it is a reliable 
method, in the evaluation of mediastinal lymphadenopathy [37]. In a meta-analysis 
by Agarwal et al., they reported a diagnostic yield between 82 and 97% for cervical 
mediastinoscopy [38].

2.4.2 Video-assisted thoracoscopic surgery (VATS)

VATS biopsy should be considered when there is difficulty in establishing the 
diagnosis with other less invasive options especially if a specific histological diag-
nosis would help the prognosis or treatment [39]. The diagnostic yield, sensitivity, 



Sarcoidosis and Granulomatosis - Diagnosis and Management

24

and specificity of VATS reported in a meta-analysis were 92.7% (87.6–95.8%), 91% 
(89–92%), and 58% (31–81%), respectively [40]. VATS procedures have the advan-
tage of technically enabling multilobed biopsies in comparison to open lung biopsy 
[41]. Currently, mini-VATS is also being increasingly considered given the less 
postoperative complications and decreased length of hospital stay [42, 43]. VATS 
procedure should be done by experienced thoracic surgeons, as there is a potential 
need for mini-thoracotomy in 25% of cases, to obtain adequate tissue for diagnosis 
[44]. Furthermore, there is a mortality rate of approximately 2% at 30 days associ-
ated with this surgical procedure as demonstrated by a meta-analysis conducted by 
Wallis et al. [45].

3. Conclusion

Sarcoidosis presents as a diagnostic dilemma in a number of medical specialties 
ranging from pulmonology, general internal medicine, rheumatology, and oncol-
ogy to name a few. The advent of ultrasound-guided techniques (EBUS-TBNA, 
EUS-TBNA, and US-guided core biopsy of neck nodes) has significantly reduce the 
frequency of more invasive diagnostic procedures such as mediastinoscopy and sur-
gical lung biopsies (both open and VATS biopsies). Moreover, TBB is rarely required 
to sample the lung parenchyma as the diagnostic yield of alternative procedures, 
with much less associated risk of pneumothorax (EBUS, EUS and US-guided core 
biopsy of neck nodes), is very high in appropriate clinical context. TBLC may be 
a newer diagnostic intervention being utilized in selected centers for histological 

Figure 5. 
Diagnostic approach in suspected pulmonary sarcoidosis. EBUS-TBNA, endobronchial ultrasound-guided 
transbronchial needle aspiration; TBB, transbronchial biopsy; EBB, endobronchial biopsy; VATS, video-
assisted thoracoscopic biopsy [36].
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Chapter 3

Early Diagnosis of Sarcoidosis
Marica Tina Maccarone

Abstract

Sarcoidosis is a rare unknown etiology multisystem inflammatory disease in 
which noncaseating granulomas (a collection of inflammatory cells) forms and 
growth in various organs, involving predominantly lungs, intrathoracic lymph node, 
skin, and eyes. Most commonly, affecting patients between 20 and 40 years old of 
age, although could be observed at any age (female predominance; rare in Asians). 
The areas of the body usually affected by sarcoidosis are lungs, skin, or lymph nodes; 
pulmonary and mediastinal involvement is seen in over 90% of patients. Less com-
monly eyes, liver, heart, and brain are involved. Any organ, however, can be affected. 
Early diagnosis of sarcoidosis can be difficult due to few signs and symptoms in 
its early stages, and when disease does occur, it may mimic other pathologies, and 
it is achieved through chest X-ray, computed tomography (CT)-high resolution 
CT (HRCT), gallium scans. Fluoro-deoxy glucose-positron emission tomography 
(FDG-PET) is another useful tool to assess the extent of disease and has a potential 
to evaluate the clinical management of patients responding or not to the treatment. 
Imaging gives, moreover, an important contribution to the evaluation of prognosis 
and follow-up.

Keywords: sarcoidosis, diagnosis, early diagnosis, chest X-ray, computed 
tomography (CT)-high resolution CT (HRCT), gallium scans, fluoro-deoxy glucose-
positron emission tomography (FDG-PET)

1. Introduction

Sarcoidosis is a rare unknown etiology multiorgan granulomatous disease. The 
most affected organs by the pathology are the lungs, skin, or lymph nodes (espe-
cially intrathoracic lymph nodes). Less commonly are involved eyes, liver, heart, 
and brain, in a percentage ranging between 25 and 50%. Any organ, however, can 
be involved by sarcoidosis [1].

Signs and symptoms depend on which organs are affected and the presentation 
varies with the extent and severity of organ involvement [2].

The first state is asymptomatic phase (incidentally detected on chest imaging), 
approximately in 5% of patients. Then, systemic complaints are possible, which 
manifest itself with fever and anorexia (about 45% of cases). The most common 
condition (about 50% of cases) is pulmonary complaints with clinical presentation 
of dyspnea on exertion, cough, chest pain, and rarely hemoptysis. Pulmonary find-
ings usually are normal but crackles may be audible; furthermore in a little part of 
patients exertional oxygen desaturation may be present [2].

Another possible clinical presentation is Löfgren syndrome, which consists in 
fever, bilateral hilar lymphadenopathy, erythema nodosum (an acute, nodular, 
cutaneous rash), and arthritis with polyarthralgias and is common in Scandinavian 
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patients, but quite uncommon in African-American and Japanese patients. 
Cutaneous involvement may be present not only with erythema nodosum associated 
with Löfgren syndrome, but also with lupus pernio, violaceous rash on the cheeks 
or nose (quite common) and maculopapular plaques (quite uncommon) [2].

Ocular involvement is also possible, which may lead to blindness for untreated 
anterior or (most frequent) posterior granulomatous uveitis, conjunctival lesions 
and scleral plaques.

Other uncommon possible manifestations are [2] nervous system involvement 
with lymphocytic meningitis (rare), cranial nerve palsies, hypothalamic/pitu-
itary dysfunction (rare) with diabetes insipidus and myelopathy; heart failure 
from cardiomyopathy (rare) or heart block and sudden death; osseous involvement 
with arthritic syndromes; blood abnormalities: anemia, leukopenia, thrombocy-
topenia and hemolytic anemia with or without splenomegaly (without spleno-
megaly may reflect bone marrow involvement); gastrointestinal and genitourinary 
involvement (rare): hepatomegaly, cholestasis, portal hypertension, Crohn’s 
disease, pancreatic involvement, nephrocalcinosis, vulva itchiness and male 
infertility (rare); exocrine and endocrine manifestations with hyperprolactinemia, 
amenorrhea, galactorrhea, or nonpuerperal mastitis in women; hypercalciuria 
and hypercalcemia likely result from the increased 1,25-dihydroxy vitamin D 
production (rare) [2].

2. Diagnosis

The diagnosis is based on clinical and imaging features, histological confirma-
tion, and exclusion of other diseases that can create similar histopathological and 
clinical findings.

Imaging is mandatory for diagnosis of sarcoidosis and includes as follows:

• chest radiography (is fundamental for a first evaluation);

• routine chest computed tomography (CT), usually high-resolution CT (HRCT) 
scanning of the chest [2] (has a significantly superior detection rate to chest 
X-ray for mediastinal and pulmonary parenchymal changes and is also useful 
to identify active alveolitis or fibrosis), and the agreement between findings 
and biopsy yield [2]; and

• fluoro-deoxy glucose-positron emission tomography (FDG-PET) combined 
with CT-scan (is fundamental to determinte the extent of organ involvement 
and the disease activity and to evaluate the response to pharmacological 
therapy) [3].

2.1 Chest X-rays and HRCT scan

A correct staging of pulmonary sarcoidosis based on radiological stage of the 
disease is necessary to evaluate the sarcoidosis prognosis [1]. Particularly, there are 
five radiologic stages (forms) of intrathoracic sarcoidosis on chest radiography  
[2–4] as follows:

• Stage 0: normal chest radiographic findings;

• Stage I: bilateral mediastinal lymphadenopathy (hilar lymphadenopathy);
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• Stage II: bilateral mediastinal lymphadenopathy (hilar lymphadenopathy) and 
infiltrates with parenchymal lesion;

• Stage III: infiltrates alone, parenchymal disease only; and

• Stage IV: pulmonary fibrosis.

HRCT, however, is more accurate in identifying the different manifestations of 
pulmonary sarcoidosis as well its complications, but we are still searching for an 
accepted HRCT scoring system.

Main findings of HRCT sarcoidosis are as follows: 

• hilar and/or mediastinal lymph node enlargement (sometimes with calcifica-
tions), classically bilateral hilar and right paratracheal nodal enlargement 
(Garland triad); left paratracheal and aortopulmonary nodes can be also 
enlarged. Atypical pattern of nodal enlargement can be observed in patients 
older than 50 years old of age;

• pulmonary interstitial nodules (micro or macronodules) in a perilymphatic 
distribution;

• thickening of the peribronchovascular interstitium;

• pulmonary ground glass opacity;

• consolidation or large nodular opacities;

• coarse linear opacities, interlobular septal thickening, honeycombing, and 
cysts;

• architectural distortion, superior hilar retraction, or traction bronchiectasis; 
and

• pulmonary fibrosis (Stage IV) with linear bands of fibrosis from hila to all 
directions with distortion of normal lung architecture; honeycombing is rare, 
only in patients with severe fibrosis, mainly in the middle and upper lung 
zones and with subpleural involvement.

Pleural disease is rare and may be observed when disease is extensive.
The diagnosis of pulmonary sarcoidosis requires a compatible clinical picture 

supported by radiologic (X-rays chest and/or HRCT of lungs) and pathologic data 
(pulmonary functional tests and laboratory tests). But for a certain diagnosis, 
biopsy is required in most cases, and endobronchial biopsy via bronchoscopy is 
often performed; its results may be positive even in patients with normal chest 
radiographs. The central histologic finding is the presence of noncaseating granulo-
mas with special stains negative for fungi and mycobacteria [2].

2.2 Cardiopulmonary and laboratory tests

Pulmonary function tests are also routinely used in sarcoidosis for early diag-
nosis and follow-up. They include the evaluation of forced vital capacity (FVC), 
forced expiratory volume in one second (FEV1), the total lung capacity determi-
nation (TLC), vital capacity (VC), residual volume (RV) associated with body 
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plethysmography, and a carbon monoxide diffusion capacity test of the lungs for 
carbon monoxide (DLCO).

Sarcoidosis is commonly considered a restrictive disorder, but more recent stud-
ies are demonstrating some opposite results.

Restrictive disorders (infiltrative) are characterized by a reduction in lung 
volume, with difficult in taking air inside the lungs and decreased total lung 
capacity. Other restrictive disorders are chest wall disorders (neuromuscular, e.g., 
polio, kyphoscoliosis, pleural disease, and severe obesity); chronic interstitial and 
infiltrative disease (pulmonary fibrosis, pneumoconioses, granulomatous diseases, 
pulmonary eosinophilia, and pulmonary alveolar proteinosis); Acute diseases 
(ARDS and infections).

Typical symptoms are dyspnea, tachypnea, end inspiratory crackles without 
airway obstruction, honey-comb lung, secondary pulmonary hypertension, and cor 
pulmonale.

In restrictive pulmonary disease, lung volume is decrease, but flow rate is 
normal as follows:

• TLC decrease;

• RV decrease;

• FEV1 decrease;

• FVC decrease;

• FEV1/VC is equal to or more than 70%;

• DLCO decrease; and

• compliance decrease.

Usually, a significant correlation between radiological stage and pulmonary 
function tests is found.

Cardiopulmonary exercise testing (CPET) is another useful tool to identify 
and quantify the extent of pulmonary involvement and also may suggest cardiac 
involvement that otherwise is not evident [2]. It provides an integrative assess-
ment of involving the pulmonary, cardiovascular, muscular, and cellular oxidative 
systems and involves measurements of gas exchange as follows:

• primarily oxygen uptake (VO2): VO2 at maximal exercise (peak VO2) is consid-
ered the best index of aerobic capacity and cardiorespiratory function;

• carbon dioxide output (VCO2);

• minute ventilation; and

• anaerobic threshold (lactic acid).

In patients who have normal gas exchange at rest, CPET unmasks the gas 
exchange abnormalities.

Laboratory tests can identify some serum abnormalities as high blood calcium 
with a normal parathyroid hormone level and hypercalciuria, or elevated levels of 
angiotensin converting enzyme (ACE) in the blood [1].
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2.3 FDG-PET

FDG-PET is a metabolic imaging technique and provides an insight into 
metabolism of this disease. It relies on the principle of increased accumulation and 
metabolism of glucose by the malignant or inflammatory areas. FDG is a radioac-
tive analog of glucose that enters cells through the same receptors that are involved 
in glucose uptake and gets converted into FDG 6 phosphate by the enzyme hexo-
kinase, similar to glucose metabolism by the glycolytic pathway. FDG 6 phosphate 
is not metabolized further and gets entrapped in the cell. Tissues with high glucose 
metabolism such as brain tissue gray matter, cancer cells, and inflammatory 
changes show increased fluorine – 18 fluorodeoxyglucose ((18) F-FDG) accumula-
tion on PET imaging.

As a key component of the inflammatory process, inflammatory cells consume 
glucose at a much higher level than peripheral noninflammatory cells, leading to 
higher glucose metabolism and increased uptake of (18) F-FDG within inflam-
matory foci. Therefore, the level of FDG uptake is proportional to the level of 
glycolysis in the tissue. This explains the mechanism of increased uptake of FDG in 
malignancy, inflammatory, and infectious processes [3].

The role of fluoro-deoxy glucose-positron emission tomography (FDG-PET) 
scanning in assessing the extent of disease spread or metastasis and its utility in 
assessing response to treatment in the form of chemotherapy or radiotherapy is well 
defined in many neoplastic conditions, and its utility has also been recognized in 
certain inflammatory conditions, like sarcoidosis.

During the last years, FDG-PET imaging has been shown to have a central role to 
detect inflammation activity and has become a novel fundamental tool, playing also 
an increasingly important role in the management of patients with any inflamma-
tory conditions. FDG-PET can afford precious information in patients with pulmo-
nary and extrapulmonary sarcoidosis and has become a centerpiece for testing the 
efficacy of different therapies [5]. In difficult clinical cases, it can also be useful to 
plan the site of biopsy in order to determinate a histopathological diagnosis.

A combined modality using FDG-PET and CT scanning (FDG-PET/CT) has 
been found to be more sensitive than PET in diagnosing. FDG-PET and a combina-
tion of this procedure with computed tomography scanning (FDG-PET/CT) has 
gained prominent attention in patients with sarcoidosis over the last two decades 
as a means to assess disease activity and response to therapy. Radionuclide imag-
ing techniques have increasingly been used in the evaluation of organ involvement 
in sarcoidosis. F-FDG-PET/CT scanning has received increasing attention in last 
several years [3].

The usefulness of F-FDG-PET/CT is to identify the disease activity and the 
extent of organ involvement in patients affected by sarcoidosis; F-FDG-PET/CT is 
still useful to determinate its utility in the evaluation of response to drug treatment, 
comparing the agreement between clinical, radiological (with chest radiography 
and/or HRCT of lungs), and metabolic indices (FDG-PET/CT) of disease activity.

Monitoring disease activity in sarcoidosis still remains a clinical goal as there is no 
gold standard. The term “activity” in sarcoidosis means ongoing inflammation that 
necessitates appropriate drug therapy [3]. PET imaging is a new tool to assess the 
metabolic activity, but there is still limited data on the role of serial PET scans in 
monitoring the sarcoidosis activity [6].

Conventional imaging techniques used in sarcoidosis are chest radiography 
and CT. Even though chest radiography and HR-CT are still the fundamental for 
diagnosing pulmonary involvement, F- FDG PET appears to be superior to both 
techniques to identify active sites of disease. F- FDG- PET also correlates well with 
serum biomarkers, such as soluble interleukin-2 receptor in symptomatic patients, 
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plethysmography, and a carbon monoxide diffusion capacity test of the lungs for 
carbon monoxide (DLCO).
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Restrictive disorders (infiltrative) are characterized by a reduction in lung 
volume, with difficult in taking air inside the lungs and decreased total lung 
capacity. Other restrictive disorders are chest wall disorders (neuromuscular, e.g., 
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function tests is found.
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2.3 FDG-PET
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and in lung parenchyma correlates with decrease of lung function values over time. 
Moreover F-FDG-PET even visualizes active lesions (in pulmonary and extrapul-
monary sites) in the context of normal serum biomarkers. Also in cardiac involve-
ment in sarcoidosis, FDG-PET is a promising tool associated or complementary to 
magnetic resonance imaging, especially in planning treatment [7].

Magnetic resonance imaging (MRI) is the main imaging method for diagnosis and 
follow-up of neurosarcoidosis and for evaluation of cardiac involvement. However, 
these mentioned methods are unable to identify active inflammation; instead, FDG-
PET/CT has an important advantage in the detection of reversible, inflammatory, 
active granulomatous disease in patients with sarcoidosis [8].

PET provides high-resolution three-dimensional images of the whole body that 
facilitates precise localization of abnormalities. Localization is enhanced with PET/
CT. Fluorodeoxyglucose is extremely sensitive with a high negative predictive value; 
however, the limiting factor of the test is specificity [9, 10]. (18) F-FDG PET/CT 
allows to obtain a complete morphofunctional cartography of inflammatory active 
localizations and to follow treatment efficacy in patients with sarcoidosis, particu-
larly in atypical, complex, and multisystemic forms.

Disseminated lesions should alert clinician to consider sarcoidosis-lymphoma 
syndrome (SLS) or tuberculosis in the differential diagnosis. However, histological 
confirmation with biopsy will be required in such complex cases.

2.3.1 Pulmonary sarcoidosis

Pulmonary sarcoidosis is the main localization site in the majority of patients 
(>90% cases) typically with bilateral mediastinal (hilar) lymphadenopathy 
diagnosed on chest radiography; and its severity ranges from asymptomatic 
involvement of mediastinal lymph nodes (mostly hilar) to progressive pulmo-
nary fibrosis and chronic respiratory failure that is unresponsive to therapy. The 
most common clinical presentations of pulmonary involvement are cough and 
dyspnea.

The diagnosis of pulmonary sarcoidosis requires a compatible clinical picture 
supported by radiologic (X-rays chest and/or HRCT of lungs) and pathologic data 
(pulmonary functional tests and laboratory tests). A recent innovation in diagnos-
ing of pulmonary sarcoidosis is endobronchial ultrasound that increases the yield of 
transbronchial needle aspiration of hilar and/or mediastinal lymph nodes. F-FDG-
PET is highly sensitive in detecting occult sites of disease and is very useful in 
guiding biopsies of these sites. A combined imaging modality using both FDG-PET 
and CT scan is more sensitive than PET alone and is now the main proceeding of 
care in patients needing biopsies of active lesions [11].

For staging of pulmonary disease on chest radiograph, Scadding stages 
(Figure 1) are still widely used depending on the presence of hilar lymph node 
enlargement and pulmonary opacities on chest radiography as follows:

• Stage 0: normal chest radiographic findings;

• Stage I: bilateral mediastinal lymphadenopathy (hilar lymphadenopathy);

• Stage II: bilateral mediastinal lymphadenopathy (hilar lymphadenopathy) and 
infiltrates with parenchymal lesion;

• Stage III: infiltrates alone, parenchymal disease only; and

• Stage IV: pulmonary fibrosis.
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HRCT, however, is still the gold standard imaging modality for primary diagno-
sis of sarcoidosis and is more accurate than chest X-rays, which is the first imaging 
level, in identifying the different manifestations of pulmonary sarcoidosis as well 
its complications. F-FDG-PET, instead, is a new highly sensitive tool in detecting 
occult sites of disease at the chest CT scan.

HRCT most common signs are: micronodules (miliary sarcoidosis) and macronod-
ules with perilymphatic distribution, for the most part, symmetrically in the middle 
zones of the lungs; rarely solitary opacity (alveolar sarcoidosis) and with a mass-like 
presentation (1–4 cm in diameter) may mimic consolidation containing air broncho-
grams, from confluence of many smaller nodules with irregular margins and present-
ing as sarcoid galaxy sign (mass-like region from confluence of numerous smaller 
granulomas with a central core and multiple peripheral nodules; central cavitation 
may occur, and the lesion can be surrounded by ground-glass opacity), more frequent 
in patients older than 50 years of age of presentation; linear opacities, mostly, in the 
upper and middle parts of the lungs, most common of stage II or III of disease; and 
ground glass opacities represent interstitial sarcoid granulomas under resolution rather 
than alveolitis, above all, located in the lower zones of the lungs [12] (Figures 2–6).

Functional imaging of sarcoidosis nowadays is performed with (18) F-FDG 
PET-CT, which improves anatomical localization of sites of abnormality and has a 
relatively short delay time between radiotracer injection and image acquisition. (18) 
F-FDG PET-CT can identify disease activity better than conventional makers in a 
large proportion of patients (very high sensitivity about 80–100%). In patients with 
positive HRCT but no parenchymal fluorodeoxyglucose F18 uptake, pay attention to 
initiation or intensification of immunosuppressive treatment [1, 13].

2.3.2 Cardiac sarcoidosis

Cardiac involvement in sarcoidosis is uncommon (5%) and is associated with 
very poor prognosis [1], because of many complications of cardiac as follows: 
ventricular tachycardia, conductional abnormalities, congestive heart failure, and 
sudden cardiac death. Moreover, cardiac sarcoidosis (CS) is an important prog-
nostic factor in patients with this disease. However, early diagnosis of CS in still 

Figure 1. 
Chest X-rays: reticulonodular pattern with perihilar distribution.
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really difficult due to the nonspecific clinical manifestations of the disease, inho-
mogeneous myocardial involvement, and the limited diagnostic yield of diagnostic 
tests. Therefore, there are no standardized tests for the early diagnosis of cardiac 
sarcoidosis, although early detection of CS is very important for effective treat-
ment. Besides a history and physical examination, electrocardiography (ECG) and 
transthoracic echocardiography are useful for cardiac evaluation.

Figure 2. 
HRCT: coarse linear opacities, architectural distortion, superior hilar retraction, and traction bronchiectasis.

Figure 3. 
HRCT: hilar and mediastinal lymph node enlargement, sometimes with calcification.
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CS can be diagnosed using (18) F-FDG-PET/CT (PET) and cardiovascular mag-
netic resonance (CMRI) that nowadays have been emerged as well for this purpose in 
recent clinical practice [1]. Imaging modalities that can both identify disease and pre-
dict response to therapy are supreme to improve management of cardiac sarcoidosis.

(18) F-FDG-PET has many practical advantages in identifying disease activ-
ity and monitoring treatment response in patients with CS [1]. In (18) F-FDG, 
increased uptake, indicating active inflammation, can be seen in CS in the 
 myocardial wall [14, 15].

Figure 4. 
Scadding stages for staging of pulmonary disease on chest X-rays.

Figure 5. 
HRCT: micronodules and macronodules with perilymphatic distribution, for the most part, symmetrically 
in the middle zones of the lungs; pulmonary ground glass areas; thickening of the peribronchovascular 
interstitium; coarse linear opacities and interlobular septal thickening; and architectural distortion, superior 
hilar retraction, and traction bronchiectasis.
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Focal hypermetabolic activity or a focal increase of activity with a diffusely 
increased background on (18) F-FDG- PET is characteristic for cardiac sarcoidosis 
but this technique has some limitations. Normal myocardial cells use glucose as 
one of main energy substrates [14], and so physiologic (18) F-FDG uptake may be 
found in myocardium of healthy subjects; also papillary muscles and lateral wall 
of left ventricle may also show normal uptake of (18) F-FDG. Then, special patient 
preparation is, therefore, needed prior to F-FDG-PET scan in patients with sarcoid-
osis, with three different approaches: prolonged fasting, dietary modification with 
high-fat diet and i.v. administration of unfractionated heparin, trying to suppress 
(18) F-FDG uptake promoting fatty acid metabolism.

In cardiac sarcoidosis, the combined use of FDG-PET/CT and CMRI may 
provide optimal detection of the disease by enabling the differentiation between 
patients with active granulomatous inflammation and those with fibrous lesions. 
CMRI is a sensitive technique to assess the locations and extent of disease. 
Myocardial sarcoidosis may present on CMRI as segmental wall motion abnormal-
ity, focal wall thickening or thinning, or nodules with a patchy distribution [3].

On CMRI scan, in CS, we can find late gadolinium enhancement (LGE) related 
to the presence of fibrous granulomatous tissue, areas with an increased signal on 
T2-weighted sequences consistent with myocardial edema and with hypointensity 
suggesting fibrosis [10]. Recently, the value of LGE on CMRI, which allows visu-
alization of even minute amounts of myocardial damage, has been emphasized in 
diagnosing CS, and it might be a promising tool for determining the prognosis of 
patients with biopsy-proven extracardiac sarcoidosis [1, 16].

However, it is not easy to differentiate between active and inactive sarcoidosis 
lesions, which is important for patient management. In addition, cardiac MRI is 
generally contraindicated in patients with pacemakers or implantable cardioverter 
defibrillators (ICDs).

2.3.3 Neurosarcoidosis

Nervous system involvement is not an uncommon manifestation of sarcoidosis 
and can be clinically symptomatic neurosarcoidosis, which occurs in 5–16% of 

Figure 6. 
Sarcoid galaxy sign: mass-like region from confluence of numerous smaller granulomas with a central core 
and multiple peripheral nodules (arrows).
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patients with sarcoidosis, and subclinical neurosarcoidosis, with an incidence of 
subclinical disease that may be higher [17–19]. The neurological manifestations 
depend on the areas of the nervous system involved.

The most commonly involved part are cranial nerves, though any part of neu-
roaxis can be affected. The facial nerve is the most common cranial nerve involved 
presenting with facial palsy, and the second most common nerve affected is the 
optic nerve presenting with diplopia or impaired visual acuity [3, 19].

Neurosarcoidosis in the brain can present with leptomeningeal and intraparen-
chymal infiltration of granulomas resulting, for example, in cranial nerve palsies, 
basal meningitis, and endocrine dysfunction. It can cause also peripheral neuropa-
thies (such as sensorimotor polyneuropathy, radiculopathy, and myopathy) [3]. 
For all of these reasons, neurosarcoidosis is an important cause of morbidity and 
mortality in patients with sarcoidosis.

Diagnosis and management of patients with neurosarcoidosis are still challeng-
ing because the gold standard is tissue-proven biopsy but, in most cases of nervous 
system involvement, it is really difficult to obtain [3, 18].

Contrast-enhanced MRI for the detection of intracranial and spinal cord lesions 
is the imaging modality of choice for evaluating neurosarcoidosis. However, the 
findings on MRI are often nonspecific.

In central nervous system (CNS) involvement, the hypointensity of signal of 
the dural and of parenchymal lesions in T2-weighted sequences is useful to identify 
sarcoidosis. Contrast-enhanced MRI is a sensitive tool in the detection of CNS 
inflammation but has a low specificity, making the correct diagnosis of neurosar-
coidosis still a clinical challenge.

The most common imaging finding in T2-weighted sequences are hyperintense 
parenchymal lesions (gray matter) and in T1-weighted sequences, after intravascular 
administration of contrast agents, are meningeal enhancement (basilar meningitis 
involving of cranial nerves is thought to be a common phenomenon), and swelling and/
or enhancement of optic nerves or chiasm maybe with associated visual loss. Other 
imaging presentations include intracranial masses simulating neoplasms and vasculitic 
infarcts. Moreover, in a small part of cases, brain MRI can be normal. Cervical or tho-
racolumbar spine abnormalities, such as spinal cord swelling, meningeal enhancement, 
and parenchymal contrast enhancing lesions, can also be detected [20].

Electromyography (EMG) can be an additional useful tool for peripheral 
neuropathy evaluation, although the findings are not specific.

The usefulness of (18) F-FDG in neurosarcoidosis is poor because of the physi-
ologic uptake of (18) F-FDG activity in normal gray matter. However, granuloma-
tous inflammation shows hypermetabolism, whereas neuronal damage presents as 
hypometabolism. (18) F-FDG-PET may reveal additional occult lesions amenable to 
biopsy in some patients with inaccessible intracranial lesions, but the literature on 
(18) F-FDG and neurosarcoidosis is very limited.

2.3.4 Bone sarcoidosis

Bone involvement is a rare manifestation of sarcoidosis usually associated with pul-
monary findings. The exact prevalence of bone sarcoidosis is still not known, depend-
ing on the studied population and the used diagnostic tools [21]. The  prevalence of 
bone sarcoidosis is between 3% and 5%, above all affecting the phalanges [22].

Both (18)F-FDG-PET/CT and conventional MRI are sensitive in detecting sar-
coidosis bone lesions but are not always reliable in differentiating sarcoidosis bone 
lesions from metastatic disease, thus often requiring bone biopsy [17].

(18) F-FDG-PET/CT is highly sensitive in detecting granulomatous bone 
marrow infiltration, but an increased (18) F-FDG uptake can mimic metastatic 
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The most common imaging finding in T2-weighted sequences are hyperintense 
parenchymal lesions (gray matter) and in T1-weighted sequences, after intravascular 
administration of contrast agents, are meningeal enhancement (basilar meningitis 
involving of cranial nerves is thought to be a common phenomenon), and swelling and/
or enhancement of optic nerves or chiasm maybe with associated visual loss. Other 
imaging presentations include intracranial masses simulating neoplasms and vasculitic 
infarcts. Moreover, in a small part of cases, brain MRI can be normal. Cervical or tho-
racolumbar spine abnormalities, such as spinal cord swelling, meningeal enhancement, 
and parenchymal contrast enhancing lesions, can also be detected [20].

Electromyography (EMG) can be an additional useful tool for peripheral 
neuropathy evaluation, although the findings are not specific.

The usefulness of (18) F-FDG in neurosarcoidosis is poor because of the physi-
ologic uptake of (18) F-FDG activity in normal gray matter. However, granuloma-
tous inflammation shows hypermetabolism, whereas neuronal damage presents as 
hypometabolism. (18) F-FDG-PET may reveal additional occult lesions amenable to 
biopsy in some patients with inaccessible intracranial lesions, but the literature on 
(18) F-FDG and neurosarcoidosis is very limited.

2.3.4 Bone sarcoidosis

Bone involvement is a rare manifestation of sarcoidosis usually associated with pul-
monary findings. The exact prevalence of bone sarcoidosis is still not known, depend-
ing on the studied population and the used diagnostic tools [21]. The  prevalence of 
bone sarcoidosis is between 3% and 5%, above all affecting the phalanges [22].

Both (18)F-FDG-PET/CT and conventional MRI are sensitive in detecting sar-
coidosis bone lesions but are not always reliable in differentiating sarcoidosis bone 
lesions from metastatic disease, thus often requiring bone biopsy [17].

(18) F-FDG-PET/CT is highly sensitive in detecting granulomatous bone 
marrow infiltration, but an increased (18) F-FDG uptake can mimic metastatic 
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disease, reducing the specificity of (18) F-FDG-PET/CT when both sarcoidosis 
and a tumor, which may develop bone metastases, occur in the same patient. Bone 
assessment in sarcoidosis patients is also performed using MRI, commonly relying 
on T1-weighted and T2-weighted images. However, routine MRI is not reliable in 
differentiating sarcoidosis bone lesions from metastatic disease [17].

Multifocal skeletal sarcoidosis may present as a false positive for bone metastases on 
(18) F-FDG PET/CT since granulomatous bone marrow infiltration may have an uptake 
of (18) F-FDG, which mimics that of metastatic disease. When false positive findings 
on (18) F-FDG PET/CT cannot be totally excluded, biopsy or MRI may represent the 
second choice to achieve diagnosis. Since conventional MRI may not be accurate in 
distinguishing between sarcoidosis and metastatic bone lesions, it is possible to perform 
diffusion whole-body MRI: T1-weighted, T2-weighted STIR, and diffusion-weighted 
imaging (with different b values) [17]. The latter is able to evaluate microscopic tissue 
water motions average at the millimeter scale of MR images. The ADC value reflects the 
degree of freedom of water movement at the cellular level, which is determined by archi-
tectural tissue properties such as cellular density, cellular arrangements, vascularity, 
extracellular space tissue viscosity, and nuclear/cytoplasmic ratio. Water movement is 
impeded in many tumors because of their high cellular density and T2 relaxation times, 
resulting in high signal intensity on diffusion-weighted images and low ADC values [1].

On conventional imaging the pelvic bone lesions appeared with a signal pattern not 
specific for sarcoidosis bone lesions or metastatic disease (low signal on T1-weighted 
images and high signal on STIR images). On diffusion-weighted imaging the pelvic 
bone lesions showed high signal, which is often seen in bone metastases, but the ADC 
(<700 µm2/s) was too low to be suspicious for metastases from breast cancer [1], which 
enables to differentiate normal bone marrow from malignant marrow [17, 23, 24].

3. Conclusions

Imaging gives an important contribution to the assessment of prognosis and 
follow-up in sarcoidosis. FDG-PET/CT is routinely used for the diagnosis, stag-
ing, and therapeutic assessment of several malignancies and becomes nowadays a 
relevant tool for the management of several infectious and inflammatory diseases, 
such as sarcoidosis. PET can also be a useful tool for the diagnosis of sarcoidosis by 
identifying potential biopsy sites in organs that might be accessible. FDG-PET/CT 
plays a crucial role in sarcoidosis disease, especially for the diagnosis of potentially 
rare extrapulmonary involvement, and is also an interesting tool for assessing 
therapeutic efficacy of inflammatory diseases and for management of patients.
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Pathology of Sarcoidosis and 
Differential Diagnostics of other 
Granulomatous Diseases
Maria V. Samsonova and Andrey L. Chernyaev

Abstract

Granulomatous diseases are the heterogeneous group of the conditions of 
different etiologies with a variety of clinic syndromes and morphological features 
and nonuniform sensitivity to therapy, and the existence of granulomas as general 
dominate histological expression. Granuloma is indicative of chronic inflammation 
involving cells of the macrophage system and other inflammatory cells. After the 
antigen exposure, the activation of T-lymphocytes, macrophages, and epithelioid 
histiocytes leads to granuloma formation. Granuloma also contains the extracellular 
matrix produced by fibroblasts, which provide the boundary and isolation of anti-
gen. Their etiology may classify granulomatous diseases as infectious and noninfec-
tious. However, recent studies demonstrate that pathogenic microorganisms may 
cause the granuloma formation in diseases previously considered as noninfectious. 
In some cases, differentiation between infectious and noninfectious processes may 
be problematic. This chapter aims to highlight the multiformity of granulomatous 
diseases, characterize the pathologic features of different infectious and noninfec-
tious granulomatosis, and delineate the diagnostic approach.

Keywords: lung pathology, granulomatous diseases, sarcoidosis, infection, vasculitis

1. Introduction

Granulomatous diseases are a heterogeneous group of the conditions of various 
etiologies with a variety of clinic syndromes and morphological features, nonuni-
form sensitivity to therapy, and the existence of granulomas. Granuloma is indicative 
of chronic inflammation involving cells of the macrophage system and other inflam-
matory cells. After antigen exposure, the activation of T-lymphocytes, macrophages, 
and epithelioid histiocytes lead to granuloma formation. Granulomas also contain 
the extracellular matrix produced by fibroblasts, which provide the boundary and 
isolation of antigens. Their etiology may classify granulomatous diseases as infec-
tious and noninfectious. However, recent studies demonstrate that pathogenic micro-
organisms may cause the granuloma formation in diseases previously considered as 
noninfectious. In some cases, differentiation between infectious and noninfectious 
processes may be problematic. This chapter aims to highlight the multiple forms of 
granulomatous diseases, characterize the pathologic features of different infectious 
and noninfectious granulomatosis, and delineate the diagnostic approach.



47

Chapter 4

Pathology of Sarcoidosis and 
Differential Diagnostics of other 
Granulomatous Diseases
Maria V. Samsonova and Andrey L. Chernyaev

Abstract

Granulomatous diseases are the heterogeneous group of the conditions of 
different etiologies with a variety of clinic syndromes and morphological features 
and nonuniform sensitivity to therapy, and the existence of granulomas as general 
dominate histological expression. Granuloma is indicative of chronic inflammation 
involving cells of the macrophage system and other inflammatory cells. After the 
antigen exposure, the activation of T-lymphocytes, macrophages, and epithelioid 
histiocytes leads to granuloma formation. Granuloma also contains the extracellular 
matrix produced by fibroblasts, which provide the boundary and isolation of anti-
gen. Their etiology may classify granulomatous diseases as infectious and noninfec-
tious. However, recent studies demonstrate that pathogenic microorganisms may 
cause the granuloma formation in diseases previously considered as noninfectious. 
In some cases, differentiation between infectious and noninfectious processes may 
be problematic. This chapter aims to highlight the multiformity of granulomatous 
diseases, characterize the pathologic features of different infectious and noninfec-
tious granulomatosis, and delineate the diagnostic approach.

Keywords: lung pathology, granulomatous diseases, sarcoidosis, infection, vasculitis

1. Introduction

Granulomatous diseases are a heterogeneous group of the conditions of various 
etiologies with a variety of clinic syndromes and morphological features, nonuni-
form sensitivity to therapy, and the existence of granulomas. Granuloma is indicative 
of chronic inflammation involving cells of the macrophage system and other inflam-
matory cells. After antigen exposure, the activation of T-lymphocytes, macrophages, 
and epithelioid histiocytes lead to granuloma formation. Granulomas also contain 
the extracellular matrix produced by fibroblasts, which provide the boundary and 
isolation of antigens. Their etiology may classify granulomatous diseases as infec-
tious and noninfectious. However, recent studies demonstrate that pathogenic micro-
organisms may cause the granuloma formation in diseases previously considered as 
noninfectious. In some cases, differentiation between infectious and noninfectious 
processes may be problematic. This chapter aims to highlight the multiple forms of 
granulomatous diseases, characterize the pathologic features of different infectious 
and noninfectious granulomatosis, and delineate the diagnostic approach.



Sarcoidosis and Granulomatosis - Diagnosis and Management

48

The term granuloma comes from the Latin word “granulum” which means 
“grain,” and the Greek suffix “"-oma” used to refer to its nodular formation. 
Granuloma is a nodular defined formation. This term designates compact cell aggre-
gates on microscopy; granulomas may consist of histiocytes and/or epithelioid cells, 
giant multinucleated cells, and other inflammatory cells (lymphocytes, neutrophils, 
and eosinophils). Epithelioid and giant multinucleated cells are monocytes/macro-
phages derivatives; the former represents good differentiated secretory cells, while 
the latter specializes in phagocytosis [1]. Giant multinucleated cells are formed by 
fusion or incomplete cell division, proven in experimental studies [2]; moreover, 
foreign-body giant cells are formed earlier, than Langhans cells. Lymphocytes are 
located mainly at the periphery of a granuloma and are represented by T-cells while 
B-lymphocytes are scattered outside the granuloma. Depending on the disease, 
T-lymphocytes are predominantly represented by T-helpers 1 and 2 or cytotoxic 
T-suppressors.

Granulomatous diseases are the heterogeneous group of the diseases of dif-
ferent etiology with a variety of clinic syndromes and morphological features, 
nonuniform sensitivity to therapy [3]. This chapter aims to highlight the variety 
of granulomatous lung diseases, to characterize the key morphological features 
of various diseases of infectious and noninfectious nature, as well as to delin-
eate the diagnostic approach. First, the granulomatous diseases, with arising 
granulomas which do not lead to necrosis development, with some exceptions are 
mentioned.

2. Sarcoidosis

Lung lesions in sarcoidosis are described in 90% of cases. The morphological 
feature of sarcoidosis is epithelioid cell granuloma, which is a compact formation of 
mononuclear phagocytes (macrophages and epithelioid cells). Each sarcoid granu-
loma has certain stages of development. These stages are as follows:

1. Early or macrophage granuloma, sometimes with a few histiocytes, lympho-
cytes, or neutrophils (Figure 1);

2. Granuloma with an epithelioid cell cluster in the center and macrophages at 
the periphery;

3. Lymphocytic epithelioid granuloma;

4. The appearance of giant multinucleated cells (at first foreign-body giant cells, 
followed by Langhans cells);

5. Early cell necrosis in the center of the granuloma due to nuclear pycnosis, the 
formation of apoptotic bodies, and epithelial cell necrosis;

6. Central fibrinoid, granular, coagulative ischemic necrosis, as a rule, in small 
foci;

7. Granuloma with fibrosis (or hyalinosis); silver stain is used to detect reticulin 
fibers;

8. Hyalinized granuloma.
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The process of granuloma organization begins at the periphery; that is why they 
have well-defined, “stamped” appearance (Figure 2).

Moreover, in sarcoidosis, granulomas of different “age” may be frequently found 
in the same samples; granulomas often form conglomerates (Figure 3) [4].

A significant number of lymphocytes in lung tissue in patients with sarcoidosis 
are predominantly represented by T-cells. It is useful to evaluate the bronchioloal-
veolar lavage (BAL) while carrying out the differential diagnosis: In sarcoidosis 

Figure 1. 
Macrophage granuloma.

Figure 2. 
Typical “stamped” sarcoid granuloma. H&E.
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T-helpers predominate. Giant cells in granulomas may contain cytoplasmic inclu-
sions, such as asteroid bodies, Schaumann bodies, or crystalloid structures. These 
inclusions are characteristic of sarcoidosis, but they are not pathognomonic, as they 
may be found in other granulomatous diseases [5]. The end stage of sarcoidosis is 
characterized with prominent fibrosis, sometimes with honeycombing, in which 
only the remnants of granulomas could be found (Figure 4).

Typical locations of granulomas in sarcoidosis are perilymphatic or subpleural 
zones. Granulomas in bronchi and bronchioles may be found in 15–55% cases of 
sarcoidosis. Furthermore, granulomas are often located in the vessel wall; the 
frequency of granulomatous vasculitis may reach 69% (Figure 5). In these cases, 

Figure 3. 
Multiple well-defined epithelioid cell sarcoid granulomas, forming the conglomerates. H&E.

Figure 4. 
Late-stage sarcoidosis with prominent fibrosis and remnants of granulomas. H&E.
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sarcoidosis should be differentiated from necrotizing sarcoid granulomatosis. The 
latter is attributed by some authors to the nodular form of sarcoidosis; necrosis is 
typical for this disease [6].

Summing up, sarcoidosis is characterized by sharply defined, “stamped” 
granulomas located along the lymphatic vessels with concentric fibrosis around 
the granulomas and hyalinosis inside and between the granulomas, also by granu-
lomatous vasculitis, the absence of chronic interstitial inflammation outside the 
granulomatous lesions, and the absence of organized pneumonia foci. Apart from 
sarcoidosis, a so-called nonspecific sarcoid reaction occurs in the form of epitheli-
oid cell granulomatosis. It is usually observed in regional lymph nodes, but may also 
be found in lung tissue in pseudotumors, malignant neoplasms, parasitic diseases, 
and tuberculosis. Histologically, the sarcoid reaction is characterized by its locality 
and a topical relationship with these pathological processes.

2.1 Hypersensitivity pneumonitis

The pathogenesis of hypersensitivity pneumonitis is based on type III (immu-
nocomplex) and type IV immunological reactions in the lung during allergen 
inhalation. The etiological factor of this medical condition is usually thermophilic 
bacteria, fungi, and animal proteins. Other bacteria and their products, amoeba, 
and some chemicals are much less likely to cause the disease. In case of hyper-
sensitivity pneumonitis, granulomas are poorly formed, and loose, composed of 
histiocytes, lymphocytes and, multinucleated cells; some eosinophils may also be 
identified (Figure 6) [7].

Unlike sarcoidosis, peribronchiolar localization of granulomas is typical for 
hypersensitivity pneumonitis. The triad of pathomorphological features charac-
terizes hypersensitivity pneumonitis: Nonspecific interstitial pneumonia in the 
peribronchiolar zones, non-necrotizing histiocytic (giant cell) granulomas, and foci 
of bronchiolitis obliterans. “Needle-like” inclusions are often observed inside giant 
cells in the granuloma areas and the alveoli in hypersensitivity pneumonitis. In the 
late, fibrous stage of the disease, the histological features are similar to those in 

Figure 5. 
Granulomatous vasculitis in sarcoidosis. H&E.
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usual interstitial pneumonia, only scattered giant cells or remnants of granulomas 
may be found in the fibrotic areas or in the honeycomb zones in hypersensitivity 
pneumonitis [8].

2.2 Chronic allergic disease caused by metals

Chronic berylliosis is an allergic granulomatosis. Granulomas are similar to 
those in sarcoidosis and may be slightly larger. As in sarcoidosis, granulomas have 
perilymphatic location, and lymph nodes are usually affected. The same variant 
of granulomatosis may develop as a result of zirconium exposure. The diagnosis 
should be based on the clinical history and lymphocyte transformation test [9].

2.3 Polyangiit with granulomatosis

In our opinion, of particular difficulty is the differential diagnosis of nec-
rotizing granulomatosis. Infectious disease, as one of the most common causes 
of necrotizing granulomatosis, should be differentiated from polyangiitis with 
granulomatosis (previously Wegener’s granulomatosis), aspiration pneumonia, and 
less often from nodular form of rheumatoid arthritis, necrotizing sarcoid granulo-
matosis (NSG), lung infarction, and lymphomatoid granulomatosis [10]. Despite 
the specific histological changes in these diseases, there is, however, an overlap, and 
only a combination of histological features help in the final diagnosis. Infectious 
necrotizing granuloma usually has smooth contours, commonly eosinophilic 
necrosis, surrounded by a rim of histiocytes and giant multinucleated cells. By con-
trast, in polyangiitis with granulomatosis, the necrosis zone has uneven contours 
resembling a geographical map, with a large amount of cellular debris, which gives 
the necrosis a “dirty” appearance (Figure 7).

Necrotic areas are also surrounded by a histiocytic rim; however, giant cells are 
usually few in number and are scattered without forming compact granulomas. A 
characteristic feature of polyangiitis with granulomatosis is the necrotizing vasculi-
tis with fibrinoid necrosis of the media (Figure 8);

Figure 6. 
Hypersensitivity pneumonitis: Ill-defined granuloma consisting of giant multinucleated cells with needle-like 
structures surrounded by lymphocytes, lymphocytic infiltration of interalveolar septa. H&E.
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Such vessels are observed in the inflammation; the damage to the vessel wall is 
often eccentric; also, the branches of the pulmonary arteries and veins are affected 
in this disease. The capillaritis, accompanied by intra-alveolar hemorrhages, may 
also be observed. Necrotizing vasculitis may often be found in the inflammation 
and necrosis, but this is also in the infectious granulomatosis; therefore, to con-
firm the diagnosis of polyangiitis with granulomatosis, it is necessary to carefully 
evaluate the vessels outside necrosis, and additional stains are recommended to 
identify elastic tissue (Verhoeff-van Gieson stain and others). In contrast to infec-
tious granulomatosis, lymph node involvement is not typical for polyangiitis with 
granulomatosis [11].

Figure 7. 
Polyangiit with granulomatosis: “geographic” necrosis with cell debris. H&E.

Figure 8. 
Polyangiit with granulomatosis: Fibrinoid necrosis of the vessel wall with lymphocytic infiltration. H&E.
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2.4 Allergic angiitis with granulomatosis

Necrotizing granulomatosis is also seen in (previously, Churg-Strauss syn-
drome), in combination with necrotizing vasculitis and eosinophilic pneumonia. 
Granulomas in allergic angiitis with granulomatosis are well formed; with central 
necrosis containing many eosinophils, there is also eosinophilic infiltration of the 
blood vessel walls and bronchioles, necrotizing vasculitis with eosinophils, and giant 
multinucleated cells present. However, additional clinical and laboratory data are 
necessary to determine the diagnosis, because the classical triad (granulomatosis, 
necrotizing vasculitis, and eosinophilic pneumonia) is rarely found in lungs.

2.5 Rheumatoid arthritis

Furthermore, necrotizing pulmonary granulomas may form in rheumatoid 
arthritis; however, the diagnosis in this case should be made with caution. First 
of all, one should take into account clinical data, since nodular forms of rheuma-
toid arthritis develop only in the active phase in seropositive patients with severe 
articular syndrome. As a rule, necrosis is eosinophilic, cell debris is usually located 
between the necrosis and the surrounding rim of histiocytes; it may be combined 
with vasculitis, but necrotizing vasculitis is not characteristic for this disease 
(Figure 9) [12]. The described histological features are practically indistinguishable 
from infectious granulomatosis; moreover, rare clinical cases of rheumatoid arthri-
tis and tuberculosis combination have been described, and therefore, the infection 
must be thoroughly excluded.

2.6 Necrotizing sarcoid granulomatosis (NSG)

Infectious granulomatosis should also be differentiated from NSG. Some char-
acteristics of the latter are likened to those seen in polyangiitis with granulomatosis. 
NSG is characterized by the interstitial necrosis, which is often eosinophilic, but 

Figure 9. 
Rheumatoid arthritis: Extensive necrosis with rims of histiocytes at the periphery and lymphoid infiltration of 
vessel wall. H&E.
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sometimes may contain cellular debris. However, necrosis in NSG is combined with 
the non-necrotizing sarcoid-type granulomas, consisting mainly of epithelioid and 
giant multinucleated cells with just a small number of lymphocytes. These granu-
lomas tend to merge and are often located near blood vessels or in its walls, but not 
causing vasculitis (Figure 10) [6]. The following symptom triad is obligatory for the 
NSG diagnosis: sarcoid-type granulomas, granulomatous vasculitis, and necrotiz-
ing inflammation.

Since necrosis in infectious granulomatosis may be of a coagulation type, pul-
monary infarction should also be a part of the differential diagnosis. In the stage of 
organization, infarction may be surrounded by fibroblasts and inflammatory cells, 
resembling granulomatous inflammation. As a rule, in lung resection specimens 
with pulmonary infarction, thrombi can be detected in the branches of the pulmo-
nary artery that caused the development of a pulmonary infarction [13].

2.7 Granulomatous inflammation caused by infectious agents

2.7.1 Fungi

Fungi that cause deep mycoses, as a rule, do not form granulomas in the lungs. 
In most cases, fungi such as Aspergillus, Candida, and some others cause local 
mycetoma, diffuse invasive mycosis, or allergic reactions (allergic bronchopulmo-
nary aspergillosis/mycosis). The granulomatous response in these fungi infections 
is rare [14].

2.7.1.1 Histoplasmosis

Histoplasmosis is caused by H. capsulatum (North America, river valleys) and 
H. duboisii (Africa), which are budding yeast cells with a diameter of 2–4 μm. 
Microorganisms are found in the cytoplasm of macrophages, histiocytes, and 
necrotic debris. Its capsule is stained with Giemsa or PAS reaction. Both organisms 

Figure 10. 
Necrotizing sarcoid granulomatosis: Granulomatous vasculitis. H&E.
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cause the formation of epithelioid cell granulomas; however, necrotizing granulo-
matosis is more often described in H. capsulatum infection [15].

2.7.1.2 Cryptococcosis (European blastomycosis)

Cryptococcus neoformans is ubiquitous; it is found in soil and pigeon excrements. 
The fungal cell is of 4–7 μm in size, replicates by budding, and is stained with H&E, 
mucicarmin, and PAS. Cryptococci cause a spectrum of various changes in the 
lungs. A typical granulomatous reaction presents with confluent non-necrotizing 
granulomas, many multinucleated giant cells, and a mild inflammatory reaction; 
giant cells are located mainly outside the granulomas and contain cryptococcal cells 
(Figure 11).

These fungi can also be located inside necrotizing granulomas (cryptococ-
comas) resembling those with mycobacterial and other types of fungal infections 
(Figure 12). In immunocompromised individuals, cryptococcal cells are found 
inside the alveoli, in their walls, and in the interstitium, without marked inflamma-
tory reaction; some scattered multinucleated giant cells can be found [9].

2.7.1.3 Coccidiosis

Coccidia most often lead to necrotizing granuloma formation; the eosinophilic 
reaction may be marked or absent; numerous neutrophils may be observed. Like in 
other infections, granulomas are located peribronchiolar or with destroyed bron-
chioles. This process is accompanied by the formation of small non-necrotizing 
granulomas at the periphery. Coccidia are usually found in the center of necrotiz-
ing granulomas, they consist of large spherical structures (spherules) containing 
yeast-like structures (endospores). Endospores of various sizes can be located in 
necrosis or cellular debris, resembling other fungal infections. The detection of 
spherules and endospores favor the diagnosis of coccidiosis. Like Histoplasma, 
Coccidia do not grow in vitro; thus, the diagnosis can only be made by histological 
examination [15].

Figure 11. 
Cryptococci cells and multinucleated giant cells in a granuloma. Combined stain of alcian blue and PAS.
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2.7.1.4 Blastomycosis

Blastomycosis is a rare disease, and this diagnosis may be suspected when 
granulomatosis or giant cell lesion in combination with severe acute inflamma-
tion is detected. Blastomycosis is characterized by basophilic necrosis rich in 
cellular debris in contrast to eosinophilic or slightly “dirty” infectious necrotizing 
granulomas. Blastomycosis is often a bronchiolocentric process. Large, thick-
walled, yeast-like Blastomyces cells can be detected in H&E and also mucicarmin 
staining. Active budding is a distinctive feature of the microorganism; nuclear 
material (multiple nucleoli) can also be found inside the cells, but these signs are 
not always observed. In this regard, compared to Histoplasma and Cryptococci cells 
and coccidial endospores, Blastomyces cells are larger but still smaller than coccidial 
spherules [15].

2.7.1.5 Pneumocystosis

Most pathologists are familiar with the conventional picture of pneumonia 
caused by Pneumocystis, but 5–17% describe the formation of an ill-defined 
intraalveolar epithelioid or histiocytic granuloma around the eosinophilic exudate, 
sometimes without exudate; the formation of well-defined granulomas with central 
necrosis or without it is also possible [16, 17]. Sometimes the granulomatous reac-
tion in pneumocystis pneumonia is a foreign-body granulomatosis (Figure 13).

2.8 Parasites

Dirofilaria is one of the most common parasites that lead to the granulomatous 
inflammation in lungs. This nematode infects dogs more commonly, but the disease 
can also occur in humans, as the infection is transmitted through an insect bite; 
the larva enters the right heart and into the pulmonary arteries during embo-
lism, causing thrombosis of the latter with an infarct-like necrosis development 
(Figure 14). In one-third of the cases, granulomas are formed in the adjacent lung 

Figure 12. 
Necrotizing granuloma fragment with cryptococci cells. H&E.
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Figure 11. 
Cryptococci cells and multinucleated giant cells in a granuloma. Combined stain of alcian blue and PAS.
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2.7.1.4 Blastomycosis

Blastomycosis is a rare disease, and this diagnosis may be suspected when 
granulomatosis or giant cell lesion in combination with severe acute inflamma-
tion is detected. Blastomycosis is characterized by basophilic necrosis rich in 
cellular debris in contrast to eosinophilic or slightly “dirty” infectious necrotizing 
granulomas. Blastomycosis is often a bronchiolocentric process. Large, thick-
walled, yeast-like Blastomyces cells can be detected in H&E and also mucicarmin 
staining. Active budding is a distinctive feature of the microorganism; nuclear 
material (multiple nucleoli) can also be found inside the cells, but these signs are 
not always observed. In this regard, compared to Histoplasma and Cryptococci cells 
and coccidial endospores, Blastomyces cells are larger but still smaller than coccidial 
spherules [15].

2.7.1.5 Pneumocystosis

Most pathologists are familiar with the conventional picture of pneumonia 
caused by Pneumocystis, but 5–17% describe the formation of an ill-defined 
intraalveolar epithelioid or histiocytic granuloma around the eosinophilic exudate, 
sometimes without exudate; the formation of well-defined granulomas with central 
necrosis or without it is also possible [16, 17]. Sometimes the granulomatous reac-
tion in pneumocystis pneumonia is a foreign-body granulomatosis (Figure 13).

2.8 Parasites

Dirofilaria is one of the most common parasites that lead to the granulomatous 
inflammation in lungs. This nematode infects dogs more commonly, but the disease 
can also occur in humans, as the infection is transmitted through an insect bite; 
the larva enters the right heart and into the pulmonary arteries during embo-
lism, causing thrombosis of the latter with an infarct-like necrosis development 
(Figure 14). In one-third of the cases, granulomas are formed in the adjacent lung 

Figure 12. 
Necrotizing granuloma fragment with cryptococci cells. H&E.



Sarcoidosis and Granulomatosis - Diagnosis and Management

58

tissue, necrotizing or non-necrotizing vasculitis is observed in half of the cases, and 
two-thirds of the cases demonstrate eosinophilic infiltration [18].

2.9 Tuberculosis

Tuberculosis is caused by members of the Mycobacterium tuberculosis family, 
namely, M. tuberculosis, M. bovis, and M. africanum, which belong to the group of 
rapidly growing mycobacteria. The virulence of these microorganisms varies from 
moderate to highly virulent strains. Changes observed in the lungs in tuberculosis 
patients can be very diverse ranging from common necrotizing granulomas, miliary 
necrotizing granulomas to non-necrotizing granulomas, tuberculoma, and healed 

Figure 13. 
Perivascular foreign-body granuloma (talcosis) in a case of pneucystic pneumonia in a drug abuser. H&E in 
bright field versus polarization.

Figure 14. 
Dirofilaria larva in the pulmonary artery, infiltration of plasma cells and eosinophils. H&E.
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fibrosus granulomas, all of these depend on the virulence on the one hand and the 
immune defense status on the other (Figure 15) [19]. Granulomas in tuberculosis 
usually have a bronchiolocentric localization, but it should be kept in mind that 
this could be the case in any infectious granulomatosis and even in sarcoidosis. 
Histological features in tuberculosis are indistinguishable from those in non-
tuberculous granulomatosis. This was confirmed in a study by Corpe and Stergus, 
in which 27 pathologists, specializing in the mycobacterial disease diagnostics, were 
asked to evaluate 25 histological slides without information about culture-con-
firmed infection. In most cases, it was not possible to distinguish between tubercu-
losis and mycobacteriosis [20]. Thus, the tuberculosis diagnosis should be based on 
the identification and subsequent determination of the type of Mycobacterium.

2.10 Non-tuberculosis mycobacteriosis

Non-tuberculosis mycobacteriosis is an inflammation caused by mycobacteria 
not belonging to the Mycobacterium tuberculosis family; those are M. avium, M. 
fortuitum, M. gordonae, M. kansasii, M. xenopi, and M. marinum, also designated 
as MAC complex. Unlike Mycobacterium tuberculosis, these mycobacteria can be 
detected intracellularly in macrophages (histiocytes), and they can be numerous in 
immunocompromised individuals. The diagnosis is made based on acid-fast stain, 
cultural or molecular biological tests. As mentioned above, the histological changes 
are often similar to those in tuberculosis. Non-necrotizing granulomas, histiocytic 
granulomas, and granulomas consisting of foamy and granular macrophages 
containing mycobacteria can also be detected. Solovieva et al. have described the 
following spectrum of histological changes in mycobacteriosis:

• tuberculous granuloma—epithelioid cell tissue, variable number of Langhans 
cells and the necrosis intensity, few mycobacteria;

• a reactive, necrotizing multibacillarity—weak inflammatory response, abun-
dance of mycobacteria in the necrosis area;

Figure 15. 
Tuberculous necrotizing granuloma with lymphocytes, histiocytes, and giant multinucleated Langhans at the 
periphery. H&E.
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• multibacillary histiocytosis—diffuse macrophage infiltration with an intracel-
lular abundance of mycobacteria, no necrosis;

• multibacillary minimal histiocytosis—a mild inflammatory reaction with an 
intracellular abundance of mycobacteria;

• histoid lesion—nodular clusters of spindle-shaped macrophages with an 
abundance of mycobacteria;

• nonspecific granulation tissue;

• acute purulent abscess [21].

The MAC-hypersensitivity-like disease has also been described (or “hot tub 
lung”); it is caused by mycobacteria of the MAC complex, and associated with the 
use of sauna and showers, which leads to the aerosol inhalation. The histological 
features of this disease are similar to the hypersensitivity pneumonitis changes [22].

2.11 Differential diagnostics of granulomatous lung diseases

A variety of diseases leading to granulomatosis determine certain difficulties 
in conducting the differential diagnostics even when resectional (surgical, video-
assisted) biopsies are performed, which allows obtaining a sufficient amount 
of material for histological evaluation [23]. However, it is not always possible to 
establish the cause of granulomatous inflammation. According to Ulbright and 
Katzenstein, who analyzed 86 solitary lung granulomas detected by X-ray, the 
infection caused by acid-resistant mycobacteria or fungi was confirmed in 70%. In 
25 cases, the infectious etiology was not proven, while two patients were diagnosed 
with hyalinized granuloma, one patient—with polyangiitis with granulomatosis, 
and in 22 cases, it was not possible to classify the process. Also, a significant similar-
ity of histological changes in infectious granulomas and polyangiitis with granulo-
matosis was found; it may be possible that the latter was a reflection of the immune 
response disorders to an infectious agent which could no longer be found in the 
tissue samples. This means that polyangiitis with granulomatosis and other lung 
angiitis diagnoses should be made with extreme caution in cases with solitary nodes 
while no damage to other organs is detected. In such cases, a thorough examination 
of patients and follow-up should be recommended [24].

Mukhopadhyay et al. conducted a multicenter retrospective study of 500 
biopsies from 10 clinics in the United States, Britain, Austria, Brazil, Japan, Turkey, 
and India with pulmonary granulomatosis. During the biopsy analysis, a specific 
diagnosis was established in 58% of the cases: most commonly sarcoidosis (27%) 
and mycobacterial infection (25%) were detected. Mycobacterial infection was 
proved in 18% outside the USA versus 8% in the USA; on the contrary, fungal 
infection amounted to 19% in the USA (most often histoplasmosis) versus 4% in 
other countries. Fungi were commonly detected by histological examination, while 
mycobacterial infection was confirmed in culture. In 42% of the cases, the etiologi-
cal factor of granulomatosis was not established.

This study, in our opinion, is extremely interesting: First of all, it indicates the 
predominance of sarcoidosis and infectious granulomatous inflammation in the 
structure of granulomatous diseases according to histological analysis conducted in 
different countries and geographical regions. Fungal infection more often caused 
granulomatous inflammation in the United States, while mycobacterial infection 
was more often diagnosed in other countries, which is a reflection of the infection 
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endemicity. It is crucial to send the specimen simultaneously to the histological and 
microbiological laboratory in all cases when a granulomatous disease is suspected, 
that will definitely improve the quality of the etiological diagnosis. According to 
this study, the cause of granulomatosis was not established in more than a third of 
clinical cases even after histological examination [22].

The frequency of infectious granulomatosis is high. When all other causes based 
on the clinical history, clinical syndromes, laboratory tests, and specific morpholog-
ical features mentioned above are excluded, the remaining granulomatous diseases 
are most likely to be attributed to infectious.

An important issue in the differential diagnosis of the infectious granulomatosis 
diseases is the detection of an infectious agent in microscopical slides. To achieve 
this, it is necessary and obligatory to perform additional stains. One can detect 
fungal infection, first of all, by carefully evaluating hematoxylin- and eosin-stained 
(H&E) slides. Most fungi, such as Cryptococcus, Blastomyces, Cocidioides, and 
Aspergillus, can be found in H&E slides, more often in necrosis areas than in the 
adjacent lung tissue. The pathologist should select slides with necrosis present when 
ordering additional stains. Grocott’s methenamine silver stain and the PAS reaction 
are the most commonly used for the fungal infection diagnosis confirmation, also 
alcian blue (Mouri), the basic brown stains (Shubich’s method), or the combined 
stain of PAS with alcian blue [14].

Ziehl-Neelsen stain is used to diagnose mycobacterial infection; however, mycobac-
teria are usually few in number, and their search is quite time-consuming. Alternative 
stains with auramine or auramine/rhodamine increase the sensitivity of the method, 
but these techniques require fluorescence microscopy (Figure 16a and b). To increase 
the detection of mycobacteria, Ulbright and Katzenstein recommend performing 
staining in at least two blocks [24]. Gomori silver or Warthin-Starry stains are recom-
mended for syphilis diagnosis [9].

One of the open questions is whether there are additional opportunities, mod-
ern techniques for diagnosing infectious granulomatosis. Immunohistochemistry 
is available, but it has several limitations, namely cross-reactivity, as well as the 
antibody accessibility, especially for rare microorganisms. In situ hybridization may 

Figure 16. 
Acid-fast mycobacteria: (a) Ziehl-Neelsen stain and (b) auramine/rhodamine (fluorescence).
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also be useful, but not for the detection, but for the identification of fungi found in 
traditionally stained slides. Real-time PCR can be performed on paraffin sections 
for tuberculosis diagnostics; the specificity of this method is 99%; however, the 
sensitivity amounts to only 65%. Nevertheless, when the same method is used to 
detect mycobacteria tuberculosis in the cerebrospinal fluid, urine, or bronchoal-
veolar lavage, the sensitivity is more than 90%. Thus, this technique is useful and 
confirms the diagnosis if mycobacteria are detected, but PCR does not exclude the 
tuberculosis diagnosis if the result is negative. In addition, it does not allow detect-
ing non-tuberculous mycobacteria. According to Aubry, the cultural study remains 
the “gold standard” for non-tuberculous mycobacteriosis diagnostics, and, accord-
ing to their research, indicates that in more than 75% of cases, the only method to 
confirm mycobacteriosis was in culture [10].

The etiological factor remains unclear in 30–40% of infectious granulomatosis 
even in leading US university clinics despite a complete histological evaluation of 
lung tissue slides, as well as correlations with clinical, microbiological, and serologi-
cal data. In this regard, the question of diagnostic significance of these diseases 
arises. Ulbright and Katzenstein propose that such cases represent infectious 
granulomas in which the microorganism was destroyed and/or removed by means 
of the developed inflammatory process [24]. A retrospective analysis of necrotizing 
granulomas showed that patients who did not receive further specific therapy were 
still alive and did not demonstrate any clinical symptoms. The same hypothesis is 
confirmed by Aubry who notes that even if new foci appear in these patients, poor 
outcomes were not detected [10]. It can be recommended to pathologists to give 
a descriptive histological conclusion indicating the presence/absence of necrosis, 
the absence of detected microorganisms: “The disease etiology is most likely to be 
infectious, special stains for the microorganism detection are negative.”

When a granulomatous disease is suspected and lung resection is performed, it 
is necessary to save some specimen tissue unfixed for possible cultural study, and 
use the quick freeze method at -70°С for subsequent DNA and RNA analyses, if 
available. In the differential diagnosis of granulomatous diseases, first of all, one 
should determine whether the granuloma is infectious, or there are signs of other 
diseases, including Wegener’s granulomatosis. If a specific diagnosis is excluded, 
it is crucial to perform special stains for microorganism detection, it is preferable 
to stain sections from at least two blocks, while making sure that necrosis foci are 
present in the material. If the microorganism detection is not possible at the first 
glance, we recommend evaluating the slides again at a higher magnification, and 
also using an additional block for staining. When negative result is received, but 
clinical data are in favor of tuberculosis or other infections, PCR is suggested. 
Additional cultural and serological studies, which would be able to exclude the 
infectious process, should be performed in case of another negative result obtained. 
Nevertheless, according to this algorithm results, a certain part of granulomatous 
diseases appears to have an uncertain etiology.

In conclusion, we would like to emphasize that the differential diagnosis of gran-
ulomatous pulmonary diseases is not so easy for pathologists. To exclude or prove 
the infectious disease, the pathologist should carefully examinate special stained 
specimens. Noninfectious granulomatous lung disease should be proved, taking 
into consideration both clinical and radiological data. Finally, from the pathologic 
point of view, there are the situations for which a specific diagnosis cannot be made. 
Multidisciplinary approach sometimes is recommended for decision-making.
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Chapter 5

Clinical Manifestations of 
Sarcoidosis and Granulomatous 
Disorders
Suchibrata Das

Abstract

Sarcoidosis is a multisystem granulomatous disease, mainly involving the lungs, 
mediastinal and peripheral lymph nodes, liver, eyes, and skin. Cutaneous manifes-
tations of sarcoid are variable and behave as “great imitators” of other cutaneous 
disorders. Cutaneous lesions are classified as specific and nonspecific forms. A 
large number of systemic sarcoidosis patients have specific cutaneous lesions, 
and this may be the presenting feature; isolated skin lesions may also present in 
some patients. Specific lesions of sarcoid are red-brown or red-violaceous in color, 
asymptomatic, and usually multiple in number. Different types of lesions may pres-
ent in the same patient. This clinical appearance is due to the presence of epithelioid 
cell granulomas in the dermis.

Keywords: sarcoidosis, cutaneous sarcoidosis

1. Introduction

The granuloma is the result of interplay of an invading organism or antigen, 
chemical, drug or other irritant, prolonged antigenemia, macrophage activity, a Th1 
cell response, B cell overactivity, circulating immune complexes, and a vast array 
of biological mediators [1]. Cutaneous granulomatosis can be localized or more 
disseminated, depending on their etiology. The typical lesion is a painless infiltrated 
papule, rounded, well limited, and reddish-pink and takes a yellowish color on 
diascopy, called apple-jelly. Its surface is smooth or slightly squamous, as there is 
generally no epidermal participation [2]. From a clinical point of view, it is useful 
to divide cutaneous granulomatosis into localized and more disseminated forms, 
although this distinction may sometimes be artificial. From a pathogenic point of 
view, they are divided into noninfectious and infectious granulomas [3].

2. Comprehensive classification of granulomatous disorders

A comprehensive classification of granulomatous disorders of the skin (accord-
ing to American Academy of Dermatology, 76th Annual Meeting San Diego, CA 
USA) (Table 1) [4].
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3. Noninfectious granulomatous disorders

3.1 Epithelioid granulomas

3.1.1 Sarcoidosis

Sarcoidosis is a multiorgan disease. The most commonly affected organs are 
skin, lungs, and lymph nodes. Different epidemiological factors such as age, sex 
and race, the duration of the disease, and the sites of involvement affect the pre-
sentation of sarcoid. Cutaneous manifestations are extremely variable. Lesions 
of sarcoidosis are classified as “specific” (noncaseating granulomas are present in 
biopsy specimens of tissue) or “nonspecific” (lesions develop as a result of a reac-
tive process without the formation of granulomas) [5].

Specific lesions develop in 9–15% of all sarcoidosis patients [5]. These lesions are 
highly variable in presentations and may be confused with many other skin diseases. 
The most frequent specific lesions are papules, plaques, lupus pernio, scar sarcoidosis, 
and subcutaneous sarcoidosis [5]. Erythema nodosum is the most common nonspecific 
lesion which develops in up to 25% of sarcoidosis cases [6]. Women are more com-
monly affected than men (W/M, 2:1) and black people than other ethnic groups [7].

Noninfectious granulomatous disorders Infectious granulomatous disorders

Epithelioid granulomas Caseating granulomas

Sarcoidosis Tuberculosis

Granulomatous rosacea/POD Leprosy

Cutaneous Crohn’s Atypical mycobacterium

Orofacial granulomas Leishmaniasis

Palisading granulomas Suppurative granulomas

Granuloma annulare Deep fungal

Elastolytic giant cell granuloma Pyodermas

Necrobiosis lipoidica Granulomatous STDs

Rheumatic nodules

Reactive granulomatous disorders

Xanthomatous granulomas

Adult onset XG

Adult onset APXG

NXG

Multicentric reticulohistiocytosis

Rosai-Dorfman

Xanthoma disseminatum

Others

Granulomatous vasculitis

Lymphomatoid granulomatosis

Foreign body reactions

Granulomatous drug reactions

Table 1. 
Classification of granulomatous disorders of skin (American Academy of Dermatology, 76th Annual Meeting 
San Diego, CA USA).
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The clinical appearance is due to the presence of epithelioid cell granulomas 
in the dermis. The epidermis rarely appears to be clinically involved [8]. Specific 
lesions are red-brown or red-violaceous in color and generally multiple and do not 
cause any symptoms which on diascopy reveals the brown-yellow or apple-jelly 
color, characteristics of granulomatous diseases. But it is usually more opaque 
than in lupus vulgaris [9]. Different types of cutaneous lesions may coexist in one 
patient.

3.1.1.1 Specific lesions of sarcoid

3.1.1.1.1 Maculopapular sarcoidosis

Lesions of maculopapular sarcoidosis are usually red-brown to purple in color 
and less than 1 cm in diameter. Sometimes they may be skin-colored, yellow-brown, 
or hypopigmented. They are slightly infiltrated, with little epidermal change. They 
are located on the face, particularly on the eyelids, around the orbits and the nasola-
bial folds, and on the scalp, occipital area of the neck, trunk, buttocks, and extremi-
ties (Figure 1). Lesions are commonly disseminated, and mucous membranes may 
even be involved [7, 9–11]. Diascopy shows the typical apple-jelly color characteris-
tic of granulomatous skin lesions. These lesions are sometimes transient and appear 
to herald the onset of the disease [11]. Patients with papular lesions had a mean age 
of 47 years (9–83 years), and the usual duration of disease to heal is less than 2 years 
[12]. Acute organ involvement, such as sudden lymphadenopathy, acute arthritis, 
and acute uveitis abnormal chest radiographs, has been associated with this type of 

Figure 1. 
Papular sarcoid.
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eruption [9]. The intrathoracic involvement occurs in the early stage of the disease, 
bilateral hilar lymphadenopathy with or without parenchymal infiltration (up to 
stage II) (60%), and lymphadenopathy in 50% of the patients [13].

3.1.1.1.2 Nodular and plaque sarcoid

It more commonly develops on the back, buttocks, face, and extensor surfaces 
of the extremities [7]. It is as common as maculopapular sarcoid [10]. It is usually 
present as multiple round or oval, infiltrated reddish-brown plaques [7, 10], larger 
than 10 mm in diameter, more indurated, thicker, and persistent than papular 
sarcoid (Figure 2). Sometimes it is mammillated and can be associated with nodu-
lar dermal lesions [14]. More than 90% of cases are chronic with disease activity 
persisting after 2 years [12].

3.1.1.1.3 Lupus pernio

It is the characteristic cutaneous manifestation of sarcoidosis [15]. Lupus pernio 
refers primarily to diffuse, violaceous to telangiectatic plaque lesions of the nose, 
cheeks, ears, and fingers [16–19] (Figure 3). It tends to appear in older people, 
especially the black women affected more frequently [20, 21]. The lesions enlarge 
and become confluent to form progressively disfiguring nodular plaques on the nose 
and adjacent cheeks [21]. The lesions can involve the upper respiratory tract and 
cause nasal ulceration, obstruction, and perforation of the nasal septum [15, 22, 
23]. Some cases have developed plaques on the arms, thighs, and buttocks [21, 24] 
and sausage-shaped expansion of the phalanges [16, 25]. This form of sarcoidosis 
can be recalcitrant to systemic corticosteroids and other immune-suppressants and 
may be an indicator of current or impending organ involvement [24]. Also it usually 
follows an extremely chronic course—2–25 years in published series [11, 13].

3.1.1.1.4 Scar sarcoid

Scar sarcoid presents as erythematous, cutaneous, or subcutaneous swelling 
in the area of an old scar or beside a scar and the development of papules and 
nodules within the original scars [26]. Scar sarcoidosis can occur on skin sites 
damaged by a range of factors, including mechanical injuries, venipuncture, 

Figure 2. 
Plaque sarcoid.
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intramuscular injections, inoculations, tattoos, and infections such as herpes zoster 
[27] (Figure 4). Foreign material within the scar, deposited by external factors 
including those stated above, is a possible cause of epithelioid granuloma [28]. The 
specific skin lesions that occur and the resulting sarcoidosis may be associated with 
the severity and duration of the disease, with scar sarcoidosis often being accom-
panied by systemic involvement [29]. Alterations, such as further damage or stress 
to the existing scars, often prompt worsening of sarcoidosis [30]. Scar sarcoidosis 
can appear at the onset of disease and must be looked for whenever a diagnosis of 
sarcoid is considered [8]. However, more commonly it is associated with longstand-
ing pulmonary and mediastinal involvement, uveitis, peripheral lymphadenopathy, 
bony cyst, and parotid infiltration [9, 11].

3.1.1.1.5 Subcutaneous sarcoid (Darier-Roussy sarcoid)

Peak incidence of subcutaneous sarcoid is the fourth decade of life; females are 
more affected than male; these are asymptomatic to slightly tender subcutaneous 
lesions typically involving the upper extremities. Majority lessons are erythematous 
(57%), followed by skin colored (30%), hypopigmented, or violaceous [7, 10] 
(Figure 5). Lesions are usually multiple, clustered, and bilaterally asymmetrical 
[32]. There are autoimmune disease associations in a subset of patients. There is 
strong association with a systemic disease component at the outset of disease, 
notably bilateral hilar adenopathy; noninfectious panicular sarcoidal or epithelioid 
granulomas with minimal lymphocytic inflammation; and a favorable response to 
oral corticosteroid therapy [31].

3.1.1.1.6 Less common form of cutaneous sarcoidosis

A wide variety of different cutaneous manifestations have been reported, and 
the clinical pictures are highly heterogeneous.

Annular sarcoid. Annular lesions are well-recognized forms of cutaneous 
sarcoidosis, amounting to around 8% of all skin lesions according to a recent study 

Figure 3. 
Lupus pernio.
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A wide variety of different cutaneous manifestations have been reported, and 
the clinical pictures are highly heterogeneous.

Annular sarcoid. Annular lesions are well-recognized forms of cutaneous 
sarcoidosis, amounting to around 8% of all skin lesions according to a recent study 

Figure 3. 
Lupus pernio.
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from India [32]. Papular lesions may coalesce or be arranged in annular patterns, 
usually with a red-brown hue. Lesions are indurated, have central clearing with 
hypopigmentation, and atrophy and scarring may occur (Figure 6). Usually, the 
photo-exposed areas that are affected have a predilection for the face, forehead, and 
neck. Alopecia may occur in the center of the lesions [32, 33].

Angiolupoid sarcoidosis. Angiolupoid sarcoidosis is an infrequent variant of 
the disease, affecting 8% of patients with cutaneous sarcoidosis [32]. It manifests 
clinically as single plaques with central hypopigmentation, which eventually acquire 
annular shape with prominent telangiectasias, preferentially located on the face, ears, 
or scalp [32] (Figure 7). It is usually present in women [34]. The cutaneous manifes-
tation may be the first sign of a systemic sarcoidosis with the lung (stage 2) and gland 
involvement that are refractory to several conventional drug therapies [34].

Hypopigmented sarcoid. Dermal nodules with surrounding hypopigmentation 
and macular hypopigmented areas occur predominantly on the limbs. They may be 
tender but have no associated anesthesia [35].

In the nodules, the pigment is retained in the center where the color is dark red-
brown. The lesions are ill-defined, and perifollicular pigment is usually retained at the 
periphery. Nodules are unattached to underlying structures and tender when pressed 
or squeezed [35]. Sarcoid granuloma present in all nodules but in half of macules [36].

Morphea-like lesions. Clinical features are indistinguishable from those of true 
morphea, and the cutaneous lesions may precede or arise years after the extracu-
taneous sarcoidosis [37]. Lesions are coalescing hyperpigmented atrophic plaques, 
may be indurated, usually in limbs, mainly lower limbs [38] (Figure 8).

Figure 4. 
Scar sarcoid.
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Figure 5. 
Subcutaneous sarcoidosis.

Figure 6. 
Annular sarcoid.
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Psoriasiform sarcoidosis. It is a rare morphologic manifestation of sarcoidosis. 
The appearance of its lesion are psoriasiform and infiltrated (Figure 9); some were 
annular, and others followed the natural lines of cleavage of the skin [39]. This type 
of sarcoidosis is usually peculiar to the dark skin [40].

Lichenoid sarcoidosis. About 1–2% of all cases of skin sarcoidosis are in this 
variety. It is characterized by abundant pinhead-sized yellowish lesions closely 
grouped in round or oval clusters, slightly scaling, mimicking lichen planus [41]. 
Lesions can occasionally show superficial scaling (Figure 10a, b). Sites commonly 
involved include trunk, limbs, and face [42]. It appears symmetrically and in crops 
and is associated with the eye and joint complications [41, 43]. The dermoscopy 
findings usually reveal circular or oval yellowish brown lesions with the absence of 
Wickham’s striae. This feature is not specific for sarcoidosis, but such homogeneous 
appearance of lesions indicates a granulomatous skin disease [44].

Ulcerative sarcoidosis. Ulcerative sarcoidosis usually develops from the papulo-
nodular sarcoid lesions by ulceration, but some arose de novo. Ulcers also developed 
in psoriasiform, atrophie, lymphedematous, erythrodermic, verrucous, suppura-
tive, and elephantine lesions [45]. Lesions usually occur in the lower limb, and the 
upper limb may also be affected; sometimes lesions are generalized [45, 46]. Ulcers 
tended to heal with scarring [46] (Figure 11). Women are affected three times more 
than men, and blacks are affected slightly more than whites. Ulcer is a presenting 
feature in nearly 30% of patients, half of them having an initial lesion of other 
types [45], and cutaneous lesions are usually the presenting sign of sarcoidosis [45].

Figure 7. 
Angiolupoid sarcoid.

75

Clinical Manifestations of Sarcoidosis and Granulomatous Disorders
DOI: http://dx.doi.org/10.5772/intechopen.92236

Figure 8. 
Morpheaform sarcoidosis.

Figure 9. 
Psoriasisform sarcoidosis.
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Verrucous sarcoidosis. All reported patients of verrucous sarcoidosis have been 
of African descent with a longstanding systemic disease. Usually, systemic sarcoid-
osis of other internal organs is present [47]. Lesions may be multiple exophytic, 
extensively verrucous yellowish-to-whitish lesions with a reddish-brown circinate 
border, size ranging from 1.0 to 2.0 cm in diameter [48].

3.1.1.2 Nonspecific lesions of sarcoid

Erythema nodosum, the most common nonspecific lesion, develops in 20–25% 
of sarcoidosis cases [6, 49]. Frequently, it is the initial manifestation of disease. It is 
the marker of acute and benign sarcoidosis and tends to affect younger people than 
infiltrative cutaneous lesions [12]. Sarcoidosis is the second most common cause of 
erythema nodosum [50]. If sarcoid is associated with EN, it usually runs a benign 
and self-limited course [51]. Women are affected three to six times more frequently 
than men [52]. EN can occur in all age groups, but it is typically seen between the 
second and fourth decades of life. The higher prevalence of erythema nodosum 
among young people is considered to be due to the higher incidence of sarcoidosis 
in this age group [11]. EN is characterized by sudden onset of symmetric, tender, 
erythematous, warm nodules and raised plaques, usually located on the shins, 
ankles, and knees (Figure 12). Nodules are from 1 to 5 cm or more in diameter and 

Figure 10. 
(a and b) Lichenoid sarcoidosis.

Figure 11. 
Ulcerative sarcoidosis.
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distributed bilaterally. Nodules may become confluent, resulting in erythematous 
plaques. In rare instances, more extensive lesions may appear, involving the thighs, 
extensor aspects of the arms, the neck, and even the face. Initially the nodules are 
bright red in color; within a few days, they become flat, with a livid red or purplish 
color and finally a yellow or greenish appearance, often taking on the look of a deep 
bruise (erythema contusiformis). This contusiformis color evolution is quite char-
acteristic of erythema nodosum and allows a specific diagnosis in late-stage lesions 
[53]. Ulceration is never seen in erythema nodosum, and the nodules heal without 
atrophy or scarring [54]. Usually, acute bouts of erythema nodosum are associated 
with a fever of 38–39°C, fatigue, malaise, arthralgia, headache, abdominal pain, 
vomiting, cough, or diarrhea. Episcleral lesions and phlyctenular conjunctivitis may 
also accompany the cutaneous lesions. Less frequent clinical manifestations associ-
ated with erythema nodosum are lymphadenopathy, hepatomegaly, splenomegaly, 
and pleuritis [55]. Eruption generally lasts from 3 to 6 weeks, but persistence 
beyond this time is not unusual. Recurrences are not uncommon. Erythema nodo-
sum in children has a much shorter duration than in adults, arthralgias are seen in a 
minority of the patients, and fever is an accompanying manifestation in fewer than 
half of the cases [56].

Another nonspecific lesion of sarcoid is Lofgren’s syndrome, an acute form of 
sarcoidosis characterized by erythema nodosum, bilateral hilar lymphadenopathy 
(BHL), and symmetric polyarthritis [57]. Arthritis in sarcoidosis is usually sym-
metrical; the ankles are involved in more than 90% of the cases; the knees, small 
joints of the hands or feet, wrists, and elbows are involved in 15–40% [58–60]. Local 
pain, soft-tissue swelling, periarticular tenderness, edema, and joint effusion may 
be present [61]. In 1953, Lofgren characterized 212 adult patients of bilateral hilar 
lymphadenopathy who were practically regarded as having sarcoidosis based on the 
absence of tuberculosis. Lofgren demonstrated that EN was present at the onset of 

Figure 12. 
Erythema nodosum.
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the disease in 113 cases in which articular symptoms were common (101 cases, 89%). 
There was either pain only in the joints (20%) or pain accompanied by swelling 
(69%) [62]. Lofgren’s syndrome was regarded as a self-limiting disease that is gener-
ally resolved within the first year, with the mean duration ranging from 3 weeks to 
3.7 months [57, 60]. However, 8% of patients had active symptoms 2 years after the 
onset; 6% had episodes of recurrent sarcoidosis 2.20 years after the diagnosis [62].

3.1.2 Granulomatous rosacea

Granulomatous rosacea is a distinct variant of rosacea. Lewandowsky described 
the “rosacea-like tuberculid” as having a clinical appearance similar to that of 
a papular form of rosacea; however, it appeared as yellow-brown “apple-jelly” 
nodules on diascopy and as tuberculoid granulomas on histologic examination [63]. 
Later it was noted that granulomas can be seen in typical rosacea [64]. Thus rosacea 
may be manifested by a clinical and a histologic spectrum that includes granuloma 
formation in some patients [65]. Lesions are persistent, firm, and non-tender; red 
to brown papule or nodule arises primarily on otherwise normal appearing skin 
around the mouth and eyes and on the cheeks [66] (Figure 13). Granulomatous 
rosacea often does not present facial erythema, is not limited to facial convexities, 
often has periocular lesions, and shows an asymmetrical distribution [67]. Some 
studies have demonstrated that patients with this variant present clinically with 
monomorphic yellow-brown and red papules or nodules situated predominantly 
over the cheeks and periorificial areas [68, 69]. Although clinical correlation is 
important, the diagnosis of GR is dependent upon the histopathologic finding of a 
granulomatous infiltrate [70, 71].

3.1.3 Cutaneous Crohn’s disease

Skin manifestations of Crohn’s disease (CD) have been classified into three 
principal classes: granulomatous or CD specific, reactive, and secondary to 
nutritional deficiency [72]. CD-specific lesions account for the majority of lesions 

Figure 13. 
Granulomatous rosacea.
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observed. The best recognized are perianal and peristomal fissures and fistulae 
and oral disease [73]. Skin lesions commonly complicate CD with reported 
prevalence rates as high as 44% [74–76]. The characteristic lesions of metastatic 
Crohn’s diseases are erythematous plaques and nodules and cutaneous ulceration. 
Secondary features like scale or crust may present [73] (Figure 14). Lesions involv-
ing intertriginous and genital skin usually ulcerate, owing to friction [77]. Lesions 
may be solitary or multiple, usually asymptomatic, but may be tender on palpation 
[77]. The oral manifestation of CD in the buccal mucosa is cobblestoning, while the 
gingival and alveolar mucosae often have tiny nodules. Linear ulcers are more com-
mon in sulci. The lips may become swollen, hardened, or ulcerated, especially at 
the angles of the mouth [78]. Genital lesions are the most common presentation of 
MCD in children; 85% of the cases present with swelling and/or induration of the 
genitals with or without erythema. In adults, the most frequent lesions are nodules 
and plaques, with or without ulceration on the arms and legs, followed by ulcers on 
the genitals [77].

3.1.4 Orofacial granulomatosis

The term orofacial granulomatosis (OFG) includes a group of disorders showing 
chronic, noncaseating granulomatous lesions involving the perioral tissue of the 
face and oral mucosa [79]. Possible systemic diseases, such as tuberculosis, sarcoid-
osis, and other diseases with the same clinical findings are to be excluded before to 
diagnose orofacial granuloma [80]. Clinically, OFG generally presents as swelling 
of upper and/lower lip, even the whole orofacial region including the chin, cheeks, 
periorbital and zygomatic tissues, eyelids, and forehead, unilaterally or bilaterally, 
either alone or in combination, though classic presentation is that of a non-tender 
recurrent labial swelling that may eventually become persistent [79] (Figure 15). 
Furthermore, manifestations include angular cheilitis, mucosal ulcerations, verti-
cal fissures of the lips, mucosal tags, and lingua plicata [81]. However, the clinical 

Figure 14. 
Metastatic Crohn’s disease.
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presentation can be highly variable, making the diagnosis difficult to establish, i.e., 
intraoral involvement may take the form of hypertrophy, erythema, or nonspecific 
erosions involving the gingiva, oral mucosa, or tongue [80–82]. Clinicopathological 
correlation is required for final diagnosis.

3.2 Palisading granulomas

3.2.1 Granuloma annulare

It is characterized by ringed erythematous plaques with granulomatous inflam-
mation seen histologically. There are four clinical variants of GA-localized, general-
ized, or disseminated, subcutaneous, and perforating [83].

The localized, commonest variety, nearly three-fourths of all GA cases, is in 
this group. Lesions are usually present as skin-colored or erythematous papules, 
without epidermal change, that are often arranged in arciform or annular patterns, 
usually less than 5 cm in diameter, and enlarge centrifugally [84–86] (Figure 16). 
Subcutaneous and superficial papular lesions may coexist in some patients, 
particularly in children [84]. The number of lesions may be single or multiple, 
in equal distribution. The commonest site of involvement is the hands and arms 
(63%), lower extremity in 20%, trunk alone in 5%, and all extremities affected 
in 7% of patients. Both sexes are equally affected [84]. Lesions are temporary in 
70% of cases. In 51%, clearing happens within 2 years. The age of the patients did 
not affect the prognosis to any great extent, and usually three-fourths of patients 
recover [84].

In generalized (disseminated) granuloma annulare, innumerable number of 
lesions, arranged in symmetrical distribution, presents in any part of the body, 
but the face and also the palm and sole are usually spared. There may be mac-
ules, papules, or nodules [84], arranged in an annular fashion [86]; colors range 
from skin-tone to red, yellow, or tan. There is controversy about generalized and 
disseminated GA. In original description, granuloma annulare was defined as 

Figure 15. 
Orofacial Granulomatosis.
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generalized involvement of at least the trunk and the upper or lower extremities [86] 
(Figure 17a, b). It is asymptotic and usually persists for 3–4 years but may persist up 
to 10 years and recur [84]. The age of onset is bimodal in distribution, with 80% of 
patients presenting in the fourth to seventh decades and the remainder presenting 
before the age of 10 [84]. Female to male ratio is slightly higher [86].

Subcutaneous granuloma annulare, also known as pseudorheumatoid nodule, 
is a self-limiting disorder usually found between the ages of 3 and 6 years, and the 
sex ratio is 1:1 [84, 87, 88]. They are small, pinkish, asymptomatic, hard-elastic, 
nodular, isolated lesions, or associated with local annular granuloma. The overly-
ing skin is healthy. Sites include the pretibial region, elbow, forearm, forehead, 
scalp, and dorsal surfaces of the hands and feet [84] (Figure 18). Lesions situated 
on the head adhere to the periosteum and are fixed with respect to the underly-
ing layers, whereas those on the extremities adhere to the fascia and are therefore 
mobile [84, 89].

Figure 16. 
Granuloma annulare.

Figure 17. 
(a and b) Generalized granuloma annulare.
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3.2.2 Annular elastolytic giant cell granuloma

It is usually a disease of middle-aged, Caucasian women [90]. Onset is sudden 
but progressive, and varying in duration from 1 month to 10 years [91]. Clinically, 
AEGCG presents as multiple, large, annular plaques with a raised, erythematous 
border and central atrophy. The lesions are mostly located on sun-exposed areas 
such as the face and neck, but they are also seen on nonexposed skin although rare 
reports of a papular variant of AEGCG exist [92, 93]. It is currently unclear whether 
they simply represent a variant of granuloma annulare occurring on sun-damaged 
skin or distinct disease. There are two patterns. One is a single, asymptomatic, atro-
phic-appearing, yellow thin plaque on forehead, and the other is multiple, upper 
extremity, and trunk lesions occurring mainly on sun-exposed areas predominantly 
in women (Figure 19). A papular and arciform variant is also described [90, 91]. 
The histopathologic features are best demonstrated by a biopsy of the elevated edge 
of the plaque [94]. The lesions may persist for months to years resolving with either 
mottled pigmentation or normal-appearing skin [95]. Association with temporal 
arteritis is reported [96]. There have been reported cases of AEGCG associated with 
diabetes, sarcoidosis, and hematological malignancies [97, 98]. Patient of AEGCG 
may associate with Barrett’s esophagus. The patient had hepatic nodules that 
showed nonspecific granulomas with elastolysis, similar to the skin lesions [99].

Figure 18. 
Subcutaneous granuloma annulare.
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3.2.3 Necrobiosis lipoidica

Necrobiosis lipoidica developed in the fourth decade of life and, in type 1 dia-
betes mellitus, in the third decade [100, 101]. Females are more affected than male 
(3:1). It is rare in childhood. NL is usually present on bilateral lower extremities, 
typically pretibial skin, but face, scalp, trunk, groin, and upper extremities can also 
be affected.

It forms as well-circumscribed papules and nodules with active erythematous 
borders that slowly coalesce into plaques. The plaques appear violaceous and con-
tain a central area that initially appears red-brown but later progresses to a yellow-
brown discoloration with atrophic, waxy appearance with prominent telangiectatic 
vessels [102]. But this classical presentation may not present in Indian patients 
where common presentation is erythematous plaque [103] (Figure 20). Lesions are 
1–3 in number [102]. They are usually asymptomatic but may be painful or hypoes-
thetic or anesthetic [104]. NL lesions can also exhibit the Koebner phenomenon. Up 
to one-thirds of the patients with NL may develop ulcerations secondary to minor 
trauma [100]. Occasional reports of squamous cell carcinoma arising in areas of 
long-term lesions have also been reported [105].

3.2.4 Rheumatoid nodule

Rheumatoid nodules are commonly found in patients with rheumatoid arthritis as 
later manifestation of active arthritic disease [106]. It occurs as subcutaneous nodules; 

Figure 19. 
Annular elastolytic giant cell granuloma.
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Figure 19. 
Annular elastolytic giant cell granuloma.
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the most common extra-articular feature of RA [107, 108] is present in about 25–42% 
[107, 108] of RA patients, although similar nodules have been observed in nonrheu-
matoid conditions, such as granuloma annulare and necrobiosis lipoidica [109]. 
Nodules are skin colored, can be solitary or multiple, and range from <5 mm to many 
centimeters in diameter [106] (Figure 21). They lie deeply subcutaneously and can 
adhere to underlying periosteum, tendons, or bursae, although others may be epider-
mal and freely movable [110]. Most are firm and painless and often go unnoticed by 
the average patient, but those found on the plantar surfaces of the feet or palms may 
feel uncomfortable [110].

3.2.5 Reactive granulomatous disorders

Reactive granulomatous disorders are reactive granulomatous processes, which 
present with a cutaneous granulomatous eruptions in response to medications, 
autoimmune disease, arthritides, and internal malignancies. There is a wide spec-
trum of clinical morphologic patterns and a broad array of histologic subtypes 
that may occur. The common RGDs are palisaded neutrophilic and granulomatous 
dermatitis (PNGD), interstitial granulomatous dermatitis (IGD), and interstitial 
granulomatous drug reaction (IGDR) [111].

The classic clinical presentation of PNGD is that of flesh-colored to erythema-
tous papules, which may be umbilicated or crusted, appearing symmetrically on the 
extremities particularly around the elbows [112–114] (Figure 22). Palisaded neutro-
philic and granulomatous dermatitis is seen in association with a number of systemic 
diseases. The diseases most commonly reported with PNGD include connective tis-
sue diseases—particularly systemic lupus erythematosus—as well as inflammatory 
arthritis, hematologic disorders, and rarely infections or medications [111]. Patients 

Figure 20. 
Necrobiosis lipoidica.
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of all ages may develop PNGD, although reports in childhood are rare [114]. Women 
are affected more frequently (approximately 3:1 ratio), likely owing to the systemic 
diseases associated with PNGD [114].

In interstitial granulomatous dermatitis (IGD), the initial description was linear 
subcutaneous cords or bands on the proximal trunk [115], and also erythematous 
to violaceous patches or plaques symmetrically on the upper trunk and proximal 
limbs are a frequent manifestation [116]. IGD is generally seen in the setting of an 
underlying systemic disease, similar to PNGD [111].

There is contradiction whether interstitial granulomatous drug reaction (IGDR) 
is another entity or subtype of interstitial granulomatous dermatitis [111]. The 
classic description of IGDR is erythematous to violaceous plaques, often annular, 
concentrated on the inner arms, proximal medial thighs, proximal trunk, and 
intertriginous sites, with distinctive histologic features [117].

3.3 Xanthomatous granulomas

3.3.1 Adult-onset xanthogranuloma

Xanthogranuloma (XG) is the most common non-Langerhans cell histiocytosis, 
which usually occurs in the early part of life [118]. It is rare in adults, usually occur-
ring in the third and fourth decades of life [119].

Figure 21. 
Rheumatoid nodule.
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Lesions of XG are usually orange or erythematous-brown papule nodule [120], 
varying the tonality with the age of the lesions [118]. XGA usually occurs as a 
single lesion in 2/3 of cases located on the face but may be seen in the trunk or 
limbs [119, 121].

There are three recognized main clinical forms of adult onset xanthogranuloma: 
a small nodular/papular (2–5 mm); large nodular (5–20 mm); and giant xantho-
granuloma (more than 20 mm [122]). Multiple adult onset xanthogranuloma is 
defined when there are more than five XG lesions. It appears to be more common 
among men [121].

3.3.2 Adult onset asthma with periorbital xanthogranuloma (adult onset APXG)

Adult onset asthma with periorbital granuloma (AAPOX) syndrome was first 
described in 1993 by Jakobiec et al. and is considered to be a periorbital disease with 
a specific granulomatous inflammation [123, 124].

Skin surrounding the orbit is yellow-orange in color, with swelling of mainly 
upper and also lower eyelid with compromised eyelid movement. There is associ-
ated allergic sinusitis and adult onset asthma [125].

3.3.3 Necrobiotic xanthogranuloma

It is a chronic, progressive granulomatous disorder with cutaneous and extra-
cutaneous involvement. The mean age is 61.6 years [126]. The mean (SD) age at 
presentation was 61.6 (14.2) years; females are more commonly affected (62.6%) 
than male. Most patients are white (87%) [126]. More than one site is usually 
involved [127].

Figure 22. 
Palisaded neutrophilic and granulomatous dermatitis.
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It usually manifests as yellowish or yellow-orange, red or brown papules, 
plaques, and nodules [126]. The commonest site of involvement is the perior-
bital area [128]. Trunk [127] and also the extremities [126] are the second most 
 common site.

Dermatologic symptoms may present up to 60% of patients such as itching, 
burning, tenderness, and pain. Nearly half of patients may ulcerate, the most com-
mon secondary feature [126, 127].

3.3.4 Multicentric reticulohistiocytosis

It is a rare histiocytic proliferative disease in which joints, skin, mucous mem-
branes, and internal organs are affected [129]. Onset is usually insidious; cutaneous 
manifestations usually follow the articular signs and symptoms [130].

The peak occurrence is seen in middle age with the average age of 40–50 years at 
presentation, but MRH can present at any age [131–133].

The classic skin lesions are firm brown or yellow papule and plaque. Extensor 
surfaces are predominantly affected, particularly on the hands and forearm, and 
also the face, scalp, hands, and ears are often affected, but involvement of lower 
trunk and legs is rare. Coral bead-like lesions may occur around the nail folds which 
may lead to nail dystrophy. The size varies from a few millimeters to centimeters 
[134]. Lesions in proximity to joints may be largely nodular. Lesions may ulcerate. 
The vermicular erythematous lesions around the nostrils are thought to be a charac-
teristic of MRH [135]. Mucosal lesions present from 30 to 50% patients [131, 133], 
oral and nasal mucosa are the frequently involved sites, but lesions may be distrib-
uted along the lips, buccal mucosa, tongue, and gingival and nasal septum. Usually 
lesions are asymptomatic; around 25% patients complain of pruritus.

3.3.5 Rosai-Dorfman syndrome

The hallmark of Rosai-Dorfman disease is massive cervical lymphadenopathy. 
Other lymph node groups like axillary, inguinal, and mediastinal nodes may also be 
affected. In about 10% of patients, the cutaneous manifestations present, which are 
asymptomatic xanthoma-like, yellowish, or reddish-brown papules, nodules, and 
plaques which may ulcerate [136]. Involvement of extra-nodal sites like the nasal 
cavity, paranasal sinuses, eyelids, orbit, skeletal system, salivary glands, and central 
nervous system has been reported [137, 138]. Fever, elevated ESR, neutrophilia, and 
polyclonal gammopathy are other common associations.

3.3.6 Xanthoma disseminatum

It occurs in children and adults and characterized by disseminated xantho-
matous lesions. XD usually presents as erythematous, yellow brown papule and 
nodules, symmetrical in distribution. Lesions become confluent, sometimes form a 
xanthomatous plaque, and may become verrucous [139].

It usually starts before the age of 25 years in about 60% of patients. It is more 
common in males. It may occur anywhere on the body including the scalp, face, 
trunk, and extremities [140].

XD typically involves the skin, particularly the flexor folds, face, and trunk. It 
may also manifest in the central nervous system [141].

Mucous membrane involvement develops in 40–60% of patients, most com-
monly affecting the oropharynx, larynx, or cornea and conjunctiva [142].

There are three clinical patterns of xanthoma disseminatum: (i) a common 
persistent form in which lesions may never resolve; (ii) a rare, self-healing form 
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with spontaneous resolution; and (iii) a very rare, progressive form with organ 
dysfunction and central nervous system involvement [143].

3.4 Other granulomatous disorders

3.4.1 Granulomatous vasculitis

Granulomatous vasculitis is a spectrum of diseases. Lung involvement is very 
much common in GV. Small vessel vasculitis with granulomatosis is seen in granulo-
matosis with polyangiitis (Wegener granulomatosis) and eosinophilic granuloma-
tosis with polyangiitis (Churg-Strauss syndrome), and large-vessel vasculitis with 
granulomatosis is seen in temporal arteritis: Takayasu arteritis.

In Wegener granulomatosis, the incidence of skin disease is 45% [144]. The lesions 
can take several forms including papules, vesicles, palpable purpura, ulcers, and 
subcutaneous nodules [145]. Palpable purpura may be the most frequent (47%) skin 
finding [146]. The skin disease rarely dominates the clinical picture and is usually a 
minor part of the multisystem involvement, generally responds promptly to therapy, 
and parallels disease activity in other organ systems [147]. Other organs include the 
lungs, kidney, heart, joint, eye, and nervous system involvement [148]. Cutaneous 
findings are variable and nonspecific and usually affect the lower extremities [146].

Eosinophilic granulomatosis with polyangiitis was previously named as Churg-
Strauss syndrome. In one-third to two-thirds of patients, skin involvement is a 
dominant feature and presents in the form of nodules. Urticaria and ulceration are 
less common. Neurologic involvement is seen in 60–70% patients and is commonly 
in the form of multiple mononeuropathies or symmetric polyneuropathy [149].

3.4.2 Lymphomatoid granulomatosis

Lymphomatoid granulomatosis (LYG) is a progressive lymphoproliferative 
disease by Epstein-Barr virus (EBV), in which the abnormal cells directly accumulate 
within affected tissues, usually in the form of infiltrative nodular lesions and with 
T-cell invasion and destruction of blood vessels [150]. Its incidence is low, clinical 
features are overlapping, pulmonary disorders are more common, and all contribute 
to frequent delays in diagnosis [150]. The lung is virtually always involved in bilateral 
fashion [151]. The skin is the extrapulmonary organ most commonly involved in LYG, 
occurring in 40–50% of patients [151]. Skin manifestations of LYG are quite heteroge-
neous. They typically appear as scattered subcutaneous or dermal nodules that vary in 
size, seen predominantly on the extremities. Erythematous or purplish maculopapu-
lar eruptions are the most common skin lesions observed, but some patients will have 
indurated plaques. Varying degrees of ulceration accompany the skin lesions and may 
become necrotic when the disease is not well controlled (Figure 23). In up to 10% of 
patients, the skin lesions will antedate the lung lesions, and, in these cases, dermal 
biopsy may lead to the diagnosis [150]. Skin lesion may develop after lung involve-
ment, but majority of skin lesions develop at the time of lung involvement [151].

3.4.3 Foreign body reactions

The foreign body granuloma is a response of biological tissue to any foreign mate-
rial in the tissue [152]. Foreign body granulomas may be due to reactions of endog-
enous products like keratin, hair, fat, urate crystals, mineral, and/or oil products; 
plant and animal products; and synthetic agents [153]. Depending on the individual 
host response and type of foreign materials, clinical findings can be variable. Sites 
depend on the area involved by endo- or exogenous material. The lesions may be 
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asymptomatic or tender, pink, red, red-brown or skin-colored, and firm papules, nod-
ules, or plaques, which may or may not ulcerate or drain (Figure 24). Other presenta-
tions include sinus tracts and abscesses [153]. The foreign material may migrate, as in 
silicone, leading to granulomas at sites distant from the area of implantation [154].

Figure 23. 
Lymphomatoid granulomatosis.

Figure 24. 
Foreign body granuloma.
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3.4.4 Granulomatous drug reactions

Granulomatous drug reactions include four major types: interstitial granuloma-
tous drug reaction, drug-induced accelerated rheumatoid nodulosis, drug-induced 
granuloma annulare, and drug-induced sarcoidosis [155].

The most common cutaneous features of interstitial granulomatous drug 
reaction are symptomatic erythematous plaques and papules with a predilection 
for the flexures (intertriginous areas, medial thighs, and inner aspects of the arms) 
[117]. Trunks also may be involved [117]. Sharply demarcated symmetrical annular 
erythematous lesions [155] are also described. Lesions may be generalized [117]. 
Interstitial granulomatous drug reaction completely regresses with drug cessation 
[155]. Other drug-induced granulomatous disorders are drug-induced accelerated 
rheumatoid nodulosis, with development of tender subcutaneous lesions during 
treatment with methotrexate, and drug-induced granuloma annulare (GA), mainly 
generalized, developed with paroxetine and drug-induced sarcoidosis [156]. Drug-
induced lesions are similar to the original lesions.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 6

Granulomatous Interstitial 
Nephritis in Children Resulting 
from Wegener’s Granulomatosis, 
Crohn’s Disease, or Sarcoidosis
Galina Makovetskaya, Lilia Mazur and Elena Balashova

Abstract

Granulomatous interstitial nephritis (GIN) is a rare type of kidney disease, the 
precise etiology of which is obscure, but is most commonly seen following drug 
therapy and infection. The main infections seen in the onset of this pathology, 
especially in immunocompromised patients, include mycobacteria and fungi. 
Granulomatous interstitial nephritis can be a manifestation of systemic diseases, 
such as Wegener’s granulomatosis, Crohn’s disease, or sarcoidosis. We present our 
experience with GIN diagnosis and management.

Keywords: granulomatous interstitial nephritis, chronic kidney disease, children, 
toxocariasis, chronic granulomatous disease

1. Introduction

Granulomatous inflammation is a chronic inflammatory reaction, the main 
feature of which is the cellular transformation of a monocyte into a macrophage—a 
multinucleate giant epithelioid cell. The most common cause of this transformation 
is incomplete phagocytosis.

Difficulties in the clinical diagnosis of granulomatous interstitial nephritis 
(GIN) relate to the lack of a reliable noninvasive diagnostic method. Granulomatous 
interstitial nephritis is a rare type of kidney disease with a frequency of no more 
than 1%, according to the data at hand [1]. The precise cause of GIN is not known; 
due to the rarity of the disease, researchers rely primarily on a series of cases, rather 
than on the results of multicenter studies. In addition, the etiological structure 
of GIN can vary in different countries: in more developed countries, GIN is more 
probably related to drugs and sarcoidosis, whereas in less developed regions, it is 
likely to be associated with infections [2]. However, the most common causes are 
drug therapy and infection, and drugs (NSAIDs, antimicrobials, anticonvulsants, 
diuretics, and allopurinol) [3–5] account for 9–45% [6, 7] up to 55–70% [1], accord-
ing to different studies.

The main infectious factors in the onset of this pathology, especially in immu-
nocompromised patients, include mycobacteria [7] and fungi [1, 7]. GIN can be 
associated with HIV infection [8] and the influenza A (H1N1) virus [9]. Patients 
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with GIN of infectious etiology were stated to have acute kidney damage at onset 
[6]. In some cases, the etiology of GIN cannot be pinpointed; thus, the disease is 
considered to be idiopathic [3, 10]. GIN resulting in nephrosclerosis and chronic 
pathology of the digestive organs, and atopic dermatitis associated with carriage of 
Toxocara, has been reported.

We had a patient born with a body weight of 2.0 kg after an uneventful first 
pregnancy whose infantile period was unremarkable. When the girl was 1.5 years 
old, she suffered a common form of atopic dermatitis with periodic exacerbations 
(treated with topical steroids during exacerbations). At the age of 3 years, she was 
seen by a gastroenterologist for chronic esophagitis and chronic duodenitis. ELISA 
revealed contamination with Toxocara and Giardia lamblia; therapy with albenda-
zole was administrated on an outpatient basis. However, the carriage of Toxocara 
continued. A repeated course of treatment was conducted in adolescence, but the 
antibody titer remained. Further courses of therapy were canceled, and Toxocara 
IgG antibody carriage was diagnosed. When the patient was 15, follow-up examina-
tion at the gastroenterology department revealed hydronephrosis of the nonfunc-
tioning right kidney. Previously, there were no complaints or clinical manifestations 
indicating the damage to the urinary organs; urinalysis was unremarkable; blood 
pressure was normal.

In the course of further examination, urography showed a nonfunc-
tioning right kidney; the excretory function of the left kidney was main-
tained. Cystography did not reveal any reflux. The patient underwent right 
nephrectomy.

Findings of the histology exam revealed a kidney with enlarged pelvis cups and 
the presence of cavities filled with fluid in the medulla and partly in the corti-
cal layer. The capsule of the kidney was thickened by sclerosis. Renal glomeruli 
demonstrated fibrosis of the capsule with thickening, focal sclerosis of individual 
glomeruli, and singular glomerular cysts. Multiple, large-sized granulomas with 
necrosis in the center, surrounded by epithelioid cells and lymphocytes, including 
Pirogov-Langhans giant cells and eosinophils, were found mainly in the cortical 
layer (Figures 1–4).

Smaller granulomas showed fibrosis without central necrosis. Hyaline-droplet 
dystrophy was noted in the convoluted tubules. Sclerosis was detected in the vessels, 
diffuse lymphocellular infiltration and foci of fibrosis were observed in the stroma.

Figure 1. 
Medium-sized granuloma and peripheral lymphocytic infiltration. Renal glomeruli with edema of the 
mesangium are seen in the upper part.
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Figure 2. 
A giant multinucleated cell in the center. To the left and to the right, there are renal glomeruli with edema, 
tubules with dystrophic changes, and the stroma replete with lymphoid infiltration.

Figure 3. 
The giant granuloma; two glomeruli with marked mesangial edema are on top. Renal tissue with pronounced 
lymphoid infiltration.

Figure 4. 
Granuloma with surrounding infiltration. A granuloma with a necrotic focus in the center. On the periphery, 
there is a proliferation of connective tissue fibers with mildly expressed lymphocytic infiltration (a marker of 
chronic inflammation).
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2. Granulomatous nephritis resulted in nephrosclerosis

Granulomas had large central foci of necrosis with features of organization. 
There was no presence of microorganisms; the absence of microorganisms could be 
related to the remoteness of the process.

The detection of granulomatous nephritis during histological examination 
prompted an extended diagnostic screening in order to seek the etiology of the disease.

On examination, the patient’s condition was satisfactory. The patient com-
plained of pain in the right leg with loss of sensitivity. The girl was asthenic; her 
height was 185 cm, weight 57 kg, and BMI 16.65. The subcutaneous fat layer was 
poorly developed. Her skin was dry overall with fading rashes of atopic dermatitis 
on the chest and extremities.

The findings of the ultrasound examination documented that the right kidney 
had been removed. The left kidney had compensatory enlargement. Cortical-
medullary differentiation was preserved; there was a moderate amount of 
hyperechoic signals and a thin hyperechoic rim around the pyramids. Functional 
bend of the gallbladder was found. Structure of the pancreas was moderately 
inhomogeneous.

MRI of the lumbosacral part of the spinal column and cauda equina revealed 
scoliosis and degenerative-dystrophic changes in the intervertebral discs of the 
lumbosacral spine, sacralization of L5, spina bifida S1–S3, and no MRI signs of 
organic pathology of cauda equina.

During the observation period, CBC revealed moderate leukocytosis (up to  
11.5 × 109/l), mild anemia (maximum hemoglobin reduction to 103 g/l), and an 
intermittent increase in ESR to 27–28 mm/hour.

Biochemical blood analysis showed no pathological changes, except for an 
increased level of CRP up to 7.44 mg/l. Protein, fat, mineral metabolism, as well as 
the level of enzymes were normal.

For this patient we ruled out autoimmune diseases (rheumatoid factor 1.4 IU/l, 
ASLO 141.5 IU/l, antibodies to DNA, and antibodies to extractable nuclear anti-
gens were not detected), TORCH infections, viral hepatitis C, HIV infection, and 
tuberculosis.

We also excluded parasitic diseases such as echinococcosis, opisthorchiasis, 
trichinosis, and brucellosis.

Helminthic eggs were not found. Blood test for Toxocara antibodies was slightly 
positive 1:200.

Clinical urinalysis revealed traces of protein (daily protein excretion—negative), 
up to 10 leukocytes per hpf and up to 3–5 erythrocytes per hpf (in isolated tests).

Oxaluria was detected (excretion of 98.4 mg/day, daily diuresis of 2000 ml). 
Urate excretion was normal (2.14 mmol/day).

The glomerular filtration rate by the Schwartz formula was 102 ml/min.
Final diagnosis was single left kidney and loss of renal concentration ability. The 

condition after surgical treatment (right nephrectomy in January 2016, hydrone-
phrosis stage 5 with absence of right kidney function, morphologically: granuloma-
tous interstitial nephritis resulting in nephrosclerosis).

She had atopic dermatitis; chronic gastroduodenitis; erosive gastritis Hp (+/−); 
gastroesophageal reflux disease; biliary dysfunction reactive pancreatic changes; 
oxaluria; juvenile osteochondrosis; sacralization of L5; spina bifida S1–S3; neuritis 
of the sciatic nerve; juvenile kyphosis; thoracolumbar scoliosis, grade 2; body 
weight deficit, grade 1; mild myopia; chronic subcompensated tonsillitis; and car-
riage of Toxocara antibodies.

This clinical case was peculiar due to the comorbidity of the patient and the 
impossibility of accurate identification of the main etiologic agent of GIN.
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Our patient was diagnosed with toxocariasis at the age of 3 years, when she 
received anthelmintic treatment; however, the results of immunological studies 
showed that Toxocara carriage continued. Toxocara canis is a large roundworm, 
the source of which is dogs or less commonly cats. Toxocariasis is characterized 
by a long-term recurrent course with damage to organs and systems based on 
immunopathic processes [11]. The clinical picture may include general symptoms 
of infectious toxic syndrome, subfebrile condition, cough, and enlargement of the 
liver and lymph nodes. Systemic forms of toxocariasis may damage the heart, the 
pancreas, and the central nervous system (resulting in epileptic seizures). From a 
pathomorphological point of view, toxocariasis causes disseminated eosinophilic 
granulomatosis [11]. There is no conclusive data connecting parasitosis with renal 
damage; but there are reported cases of experimental models [11] and individual 
case reports, mainly in the form of nephrotic syndrome [11–13].

For 1 and 1/2 years, the patient suffered from atopic dermatitis and periodic 
exacerbations. Nephrologists from St. Petersburg described the formation of 
granulomas from epithelioid histiocytes and giant cells in allergic types of acute 
interstitial nephritis; in addition to the aforementioned, tuberculosis, sarcoidosis, 
Wegener’s granulomatosis, and berylliosis were excluded in our patient [14]. An 
association between atopic diseases and idiopathic nephrotic syndrome and mini-
mal change glomerulonephritis has also been described [15, 16]. Perhaps, the pecu-
liarities of the individual response of the immune system contribute to an increased 
risk of atopy and immunopathic diseases of the kidneys. However, in the patient’s 
medical notes, there are no records of acute interstitial nephritis and any episode of 
renal failure in the past, and nephromegaly was discovered accidentally.

The pathology of the gastrointestinal tract, except for Crohn’s disease, can 
hardly be the cause of GIN.

Therefore, though it is difficult to identify the importance of comorbidity as 
the cause of GIN, we assumed that infection from Toxocara carriage is etiologically 
responsible for the development of GIN in our patient.

Granulomatous interstitial nephritis can be a manifestation of systemic diseases, 
such as Wegener’s granulomatosis, Crohn’s disease [17], and sarcoidosis. Usually, 
renal damage in sarcoidosis is associated with nephrocalcinosis, hypercalciuria, or 
urolithiasis [4]. The development of granulomatous inflammation of the kidneys is 
considered to be rare, with a frequency of 0.7–30% [18]. However, the proportion 
of sarcoidosis in the etiological structure of GIN can be from 9 to 29% [6]. In the 
study conducted by Oliveira et al., sarcoidosis with extrarenal damage was detected 
in 38% of patients, and 24% of patients had sarcoidosis with only renal damage 
[19]. In the literature, we found cases wherein the GIN preceded the diagnosis of 
sarcoidosis [1, 4]. Stehlé et al. reported that in 23% of cases, glomerulopathy sup-
ported the diagnosis of sarcoidosis, with an average delay of 8 years in diagnosing it 
[20]. According to Bagnasco, the results of a biopsy of a native kidney in 51 patients 
with sarcoidosis showed that GIN was the most common finding (19 cases, 37%) 
[18]. Similar data on the prevalence of GIN in sarcoidosis (approximately 30%) 
were obtained in a study conducted by Löffler et al. [21].

Due to the rarity of the disease, the degree of influence of GIN in sarcoidosis on 
the disease progression up to the terminal stage of CKD remains in question. There 
are no clinical recommendations for the therapy of renal sarcoidosis, though the use 
of glucocorticoids is considered the standard treatment.

We had another clinical case which was a type of granulomatous kidney disease 
associated with a rare form of primary immunodeficiency—chronic granulomatous 
disease (OMIM 233,670, 233,690, 233,700, 233,710, 306,400, 613,960). This disease 
is characterized by increased vulnerability to severe bacterial and fungal infections 
(most often Staphylococcus aureus and Aspergillus spp) and granuloma formation. 
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The cause of the disease is a mutation of one of five genes encoding phagocyte nico-
tinamide adenine dinucleotide phosphate (NADPH) oxidase subunits. The mutation 
of the CYBB gene (Xp21.1) is detected in most cases. The mechanism of granuloma 
formation is not clear, but in this disease abnormally long activation of neutrophils 
in inflammation foci is noted, which leads to chronic inflammation [22]. Most often, 
granulomatous damage involves the skin, lymph nodes, gastrointestinal tract, and 
liver [23]. Usually, the disease is diagnosed within the first 5 years of life; however, 
some cases presenting in adulthood have also been reported [23, 24].

This disease presented in a boy, who manifested all the typical symptoms. This 
16-year-old boy was sick from birth. He was diagnosed with primary immunode-
ficiency and chronic granulomatous disease (missense mutation in exon 1 J of the 
CYBB gene in the hemizygous state: c.1169 > T,CCC > CTC, p.Pro390Leu).

He had a positive family history. The patient’s mother suffered from pyelonephri-
tis and arthritis. Her three brothers died in childhood: one of them died of systemic 
lupus erythematosus at the age of 9, the second from respiratory infection when he 
was 1.5 years old, and the third at 3 months (the cause unknown). Chronic granulo-
matous disease had not been diagnosed due to the lack of diagnostic methods at that 
time; however, the association of the disease with autoimmune disorders and severe 
life-threatening infections at an early age was characteristic of the disease [25–27].

At the age of 1 year, our patient had contact with a TBC patient; he was operated 
for tuberculoma when he was 6 years old.

Starting with the second year of life, the child suffered from recurrent bacterial 
infections in variable locations, which were typical of chronic granulomatous disease, 
paronychia, balanoposthitis, purulent otitis media, pneumonia, purulent lymphad-
enitis, furunculosis, abscesses of the anterior abdominal wall, and liver abscesses with 
inoculation of mainly catalase-positive microorganisms (characteristic of granuloma-
tous disease) [28, 29]. The patient had no infections of fungal etiology.

When the patient was 5 years of age, a secondary immunodeficiency condition 
was suspected, but no further examinations were carried out. The diagnosis of 
primary immunodeficiency was made at the age of 14 years; the genetic test was 
carried out at the age of 17 years.

In addition to infectious complications, the patient also had inflammatory 
complications affecting the gastrointestinal tract in the form of chronic gastroduo-
denitis, although intestinal lesions are considered more frequent [30–32].

Renal damage in chronic granulomatous disease is frequent and is usually associ-
ated with obstruction and urinary tract infections [30, 31]. However, there are 
reported cases of glomerulonephritis associated with granulomatous disease [33].

Our patient had various types of urinary tract problems, namely, episodes of 
urinary tract infection since the age of 5 years; diagnosis of acute glomerulonephri-
tis with nephritic syndrome when he was 11 years old; urolithiasis since the age of 
14 years and secondary chronic glomerulonephritis, hematuric form with preserved 
renal function; nephrobiopsy revealing IgA nephropathy; segmental and complete 
glomerulosclerosis; expressed tubular fibrosis; arteriosclerosis; and diffuse chronic 
tubulointerstitial nephritis. The patient has had stage 2 chronic kidney disease (GFR 
44–61 ml/min) to date, with moderate positive dynamic and response to therapy 
with mycophenolate mofetil.

3. Conclusion

In conclusion, although GIN is rare, it is a disease most probably underes-
timated in frequency in pediatric practice; the variety of etiological causes of 
GIN, the absence of noninvasive diagnostic methods, as well as the possibility of 
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development of GIN in multiple pathologies and genetic syndromes render the task 
of diagnosis difficult for the physician. Moreover, the lack of clinical guidelines for 
diagnosis and management is another issue which generally complicates treatment 
and leads to a poor renal prognosis.
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Chapter 7

Cardiac Sarcoidosis
Jhan Carlos Altamar Castillo and Miguel Jose Tejeda Camargo

Abstract

Sarcoidosis is a systemic disease of unknown origin characterized by the infiltra-
tion of non-necrotizing granulomas that can affect any organ. The presentation of 
cardiac involvement can range from slight infiltration to complete atrioventricular 
block, ventricular arrhythmia, or cardiac failure. The diagnosis requires a high 
index of suspicion; approach to treatment depends upon the presence, or absence, 
of extracardiac sarcoidosis; sometimes a biopsy of the myocardial tissue is the only 
way to obtain an accurate diagnosis. Nuclear magnetic resonance imaging is the 
imaging technique which can provide information useful in diagnosis of this condi-
tion. If there is active inflammation, the fundamental form of treatment is immu-
nosuppression therapy. Other concomitant treatments can be required such as the 
implantation of devices or modulation of arrhythmias. The prognosis is conditioned 
depending upon the extent of the disease and response to the therapy.

Keywords: sarcoidosis, nuclear magnetic resonance imaging, cardiac block,  
cardiac failure, arrhythmias, immunosuppression

1. Introduction

Sarcoidosis is a systemic disease of unknown origin characterized by infiltration 
of non-necrotizing granulomas. This disease can affect any organ, including the 
heart. The heart can be involved to a variable extent depending on the area studied 
[1]. The ACCES study reported about 95% of findings compatible with cardiac 
involvement [2]. Others report mainly pulmonary involvement. Studies in Japan 
report cardiac infiltration up to 25% in contrast with the European studies in which 
the prevalence ranges from 2 to 7% [3].

2. Epidemiology

Sarcoidosis has a worldwide prevalence of 4.7–64 per 100,000 individuals; the 
highest rates are found in Northern Europe and among Afro-Americans, predomi-
nantly in females [4]. The real prevalence of cardiac sarcoidosis is unknown. In 
some cases, it can be isolated without extracardiac involvement and in others can 
have no symptoms; the average age for this disease is 50 [5]. When the clinical 
behaviors of isolated cardiac sarcoidosis among the group of patients who also 
register extracardiac compromise are compared, it is found that patients who have 
the disease confined to the heart exhibit a higher prevalence of complete block 
of the right branch, delayed myocardial enhancement, and less elevation of the 
angiotensin-converting enzyme in serum, as they are clinically very similar in their 
presentation.
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3. Pathogenesis

This is a multisystem condition, of unknown etiology, which affects the lungs 
in most patients (90%) and usually involves the nodes and mediastinum. Cardiac 
involvement varies according to the population studied and can reach up to 25% 
[3]. The typical histological feature is the presence of non-necrotizing granuloma 
(see Figure 1) [6] with a central area rich in macrophages, epithelial cells, giant 
multinucleated cells, and T CD4-positive lymphocytes. In the periphery, there is an 
abundant population of T CD8 and CD4 lymphocytes, mast cells, and fibroblasts 
[7]. The origin of this condition is unknown, but one of the theories proposed is 
antigenic stimulation due to occupational and environmental exposure and infec-
tious agents such as mycobacteria [8].

4. Clinical manifestations

The manifestations of sarcoidosis vary and depend on the presence or absence 
of extracardiac compromise, extension, localization, and activity. The majority of 
heart signs and symptoms are subsequent to arrhythmia, anomalies in atrioven-
tricular conduction, and ventricular arrhythmia (including sudden death) as well as 
cardiac failure [4]. A less frequent clinical presentation is vasculitis of the coronary 
arteries. The clinical presentation ranges from palpitations, dyspnea, chest pain, to 
cardiorespiratory arrest.

Anomalies in atrioventricular conduction are the most frequent manifestation 
of cardiovascular compromise. They can have a variable clinical presentation that 
ranges from fixed prolongation of the PR interval (atrioventricular block degree 
1) to the presence of branch blocks and in more advanced cases complete atrio-
ventricular block. A prospective study identified that up to 34% of patients with 
atrioventricular block who were younger than 60 years old, without an apparently 
clear cause, were eventually diagnosed with sarcoidosis [9], the reason this entity 
should always be suspected in young patients who present with these alterations 
without an evident etiology.

The second form of presentation is ventricular arrhythmias which include the 
presence of premature ventricular complexes and ventricular tachycardia (sus-
tained and non-sustained), mostly subsequent to an increase in cardiac automatism 
or a reentrant mechanism around the scar caused by granulomas in the myocar-
dium. This type of compromise takes place in ~30% of patients [5]; even these 
arrhythmias can be the first manifestation of sarcoidosis [6].

Figure 1. 
Cardiac tissue biopsy. Fragments of myocardium can be observed with compromise due to multiple epithelial, 
non-necrotizing, focal, and coalesced granules, which involve about 30% of the tissue analyzed. The granules 
contain numerous multinucleated giant cells and, in the confluent areas, are associated with interstitial fibrosis. 
Stains were negative for mycobacteria and fungi.

113

Cardiac Sarcoidosis
DOI: http://dx.doi.org/10.5772/intechopen.85310

Another form of presentation of arrhythmia is supraventricular tachycardia. In 
a retrospective study of 100 cases, the global prevalence of these arrhythmias was 
32%, with auricular fibrillation being the most frequently detected arrhythmia; the 
methods used for detection were continuous electrocardiogram, Holter monitoring 
devices, and electrophysiological studies. The majority of patients were asymp-
tomatic (96%), and after atrial fibrillation, in order of frequency, they had atrial 
tachycardia and atrial flutter. The presence of diastolic dysfunction, increase in the 
size of the left atrium, and arterial hypertension were the most important factors in 
the multivariate analysis [10].

Sudden death is a more unusual situation in cardiac sarcoidosis, but when it 
takes place, it is usually subsequent to severe malfunction in atrioventricular con-
duction or ventricular arrhythmia. It seems that the presence of delayed enhance-
ment with gadolinium in nuclear magnetic resonance imaging correlated with this 
outcome; however, these findings are yet to be confirmed.

In some people, cardiac failure can be the main manifestation, followed by dys-
pnea, orthopnea, and lower limb edema [11]. The right or left ventricular function 
may be compromised; there may be disorders of segmental or global contractility, as 
well as valvular compromise, and pulmonary hypertension [12]. There should be a 
high degree of suspicion regarding this condition, principally when there is a mani-
fest extrapulmonary clinical picture or antecedents of such condition are not present.

The involvement of the epicardial coronary arteries is rare; however, there 
are reports of cases of vasculitis presenting as acute coronary syndrome and even 
spontaneous dissection of the coronary arteries, cardiac tamponade, and death in 
patients without any known antecedents of cardiac sarcoidosis [13, 14].

5. Diagnosis

The diagnosis of this condition in particular starts with a high index of suspi-
cion; other possible causes must not be overlooked, taking into consideration the 
wide clinical spectrum of this pathology. The treatment of this condition requires 
a significant medical effort with clinical imaging and, in many cases, histological 
correlation.

Cardiac compromise due to sarcoidosis should be suspected when the following 
conditions take place in which the most frequent causes are excluded [15]:

• Advanced atrioventricular block in patients younger than 60 years old

• Cardiac failure

• Ventricular arrhythmia

In addition, clinical suspicion should be higher in all patients with antecedents 
of extracardiac sarcoidosis that occurred with a cardiovascular symptom such as 
syncope, arrhythmias, or cardiac insufficiency.

Thus, the diagnosis of this pathology starts with clinical suspicion generated 
after a detailed medical record and an exhaustive physical exam of those conditions 
that might explain the current clinical picture is ruled out and identification of 
extracardiac compromise is found to be due to sarcoidosis.

The use of complementary studies should follow a logical sequence that supports 
or rules out the suspicion generated in the clinic. The following complementary 
tests must be performed:
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5.1 Chest image

Chest image continues to be the initial study; it is used to identify the typical 
anomalies of cardiac sarcoidosis; chest images are reported as abnormal in up to 
95% of the cases [16] reserving high-resolution tomography for those cases in which 
the thorax image is normal or presents atypical findings. Image analysis should 
always take into consideration the multiple differential diagnoses, infections, or 
conditions that might compromise the lung in a similar way [17].

5.2 Electrocardiogram and Holter

The electrocardiogram is abnormal in the majority of patients with symptomatic 
cardiac sarcoidosis, compared with patients that have a silent compromise in which 
the abnormality does not go above 9% [4, 18].

In the screening of asymptomatic patients with extracardiac sarcoidosis con-
firmed via biopsy [19], the most suggestive findings are:

• Right or left branch block

• One or more signals of a signal-averaged ECG

• One or more premature ventricular complexes

• Presence of Q wave in two or more adjacent leads in the absence of myocardial 
infarction

• Fragmented QRS in two or more adjacent leads in the absence of myocardial 
infarction

• Atrial arrhythmia (atrial tachycardia or atrial fibrillation)

Table 1 summarizes the ECG manifestations with variable prevalence according 
to the course of the cardiac sarcoidosis [19].

As noted before, up to 34% of cases show malfunction in atrioventricular con-
duction (57% of patients being reversible in some series after immunosuppression 
therapy) [19]. Other alterations identified are changes in the ST T wave and rarely 
epsilon waves [4].

Ambulatory electrocardiographic monitoring which continues for 24–48 h 
(Holter) is useful for identification of arrhythmias, as well as their response to 
treatment [20].

5.3 Echocardiogram

The echocardiographic findings are diverse with low sensitivity and specific-
ity; however, they are useful for follow-up of patients to monitor progression of 
the disease [3]. The alterations that stand out include anomalies of the segmental 
and global contractility (usually following a non-coronary epicardial pattern), 
thickening or thinning of the interventricular septum (especially toward the base), 
diastolic dysfunction, and ventricular hypertrophy which can simulate a hypertro-
phic cardiomyopathy and aneurysms [4]. In recent studies, interest has grown in 
utility of longitudinal deformity of the left ventricle via Speckle-tracking analysis 
to identify patients with cardiac sarcoidosis; this can be a useful tool in the early 
diagnosis and the follow-up of the disease [21].
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5.4 Advanced cardiovascular imaging

5.4.1 Nuclear magnetic resonance imaging

Nuclear magnetic resonance imaging is one of the most useful imaging tech-
niques for the assessment of cardiac sarcoidosis. There is no pattern that can be 
defined as typical; however, the delayed enhancement of the gadolinium is patched 
(and does not follow a vascular pattern); it compromises the myocardium and the 
subepicardium, unlike acute myocardial infraction that compromises the subendo-
cardium; it usually affects the basal segments of the septum and the inferolateral 
wall. Left ventricle involvement is more common. Transmural and right ventricle 
compromise is infrequent; however, these findings do not rule out the presence of 
the cardiac sarcoidosis. Some series report a negative predictive value up to 100% 
with epidemiological limitations with respect to the gold pattern. For this reason, 
although a negative cardiac resonance image is not common, cardiac compromise 
due to this pathology cannot be disregarded, especially if the probability and 
clinical suspicion are high [22, 23]. The superiority of the cardiac nuclear magnetic 
resonance imaging in the diagnosis of sarcoidosis was proven by Ichinose et al. [24]; 
he found sensitivity from 75 to 100% and specificity from 39 to 78%. He showed 
that the NMRI is superior to SPECT with thallium and gallium [25]. The increase 
in the T2 signal correlated in some subjects with inflammation and major adverse 
events; NMRI continues to be studied [20, 22]. The limitations of NMRI include 
patients with implanted cardiac devices (relative), chronic renal disease (stage 4/5), 
and claustrophobia.

5.4.2 Fluorodeoxyglucose positron 18 emission tomography

This imaging technique is useful in cardiac sarcoidosis for the identification of 
possible areas with active inflammatory processes; an algorithm has been proposed 
as a response test to treatment [3]. As a diagnostic guide, a meta-analysis concluded 
89% sensibility and 78% specificity; however, these results should be viewed with 
caution and with the diagnostic criteria used as a pattern [26].

Advanced cardiovascular imaging is advised in the following clinical contexts [27]:
Patients with extracardiac compromise

• Presence of more than one of the following symptoms: 2 weeks + of palpita-
tions, pre-syncope, or syncope

• One or more of the following anomalies in the electrocardiogram: complete 
block of right or left branch, presence of unexplained pathologic Q waves in 
two or more leads, atrioventricular block at any degree of severity, and sus-
tained or non-sustained ventricular tachycardia

Presentation Prevalence (%)

Atrioventricular block 26–67

Bundle block 12–61

Atrial arrhythmias 23–25

Ventricular arrhythmias 11–73

Table 1. 
Prevalence of ECG abnormalities.
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• One or more of the following echocardiographic anomalies: anomalies in the 
regional movement of a wall, ventricular aneurysm, thinning of the interventric-
ular septum (basal segment), and ejection fraction of the left ventricle below 50%

Patients without extracardiac compromise

• Atrioventricular block second-degree Mobitz II or third degree in adults younger 
than 60 years old without an evident cause

• Monomorphic ventricular tachycardia without a clear cause

5.5 Biomarkers

The angiotensin-converting enzyme has been found to be high in 75% of the 
patients with non-treated sarcoidosis, it does not have much diagnostic value due to 
its low sensitivity and specificity, and multiple conditions such as diabetes mellitus, 
tuberculosis, hyperthyroidism, and lung cancer, among other entities, can alter 
its levels [28]. The measurement of the soluble receptor of interleukin 2 has been 
proposed as an inflammatory marker in patients with extrapulmonary disease [28]; 
more studies are needed to assess its use in the clinical setting.

5.6 Endomyocardial biopsy

Being an invasive procedure and considering that sarcoidosis is usually a disease 
with multisystem compromise, it is preferred to identify a possible extracardiac site 
for biopsy and histological studies (lymph nodes or lungs). In cases in which the 
histological tests are not conclusive or there is only cardiac compromise, the endo-
myocardial biopsy becomes important in the diagnosis of this condition. The diag-
nostic performance of a blind biopsy is 25% [29] increasing to 50% when guided by 
images or electroanatomic mapping; this is logical when taking into consideration 
the multifocal nature of the infiltration [30, 31].

6. Diagnostic criteria

There is no global consensus accepted for the diagnosis of cardiac sarcoidosis. 
In 2014 The European Heart Rate Society (HRS) published a consensus for the 
histological and clinical diagnosis of sarcoidosis with cardiac compromise which is 
shown in Table 2 [27].

7. Differential diagnostic

The differential diagnosis of this condition is difficult considering all the 
pathologies that can manifest in a similar form. The complete medical record and 
the physical exam are the most important ways to make a diagnostic approach.

8. Management

The medical and interventional management in sarcoidosis requires interaction 
of a multidisciplinary team that includes a cardiologist, electrophysiologist, rheu-
matologist, pneumologist, and other specialists.
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All patients with cardiac sarcoidosis should have a proper control of cardio-
vascular risk factors, management of cardiac failure in case it occurs, treatment of 
ventricular arrhythmias and atrioventricular conduction malfunction, as well as 
immunosuppression therapy.

Immunosuppression therapy is prescribed in all patients with cardiac sar-
coidosis. The criteria shown in Table 3 should be fulfilled [27]. Corticosteroids 
(prednisolone goes from 30 to 40 mg/day) [32] and the clinical response should 
be assessed 1–3 months after the starting treatment. The dosage should be 
reduced gradually, as low as 5–15 mg/day, until completing 9–12 months of sus-
tained treatment. The patients should undergo clinical follow-up for up to 3 years 
after the therapy to identify relapse. Other therapies (second or third line) 
include methotrexate, infliximab, cyclophosphamide, and azathioprine, used 
in refractory cases or when steroids adverse effects are not tolerated. In immu-
nosuppression treatment it is essential to identify the inflamed myocardium via 
histological study or imaging. It is here where fluorodeoxyglucose positron 18 
emission tomography becomes important. It is worth noting this is proposed as a 
follow-up strategy to define which patients should continue with or discontinue 
therapy [26, 27].

Table 4 lists the recommendations by consensus for the management of 
arrhythmias related to cardiac sarcoidosis [4, 27].

Histological diagnosis of myocardial tissue

Presence of granuloma not classified in the histological exam of the myocardial tissue without an alternative 
identified cause (including staining for microorganisms)

Clinical diagnosis (invasive studies and noninvasive): recognized as probable

a. Histological diagnosis of extracardiac sarcoidosis

b. One or more of the following:

I. Cardiac block or cardiomyopathy with response to immunosuppression therapy with steroids

II. Ejection fraction of the left ventricle reduced in an unexplainable form (<40%)

III. Sustained ventricular tachycardia with no clear cause (spontaneous or induced)

IV. Atrioventricular block second-degree Mobitz II or cardiac block third degree

V. Irregular captation in a positron emission heart tomography (a consistent pattern with cardiac 
sarcoidosis)

VI. Delayed enhancement with gadolinium in a cardiac nuclear magnetic resonance (in a pattern con-
sistent with cardiac sarcoidosis)

VII. Positive gallium captation (in a pattern consistent with cardiac sarcoidosis)

c. Other causes of the cardiac manifestations have been reasonably excluded

Table 2. 
Diagnostic criteria for sarcoidosis (HRS) 2014.

Left ventricular dysfunction and evidence of myocardial inflammation

Cardiac block Mobitz II and degree III and evidence of myocardial inflammation

Sustained ventricular arrhythmia and evidence of myocardial inflammation

Non-sustained ventricular arrhythmia and frequent ventricular ectopy and evidence of myocardial 
inflammation

Table 3. 
Indication of immunosuppression therapy.
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9. Prognosis

In a relatively long series, Tokuda et al. [33] compared behavior and course 
of the cardiac sarcoidosis, after ablation with ventricular tachycardia catheter in 
patients with sarcoidosis and patients with other types of dilated nonischemic 
cardiopathies; 23% of the patients with sarcoidosis had previous arrhythmic storm, 
and 31% had a previous ablation and had been refactored for management with 
two antiarrhythmics. More than 50% had received amiodarone or beta-blockers. 
Although they all shared similar mechanisms of arrhythmogenesis with other 
types of cardiopathies, the group of patients with sarcoidosis had a higher rate of 
recurrence of ventricular tachycardia. After ablation, survival, or rehospitalization 

Management of conduction malfunctions

The implantation of a device can be useful in patients with cardiac sarcoidosis with stimulation 
indication, even if the atrioventricular block is reverted transiently

IIa

Immunosuppression can be useful in patients with cardiac sarcoidosis with atrioventricular block 
second degree (Mobitz II) or third degree

IIa

The implantation of a cardioverter can be useful in patients with cardiac sarcoidosis and an 
indication of permanent implantation of a pacemaker

IIa

Management of ventricular arrhythmias

The assessment of myocardial inflammation via fluorodeoxyglucose positron 18 emission 
tomography can be useful in patients with cardiac sarcoidosis with ventricular arrhythmias

IIa

Immunosuppression can be useful in patients with cardiac sarcoidosis with ventricular arrhythmias 
and evidence of myocardial inflammation

IIa

Therapy via antiarrhythmic medications can be useful in patients with ventricular arrhythmias 
refractory to immunosuppression therapy

IIa

Ablation with catheter can be useful in patients with cardiac sarcoidosis and ventricular 
arrhythmias refractory to immunosuppression and antiarrhythmic therapy

IIa

Indications for implantable cardioverter

Spontaneous sustained ventricular arrhythmias, including previous cardiac arrest I

Ejection fraction of the left ventricle smaller or equal to 35% even with optimal medical 
management and a period of immunosuppression (if there was active inflammation)

I

Implantation of cardioverter can be considered in cardiac sarcoidosis independent from ventricular 
function in one or more of the following:

• Indication of permanent pacemaker implantation

• Unexplained syncope or pre-syncope, if it is of arrhythmic etiology

• Inducible sustained ventricular arrhythmias

IIa

Cardioverter implantation can be considered in patients with ejection fraction from 36 to 49% and/
or ejection fraction of the right ventricle below 40%, even with optimal medical management for 
cardiac failure and a period of immunosuppression (if there was active inflammation).

IIb

Stratification of sudden death risk

An electrophysiological study for the stratification of sudden death can be considered in patients 
with ejection fraction of the left ventricle >35% even with optimal medical management for cardiac 
failure and a period of immunosuppression (if there was active inflammation).

IIb

Cardiac magnetic resonance imaging can be considered for the stratification of sudden death risk. IIb

Table 4. 
Management of conduction malfunctions.
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Particularities of Hepatic 
Sarcoidosis
Laura Iliescu and Letitia Toma

Abstract

Liver sarcoidosis is usually an underdiagnosed disease, which can have severe 
implications in the evolution of a patient. Due to the fact that sarcoidosis is a disease 
based on immunological disorders, it is only natural that the liver should be one of 
the first organs to be affected. The imaging of liver sarcoidosis is of marked impor-
tance, especially in the differential diagnosis of the disease. While the histology 
aspect of sarcoidosis is relatively clear and should prompt a positive diagnosis, 
finding a liver granuloma in ultrasonography raises a multitude of questions and 
implies extensive testing for diagnosis. Furthermore, treatment of liver sarcoidosis 
is controversial, taking into account the possibility of developing end-stage liver 
disease in patients with a long history of sarcoidosis. This chapter aims to review 
diagnostic and treatment options for liver sarcoidosis and to determine the best 
management of these patients.

Keywords: liver granuloma, sarcoidosis, cholestasis, abdominal ultrasonography, 
liver transplant

1. Introduction

Liver granulomas may appear as either a primary condition or secondary to 
systemic disease [1]. They consist of modified macrophages and other inflam-
matory cells that adhere due to antigenic stimulation. If there is liver inflamma-
tion within or surrounding these granulomas, the term used is granulomatous 
hepatitis.

The prevalence of liver granulomas is as high as 15% in biopsy specimens in 
the general population [2], with a higher frequency (up to 75%) in special popula-
tions like HIV-infected patients and patients with prolonged fever of unknown 
etiology [3].

Common causes of liver granulomas include primary biliary cirrhosis, sar-
coidosis, infectious diseases (Mycobacterium tuberculosis, Listeria, Histoplasma, 
Schistosoma and hepatitis C virus), drugs and malignancies [1]. However, up to 
36% of all liver granulomas are of unknown etiology [4].

Granuloma formation takes place during a chronic inflammation reaction, 
involving epithelioid cells, lymphocytes, monocytes and plasma cells, recruited 
under the influence of T-cell interleukins [1]. The reaction is consistent with a 
delayed hypersensitivity cellular immune response to pathogenic material.
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2. Etiology and histology of hepatic sarcoidosis

Sarcoidosis is a non-caseating granulomatous disease, of unknown etiology, 
affecting primarily mediastinum lymph nodes and the lungs. Its diagnosis is mainly 
an exclusion one, requiring elimination of all infectious and antigen-producing 
diseases [5]. The pathognomonic histological aspect is of non-caseating granulomas 
containing epithelioid cells [6]. Typically, sarcoidosis affects the lungs in over 
90% of the cases, but several other organs may be involved, including the liver, the 
skin, the central nervous system, the heart and the eyes [7, 8]. The main peak of 
incidence is described for the age group 20–39 years for both genders, with women 
having a second incidence peak at the ages of 65–69 [9].

The main pathophysiological process in sarcoidosis is the immune paradox, 
with exaggerated inflammation at disease sites and relative anergy in the unaf-
fected regions [10]. Several theories have been suggested as explanation for this 
paradox [11]. First, there may be an imbalance between regulatory and effector 
T-cell lymphocytes that accumulate in the periphery of the granuloma and exert 
inhibiting effects on naïve T cells. Second, the intense immune stimulation at the 
disease sites causes lymphocytes to converge in these sites and produces a relative 
peripheral leukopenia. Third, subsequent to disease chronicity, immunosuppres-
sive T cells are more abundant in the peripheral blood, producing anergy to other 
antigen stimulations.

The result of this immune imbalance is the non-caseous granuloma, probably 
containing a partially degraded antigen surrounded by macrophages and T-helper 
cells. [11]. These macrophages will in turn differentiate into epithelioid cells that 
will eventually fuse to form multinucleate giant cells. The periphery of the granu-
loma contains CD8+ T cells, regulatory T cells, fibroblasts and B cells.

As mentioned before, a large percentage of patients with sarcoidosis present 
with typical signs of the disease in liver biopsy specimens, while only 10–30% have 
abnormal liver tests [12]. Risk factors associated with liver involvement in sarcoid-
osis include African-American ethnicity, exposure to pegylated interferon and 
splenomegaly [13].

The histology aspect of liver sarcoidosis is defined by the presence of epithe-
lioid granulomas in both the portal tracts and hepatic lobules [14]. About 30% of 
patients with liver sarcoidosis have histological chances similar to those in primary 
biliary cirrhosis or primary sclerosing cholangitis [15]. However, typical granulo-
mas in sarcoidosis are larger, better defined and associated with multinucleate giant 
cells. Occasionally, the granulomas may conflate resulting in large masses, which 
can be misdiagnosed for liver tumors on abdominal imaging [15]. Furthermore, 
granulomas from primary biliary cirrhosis are portal based and are associated with 
bile duct destruction, unlike sarcoidosis. In sarcoidosis, there are other signs of 
organ involvement, as it is a systemic disease, and anti-mitochondrial antibodies 
are always negative. The histological differential diagnosis between liver sarcoidosis 
and drug-induced liver injury (DILI) takes into account the fact that DILI manifests 
as granulomatous hepatitis, with small intralobular granulomas with periportal 
inflammation [16].

The most important aspect of differentiation between sarcoidosis and infectious 
granulomas is the presence of caseous necrosis, typical for infectious granulomas 
[17]. As such, caseating granulomas with central necrosis must be considered infec-
tions, until serious evidence eliminates the diagnosis. However, histochemical stains 
have a low sensitivity for infections, and false-negative results are frequent.

The histology aspect of sarcoidosis may vary, thus explaining the differences 
in symptomatology and evolution [15]. In a report of 100 cases with sarcoidosis 
and liver biopsy due to abnormal liver test results, all patients presented with liver 
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granulomas, 99% non-caseating, frequently located in the periportal region. None 
of the patients had serology or cultures suggestive for infectious granulomas. Three 
types of histologic alterations were encountered: most patients had cholestatic 
changes (58%), while 41% presented with necroinflammatory changes and 20% 
presented with vascular alterations. Patients with cholestasis presented with histol-
ogy aspects similar to those encountered in primary biliary cirrhosis (19 patients 
with bile duct lesions) or primary sclerosing cholangitis (13 patients with periductal 
fibrosis). Biliary ductopenia was noted in 37 out of 58 patients with cholestasis. 
Twelve patients presented with acute cholangitis without signs of biliary obstruc-
tion. Necroinflammatory changes consisted of spotty necrosis and chronic portal 
inflammation, suggesting hepatitis of various etiologies (viral or drug-induced). 
Vascular alterations encountered in these patients were sinusoidal dilatation and 
nodular regenerative hyperplasia. Fibrosis was present in 21 patients overall: 13 
patients with periportal fibrosis, 2 patients with bridging fibrosis and 6 patients 
with cirrhosis.

3. Clinical aspects of hepatic sarcoidosis

The spectrum of liver damage in sarcoidosis varies greatly from asymptomatic 
patients to end-stage liver disease [12]. Commonly, mild liver cytolysis can be 
observed (in about 30% of patients with positive biopsies for sarcoidosis) [12]. 
Abdominal imaging reveals hepatomegaly in less than 50% of the cases [18].

Non-specific symptoms are frequently encountered in patients with sarcoidosis, 
including malaise, fatigue, arthralgias and fever [19]. Symptoms suggesting liver 
involvement are jaundice, pruritus and abdominal pain in the upper right quadrant, 
due to chronic cholestasis and distension of the Glisson capsule by hepatomegaly 
containing granulomas [19, 20]. One report even describes fever and arthral-
gias in 70% of patients with liver sarcoidosis, as opposed to those without liver 
 involvement [21].

Rarely, the chronic evolution of liver sarcoidosis can lead to portal hypertension 
and in a minority of cases, end-stage liver disease with the need for liver trans-
plantation [19]. Also, few cases of association between liver sarcoidosis and Budd-
Chiari syndrome have been reported [22]. In a report published in 2006 [23], out 
of 180 patients, 50% had altered liver function associated with sarcoidosis, while 
13% of the patients had liver affection without lung sarcoidosis. Fourteen patients 
presented with liver cirrhosis from the diagnosis of liver involvement, while two 
patients developed cirrhosis in the course of the disease, despite corticoid therapy. 
Six patients underwent liver transplantation, and recurrence of liver sarcoidosis was 
reported in one patient after transplantation.

Case reports of liver sarcoidosis show either non-specific general symptomatol-
ogy or altered liver enzymes at the time of diagnosis. For example, liver sarcoidosis 
was diagnosed in a 41-year-old patient with a known history of ocular and lung 
sarcoidosis for 6 years, who presented with an increase in liver enzymes during 
periodic follow-up [24]. Final diagnosis was based on positron emission tomogra-
phy and subsequent liver biopsy.

Liver sarcoidosis may also appear in association with cutaneous sarcoidosis. In a 
report of 40 cases of patients with cutaneous sarcoidosis (with positive histology) 
monitored for a mean period of 9 years, 32 patients developed lung and thoracic 
lymph node disease; 1 patient developed liver sarcoidosis [25].

A recent case series of 7 patients with liver sarcoidosis found that the liver was 
affected in the evolution of known sarcoidosis in 2 cases, while the other 5 had liver 
involvement at the time of diagnosis [26]. Four patients presented with upper right 
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granulomas, 99% non-caseating, frequently located in the periportal region. None 
of the patients had serology or cultures suggestive for infectious granulomas. Three 
types of histologic alterations were encountered: most patients had cholestatic 
changes (58%), while 41% presented with necroinflammatory changes and 20% 
presented with vascular alterations. Patients with cholestasis presented with histol-
ogy aspects similar to those encountered in primary biliary cirrhosis (19 patients 
with bile duct lesions) or primary sclerosing cholangitis (13 patients with periductal 
fibrosis). Biliary ductopenia was noted in 37 out of 58 patients with cholestasis. 
Twelve patients presented with acute cholangitis without signs of biliary obstruc-
tion. Necroinflammatory changes consisted of spotty necrosis and chronic portal 
inflammation, suggesting hepatitis of various etiologies (viral or drug-induced). 
Vascular alterations encountered in these patients were sinusoidal dilatation and 
nodular regenerative hyperplasia. Fibrosis was present in 21 patients overall: 13 
patients with periportal fibrosis, 2 patients with bridging fibrosis and 6 patients 
with cirrhosis.

3. Clinical aspects of hepatic sarcoidosis

The spectrum of liver damage in sarcoidosis varies greatly from asymptomatic 
patients to end-stage liver disease [12]. Commonly, mild liver cytolysis can be 
observed (in about 30% of patients with positive biopsies for sarcoidosis) [12]. 
Abdominal imaging reveals hepatomegaly in less than 50% of the cases [18].

Non-specific symptoms are frequently encountered in patients with sarcoidosis, 
including malaise, fatigue, arthralgias and fever [19]. Symptoms suggesting liver 
involvement are jaundice, pruritus and abdominal pain in the upper right quadrant, 
due to chronic cholestasis and distension of the Glisson capsule by hepatomegaly 
containing granulomas [19, 20]. One report even describes fever and arthral-
gias in 70% of patients with liver sarcoidosis, as opposed to those without liver 
 involvement [21].

Rarely, the chronic evolution of liver sarcoidosis can lead to portal hypertension 
and in a minority of cases, end-stage liver disease with the need for liver trans-
plantation [19]. Also, few cases of association between liver sarcoidosis and Budd-
Chiari syndrome have been reported [22]. In a report published in 2006 [23], out 
of 180 patients, 50% had altered liver function associated with sarcoidosis, while 
13% of the patients had liver affection without lung sarcoidosis. Fourteen patients 
presented with liver cirrhosis from the diagnosis of liver involvement, while two 
patients developed cirrhosis in the course of the disease, despite corticoid therapy. 
Six patients underwent liver transplantation, and recurrence of liver sarcoidosis was 
reported in one patient after transplantation.

Case reports of liver sarcoidosis show either non-specific general symptomatol-
ogy or altered liver enzymes at the time of diagnosis. For example, liver sarcoidosis 
was diagnosed in a 41-year-old patient with a known history of ocular and lung 
sarcoidosis for 6 years, who presented with an increase in liver enzymes during 
periodic follow-up [24]. Final diagnosis was based on positron emission tomogra-
phy and subsequent liver biopsy.

Liver sarcoidosis may also appear in association with cutaneous sarcoidosis. In a 
report of 40 cases of patients with cutaneous sarcoidosis (with positive histology) 
monitored for a mean period of 9 years, 32 patients developed lung and thoracic 
lymph node disease; 1 patient developed liver sarcoidosis [25].

A recent case series of 7 patients with liver sarcoidosis found that the liver was 
affected in the evolution of known sarcoidosis in 2 cases, while the other 5 had liver 
involvement at the time of diagnosis [26]. Four patients presented with upper right 
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quadrant abdominal pain and one patient had incidentally discovered altered liver 
enzymes on routine evaluation. One patient also presented with cutaneous sarcoid-
osis (erythematous lesions on the scalp), one patient had ocular involvement (Sicca 
syndrome), while one patient had both skin and ocular manifestations (uveitis 
and sarcoid nodules). Notably, hepatomegaly was observed in all 7 patients, with 
2 patients presenting with concomitant splenomegaly. One of these patients was 
found to have primary Budd-Chiari syndrome.

Another case report presents the diagnosis of liver sarcoidosis in an asymptom-
atic 66-year-old woman with abnormal liver function test on routine evaluation 
[27], requiring extensive evaluation by tomography and magnetic resonance imag-
ing and ultimately liver biopsy for diagnostic confirmation.

In rare instances, necrosis of the sarcoid granulomas may appear [28]. The case 
of a 37-year-old woman with sudden onset of fever and right abdominal pain is 
reported. Initially, the patient was treated for suspicion of intra-abdominal infec-
tion. The presence of liver and splenic lesions on abdominal CT scan prompted the 
need for liver biopsy, showing necrotizing granulomas negative for infection, with 
remission of symptoms after corticoid therapy.

Few cases of typical sarcoidosis have been described under the age of 20 years 
[29]. One case report [30] presents the diagnosis of pediatric-onset adult sarcoid-
osis, with lung, liver and lymph nodes involvement. The 9-year-old patient pre-
sented with asthenia, weight loss, hepatosplenomegaly and 2 palpable lymph nodes 
(supraclavicular and inguinal). The major aspect of this case is the emphasis on the 
differential diagnosis from lymphoproliferative diseases in patients with abdominal 
organomegaly.

Furthermore, liver sarcoidosis may evolve silently with the development 
of cirrhosis and portal hypertension. Such a case was reported in 2012 [31] in 
a 48-year-old patient, complaining of abdominal pain. CT scan in this patient 
revealed hepatosplenomegaly and increased diameter of portal and splenic vein, 
suggestive of portal hypertension. In the absence of autoimmune and viral markers, 
the patient underwent liver biopsy with a positive diagnosis of liver sarcoidosis. 
Repeated thorax CT scans did not reveal pulmonary or lymph nodes involvement. 
Splenectomy was required due to severe pancytopenia. The patient’s evolution 
was complicated with the development of ascites; the authors note the absence of 
esophageal or gastric varices as a sign of portal hypertension in this patient.

A review of 37 patients with sarcoidosis and portal hypertension [20] found a 
predominance of female patients. All patients presented with hepatosplenomegaly 
and esophageal varices in different degrees. Direct measurement of pressure in 
the portal vein was performed in 18 patients, with an average portal pressure of 
24.6 mmHg. The authors emphasize the different physiopathological aspects of 
portal hypertension in sarcoidosis: healing fibrosis, large sarcoid granulomas and 
small perigranular arteriovenous shunts may increase sinusoidal resistance leading 
to portal hypertension. A presinusoidal blockage may occur by the direct pres-
sure of the sarcoid granulomas in the portal areas. Another possible explanation is 
ischemia-induced fibrosis and cirrhosis in the setting of primary granulomatous 
phlebitis of the portal and hepatic veins [32].

Liver sarcoidosis can be associated with chronic cholestasis, either intrahepatic 
(mimicking primary biliary cirrhosis or primary sclerosing cholangitis) or extrahe-
patic (by hilar or ductal compression by adenopathies) [20]. Clinical manifestations 
of intrahepatic cholestasis reported in 31 patients were pruritus, jaundice and right 
quadrant abdominal pain. Extrahepatic cholestasis is far rarer [33], and CT scan and 
endoscopic retrograde cholangiopancreatography are required for the diagnosis.

Acute sarcoidosis rarely presents with liver involvement [20]. Usually, the 
clinical presentation is dominated by pulmonary symptoms (cough, dyspnea and 
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chest discomfort) and constitutional symptoms (fever, fatigue, malaise and weight 
loss). Liver involvement may be suspected in the presence of jaundice, pruritus or 
abnormal liver function tests.

Figure 1 summarizes possible clinical aspects of liver sarcoidosis.

4. Laboratory findings in liver sarcoidosis

Both cholestasis and hepatocytolysis can appear in liver sarcoidosis. Abnormal 
liver tests are found in up to 40% of patients with sarcoidosis, with a predominance 
of cholestasis (increased alkaline phosphatase (ALP), gamma-glutamyl transpep-
tidase (γGT) and minor increases in bilirubin levels) [34]. ALP can be increased 
in up to 90% of the patients with symptoms of hepatic disease, up to 10 times the 
upper normal limit [19]; by contrast, increases in transaminases are mild and less 
frequent. The severity of the cholestasis is associated with the degree of granuloma-
tous inflammation [35].

Peripheral lymphopenia, especially noted in CD4+ positive cells, can be useful 
in suspecting sarcoidosis [31]. Hypercalcemia and hypercalciuria can also be found, 
but unrelated to liver involvement.

In cases with portal hypertension, frequent findings are pancytopenia [20, 
31] with the predominance of thrombocytopenia. Hypoalbuminemia can also be 
encountered as a sign of liver disease.

Most laboratory determinations are aimed at excluding other causes of liver 
disease. Most commonly used are viral serology markers for hepatitis B and C infec-
tion, serum markers for Wilson’s disease and hemochromatosis (especially in young 
patients), autoantibody determinations for celiac disease, primary biliary cirrhosis 
and autoimmune hepatitis. Table 1 summarizes the main serum determinations to 
exclude other etiologies of liver disease [36].

Patients with active disease may present with increased levels of serum inflam-
mation markers (such as erythrocyte sedimentation rate and C-reactive protein), 
regardless of the organs involved [37]. CRP may also be associated with fatigue in 
sarcoidosis. However, these tests are not specific in any way to sarcoidosis.

There are yet no serum markers for the clear diagnosis of sarcoidosis. High 
serum levels of angiotensin-converting enzyme have been associated with sarcoid-
osis and are present in about 60% of patients with active disease [19]. Nevertheless, 
the test is far from pathognomonic, with low positive and negative predicting values 

Figure 1. 
Summary of clinical aspects encountered in liver sarcoidosis.
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syndrome), while one patient had both skin and ocular manifestations (uveitis 
and sarcoid nodules). Notably, hepatomegaly was observed in all 7 patients, with 
2 patients presenting with concomitant splenomegaly. One of these patients was 
found to have primary Budd-Chiari syndrome.

Another case report presents the diagnosis of liver sarcoidosis in an asymptom-
atic 66-year-old woman with abnormal liver function test on routine evaluation 
[27], requiring extensive evaluation by tomography and magnetic resonance imag-
ing and ultimately liver biopsy for diagnostic confirmation.

In rare instances, necrosis of the sarcoid granulomas may appear [28]. The case 
of a 37-year-old woman with sudden onset of fever and right abdominal pain is 
reported. Initially, the patient was treated for suspicion of intra-abdominal infec-
tion. The presence of liver and splenic lesions on abdominal CT scan prompted the 
need for liver biopsy, showing necrotizing granulomas negative for infection, with 
remission of symptoms after corticoid therapy.

Few cases of typical sarcoidosis have been described under the age of 20 years 
[29]. One case report [30] presents the diagnosis of pediatric-onset adult sarcoid-
osis, with lung, liver and lymph nodes involvement. The 9-year-old patient pre-
sented with asthenia, weight loss, hepatosplenomegaly and 2 palpable lymph nodes 
(supraclavicular and inguinal). The major aspect of this case is the emphasis on the 
differential diagnosis from lymphoproliferative diseases in patients with abdominal 
organomegaly.

Furthermore, liver sarcoidosis may evolve silently with the development 
of cirrhosis and portal hypertension. Such a case was reported in 2012 [31] in 
a 48-year-old patient, complaining of abdominal pain. CT scan in this patient 
revealed hepatosplenomegaly and increased diameter of portal and splenic vein, 
suggestive of portal hypertension. In the absence of autoimmune and viral markers, 
the patient underwent liver biopsy with a positive diagnosis of liver sarcoidosis. 
Repeated thorax CT scans did not reveal pulmonary or lymph nodes involvement. 
Splenectomy was required due to severe pancytopenia. The patient’s evolution 
was complicated with the development of ascites; the authors note the absence of 
esophageal or gastric varices as a sign of portal hypertension in this patient.

A review of 37 patients with sarcoidosis and portal hypertension [20] found a 
predominance of female patients. All patients presented with hepatosplenomegaly 
and esophageal varices in different degrees. Direct measurement of pressure in 
the portal vein was performed in 18 patients, with an average portal pressure of 
24.6 mmHg. The authors emphasize the different physiopathological aspects of 
portal hypertension in sarcoidosis: healing fibrosis, large sarcoid granulomas and 
small perigranular arteriovenous shunts may increase sinusoidal resistance leading 
to portal hypertension. A presinusoidal blockage may occur by the direct pres-
sure of the sarcoid granulomas in the portal areas. Another possible explanation is 
ischemia-induced fibrosis and cirrhosis in the setting of primary granulomatous 
phlebitis of the portal and hepatic veins [32].

Liver sarcoidosis can be associated with chronic cholestasis, either intrahepatic 
(mimicking primary biliary cirrhosis or primary sclerosing cholangitis) or extrahe-
patic (by hilar or ductal compression by adenopathies) [20]. Clinical manifestations 
of intrahepatic cholestasis reported in 31 patients were pruritus, jaundice and right 
quadrant abdominal pain. Extrahepatic cholestasis is far rarer [33], and CT scan and 
endoscopic retrograde cholangiopancreatography are required for the diagnosis.

Acute sarcoidosis rarely presents with liver involvement [20]. Usually, the 
clinical presentation is dominated by pulmonary symptoms (cough, dyspnea and 
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chest discomfort) and constitutional symptoms (fever, fatigue, malaise and weight 
loss). Liver involvement may be suspected in the presence of jaundice, pruritus or 
abnormal liver function tests.

Figure 1 summarizes possible clinical aspects of liver sarcoidosis.

4. Laboratory findings in liver sarcoidosis

Both cholestasis and hepatocytolysis can appear in liver sarcoidosis. Abnormal 
liver tests are found in up to 40% of patients with sarcoidosis, with a predominance 
of cholestasis (increased alkaline phosphatase (ALP), gamma-glutamyl transpep-
tidase (γGT) and minor increases in bilirubin levels) [34]. ALP can be increased 
in up to 90% of the patients with symptoms of hepatic disease, up to 10 times the 
upper normal limit [19]; by contrast, increases in transaminases are mild and less 
frequent. The severity of the cholestasis is associated with the degree of granuloma-
tous inflammation [35].

Peripheral lymphopenia, especially noted in CD4+ positive cells, can be useful 
in suspecting sarcoidosis [31]. Hypercalcemia and hypercalciuria can also be found, 
but unrelated to liver involvement.

In cases with portal hypertension, frequent findings are pancytopenia [20, 
31] with the predominance of thrombocytopenia. Hypoalbuminemia can also be 
encountered as a sign of liver disease.

Most laboratory determinations are aimed at excluding other causes of liver 
disease. Most commonly used are viral serology markers for hepatitis B and C infec-
tion, serum markers for Wilson’s disease and hemochromatosis (especially in young 
patients), autoantibody determinations for celiac disease, primary biliary cirrhosis 
and autoimmune hepatitis. Table 1 summarizes the main serum determinations to 
exclude other etiologies of liver disease [36].

Patients with active disease may present with increased levels of serum inflam-
mation markers (such as erythrocyte sedimentation rate and C-reactive protein), 
regardless of the organs involved [37]. CRP may also be associated with fatigue in 
sarcoidosis. However, these tests are not specific in any way to sarcoidosis.

There are yet no serum markers for the clear diagnosis of sarcoidosis. High 
serum levels of angiotensin-converting enzyme have been associated with sarcoid-
osis and are present in about 60% of patients with active disease [19]. Nevertheless, 
the test is far from pathognomonic, with low positive and negative predicting values 
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(84% and 74%, respectively). Normal ACE levels should not be used for exclusion 
of sarcoidosis-they can be encountered in patients with chronic disease or patients 
under corticoid therapy. High values are indicative of sarcoidosis and can be used 
in excluding other granulomatous diseases. However, inflammatory bowel disease 
can also manifest with high level of ACE, and the differential diagnosis is difficult, 
especially when primary biliary cirrhosis is associated. Increased levels of ACE can 
also be found in pulmonary silicosis, asbestosis, military tuberculosis, diabetes 
mellitus and hyperthyroidism [38].

5. Imaging in liver sarcoidosis

In asymptomatic patients, a routine laboratory testing or abdominal ultrasound 
can raise suspicion of liver disease, especially in the setting of a known history of 
sarcoidosis. In fact, some authors recommend routine testing for liver sarcoidosis in 
the course of the disease [19].

Abdominal ultrasonography frequently reveals hepatomegaly, possibly associ-
ated with splenomegaly in the case of splenic involvement or portal hypertension. 
One review found that 8% of patients with liver sarcoidosis had marked hepato-
megaly, with an anteroposterior diameter of over 25 cm [39]. The general aspect of 

Determination Result Diagnosis Comments

HBs antigen Positive Hepatitis B infection Determine HBV-DNA
Search for HDV 
co-infection

HCV antibodies Positive Possible hepatitis C infection Confirm infection with 
HCV- RNA

IgM antibodies for 
cytomegalovirus

Positive Possible CMV hepatitis Determine viremia

Ceruloplasmin Low values Possible Wilson’s disease Confirm with genetic 
testingSerum copper High values

Urinary copper High values

Serum ferritin High values Possible hemochromatosis Confirm with genetic 
testing/liver biopsyTransferrin levels High values

Antinuclear antibodies Positive Possible autoimmune hepatitis Search for concurrent 
abnormal tests and/or 
other organ involvedAntismooth muscle 

antibodies (SMA)
Positive Possible autoimmune hepatitis

Antiliver kidney muscle 
antibodies (LKM-1)

Positive Possible autoimmune hepatitis

Antimitochondrial 
antibodies

Positive Possible primary biliary 
cirrhosis

Antineutrophil 
cytoplasmic antibodies

Positive Possible Wegener’s disease, 
other vasculitis

Anti-Saccharomyces 
cerevisiae

Positive Possible inflammatory bowel 
disease, associated with 
primary biliary cirrhosis

Antitissue 
transglutaminase

Positive Possible celiac disease

Table 1. 
Biological parameters required in the etiology of liver disease (adapted from [36]).
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the liver is of increased echogenicity, either homogenous or diffusely heterogeneous 
[40] (Figure 2). The aspect sometimes may resemble fatty liver disease [41].

Focal liver nodules may appear on ultrasonography in the case when sarcoid 
granulomas conflate and form macroscopic masses. Such nodules have been 
described in up to 19% of patients [40]. Typically, there are innumerous round 
nodules, diffusely distributed, with size ranging from 1 to 2 mm to centimeters [39]. 
Color Doppler ultrasonography reveals hypovascularization of the nodules.

Splenomegaly is also reported in almost 60% of patients with liver sarcoidosis 
[40], with markedly increased dimensions (over 18 cm) in 6% of the cases. In 15% 
of cases, splenomegaly is associated with hypoechoic splenic nodules. The fre-
quency of nodules appears to vary according to geographical distribution and ethnic 
characteristics [40]. They are distributed diffusely within the splenic parenchyma, 
with a medium size of 1 cm [42]; they demonstrate hypovascularization on Doppler 
analysis. Isolated splenic nodules are more frequent than isolated hepatomegaly or 
liver nodules in sarcoidosis.

Up to 76% of patients with liver and splenic nodules also associate with enlarged 
abdominal lymph nodes [43], with infrequent punctate calcifications. Adenopathies 
are usually found periportal, celiac, paracaval and para-aortic, with dimensions 
ranging from 1 cm to 4–6 cm [44, 45]. Larger perihepatic lymph nodes can be asso-
ciated with advanced liver disease. They raise the need for differential diagnosis to 
malignant conditions (primarily lymphoproliferative disorders), intra-abdominal 
infections and benign conditions such as primary biliary cirrhosis or chronic 
hepatitis C.

Contrast-enhanced ultrasonography (CEUS) has emerged as a new, reliable and 
non-invasive means of evaluation of liver disease [45]. CEUS has proven its greatest 
utility in differentiating between benign and malignant liver and splenic nodules, 
with sensitivity and specificity similar to those of CT scans. The use of CEUS in 
abdominal sarcoidosis has been evaluated in small case series or case reports [45], 
due to the scarcity of the cases and also to the fact that patients with hepatosplenic 
sarcoidosis rarely present with focal lesions, making them difficult candidates for 
CEUS (Figure 3).

If hypoechoic liver lesions appear on conventional ultrasonography, they have 
variable arterial enhancement with progressive washout in the portal and late 
phases [45].

Figure 2. 
Abdominal ultrasonography revealing diffusely heterogeneous hepatomegaly in a patient with liver sarcoidosis.
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the liver is of increased echogenicity, either homogenous or diffusely heterogeneous 
[40] (Figure 2). The aspect sometimes may resemble fatty liver disease [41].

Focal liver nodules may appear on ultrasonography in the case when sarcoid 
granulomas conflate and form macroscopic masses. Such nodules have been 
described in up to 19% of patients [40]. Typically, there are innumerous round 
nodules, diffusely distributed, with size ranging from 1 to 2 mm to centimeters [39]. 
Color Doppler ultrasonography reveals hypovascularization of the nodules.

Splenomegaly is also reported in almost 60% of patients with liver sarcoidosis 
[40], with markedly increased dimensions (over 18 cm) in 6% of the cases. In 15% 
of cases, splenomegaly is associated with hypoechoic splenic nodules. The fre-
quency of nodules appears to vary according to geographical distribution and ethnic 
characteristics [40]. They are distributed diffusely within the splenic parenchyma, 
with a medium size of 1 cm [42]; they demonstrate hypovascularization on Doppler 
analysis. Isolated splenic nodules are more frequent than isolated hepatomegaly or 
liver nodules in sarcoidosis.

Up to 76% of patients with liver and splenic nodules also associate with enlarged 
abdominal lymph nodes [43], with infrequent punctate calcifications. Adenopathies 
are usually found periportal, celiac, paracaval and para-aortic, with dimensions 
ranging from 1 cm to 4–6 cm [44, 45]. Larger perihepatic lymph nodes can be asso-
ciated with advanced liver disease. They raise the need for differential diagnosis to 
malignant conditions (primarily lymphoproliferative disorders), intra-abdominal 
infections and benign conditions such as primary biliary cirrhosis or chronic 
hepatitis C.

Contrast-enhanced ultrasonography (CEUS) has emerged as a new, reliable and 
non-invasive means of evaluation of liver disease [45]. CEUS has proven its greatest 
utility in differentiating between benign and malignant liver and splenic nodules, 
with sensitivity and specificity similar to those of CT scans. The use of CEUS in 
abdominal sarcoidosis has been evaluated in small case series or case reports [45], 
due to the scarcity of the cases and also to the fact that patients with hepatosplenic 
sarcoidosis rarely present with focal lesions, making them difficult candidates for 
CEUS (Figure 3).

If hypoechoic liver lesions appear on conventional ultrasonography, they have 
variable arterial enhancement with progressive washout in the portal and late 
phases [45].

Figure 2. 
Abdominal ultrasonography revealing diffusely heterogeneous hepatomegaly in a patient with liver sarcoidosis.
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Regarding hypoechoic splenic nodules, on CEUS, they appear as progressive 
hypoenhancing nodules in the arterial and parenchymal phases. As the investiga-
tion progresses into the parenchymal phase, the lesion-to-parenchyma contrast dif-
fusion is increased. The mild enhancement in the arterial phase can be homogenous 
or diffusely heterogeneous, while in the parenchymal phase, it may be homogenous 
or with a dotted pattern. Sometimes, peripheral blood vessels may be visible and 
have an irregular aspect. These characteristics may be compatible with malignant 
conditions; therefore, biopsy is mandatory for a clear diagnosis.

A study performed in 2013 evaluated the efficacy of CEUS in diagnostic abdominal 
disease in 21 patients with pulmonary sarcoidosis [46]. Eighteen patients had no hepa-
tosplenic disease, one patient had splenic nodules and two patients had liver lesions. 
CEUS as well as CT scan and abdominal MRI gave concordant results. The authors 
underline the importance of CEUS in the evaluation of these patients, as it offers the 
same information without any contraindications that CT or MRI might have including 
allergy to contrast, contrast-induced nephropathy or the presence of pacemakers or 
metallic devices. It is also suggested that CEUS should be used in the first evaluation of 
patients with pulmonary sarcoidosis and in their monitorization during treatment.

The latest review on the importance of CEUS in the evaluation of abdominal 
involvement in sarcoidosis describes the following characteristics [47]:

• Liver aspect on CEUS: variable nodular enhancement in the arterial phase, 
progressive hypoenhancement in the portal and late phases.

• Splenic aspect on CEUS: progressive hypoenhancement in the arterial and 
parenchymal phase. Possible patterns: rim-like, homogenous, dotted.

Endoscopic ultrasound elastography could also be used to characterize liver 
sarcoidosis [47]. The lesions may appear as single masses with blue hard patterns 
within and around.

However, the lack of sufficient data especially from clinical trials or large studies 
makes it impossible to establish clear recommendations on the use of CEUS in liver 
sarcoidosis; therefore, other imagistic methods are required for a complete positive 
diagnosis.

CT scans in liver sarcoidosis may reveal homogenous hepatomegaly (with 
possible low-density intrahepatic septa) [40] (Figure 4). Liver nodules appear as 
hypoenhanced masses as opposed to the adjacent normal liver parenchyma. There is 

Figure 3. 
CEUS in a patient with liver sarcoidosis—diffuse disease, without focal lesions (late phase).
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no visible peripheral enhancement. Typically, the nodules have no mass effect. 
Sometimes, these numerous hypodense nodules with variable dimensions warrant 
differential diagnosis to metastatic disease of the liver, but also miliary liver tuber-
culosis, fungal infections or Langerhans cell histiocytosis [48].

CT scan is useful in the diagnosis of liver cirrhosis and portal hypertension sub-
sequent to sarcoidosis [49], as rare as they appear. Typical aspects include hyper-
trophy of the caudate lobe, dilatation of the portal and splenic veins, irregular liver 
contour, collateral circulation vessels around the digestive tract as well as ascites.

MRI evaluation of liver sarcoidosis may reveal hypointense and hypoenhancing 
nodules relative to the adjacent liver parenchyma [40] (Figures 5 and 6). Still, the 
particularity of the imaging is the lack of mass effect or any impact of the nodules 
on the surrounding parenchyma or adjacent vessels.

T2-weighted fat-saturated images are the most conclusive in diagnosing hypoin-
tense nodules in liver sarcoidosis. This is an important part in the differential diag-
nosis from malignancies, as these appear most frequently as hyperintense. Other 
signs suggestive of sarcoidosis are irregular contour of the liver and high periportal 

Figure 4. 
Abdominal CT scan of a patient with liver sarcoidosis showing homogeneous hepatomegaly and splenomegaly.

Figure 5. 
MRI of a patient with diffuse liver sarcoidosis.
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hypoenhanced masses as opposed to the adjacent normal liver parenchyma. There is 
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signal intensity [50]. However, cases have been described where masses with T2 
hyperintensity have proven to be liver sarcoidosis in histology examination [51].

Nodules located in the hilar area need to be differentiated from cholangiocarcino-
mas. In cases thus located or in the case of hilum adenopathies and subsequent ste-
nosis of biliary ducts, magnetic resonance cholangiopancreatography may reveal the 
stenosis with dilatation of intrahepatic bile ducts, similar to that in a Klatskin tumor 
[52]. In this case, the positive diagnosis is set by biopsy, usually obtained by ERCP.

6. Management of liver sarcoidosis

Guidelines for the management of sarcoidosis are relatively old and have little 
approach to the possibility of liver sarcoidosis [53]. Staging of sarcoidosis takes into 
account the pulmonary and mediastinal lymph node involvement, without consid-
ering systemic disease. Recommendations for monitoring are as follows:

• Surveillance for 2 years to determine the need for systemic therapy (taking into 
account the fact that many patients present spontaneous remission).

• Therapy should be initiated in patients with severe, active or progressive disease.

• Patients with remission after corticoid therapy should be more closely moni-
tored as the relapse rate is higher than in patients with spontaneous remission.

Mild disease (including skin lesions, uveitis and respiratory symptoms) may 
be managed with topical steroids. Systemic or progressive disease can be managed 
with systemic corticotherapy, and if necessary cytotoxic therapy or antimalaric 
agents. Cardiac or neurologic involvement, hypercalcemia and ocular disease not 
responsive to topic therapy are clear indications for systemic therapy. Regarding 
pulmonary disease, the consensus is that progressive pulmonary infiltrates or 
progressive decrease in pulmonary function may require medical therapy. Recent 
reviews [5, 54] support the idea of initiating therapy in the case of systemic disease 
with potential of progression to permanent organ damage or life-threatening condi-
tions (such as arrhythmias).

Figure 6. 
MRI in a patient with liver and splenic sarcoidosis demonstrating hypoattenuation of splenic lesions (A). MRI 
in the same patient demonstrating hepatosplenomegaly (B).
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Data for the management of liver sarcoidosis is gathered from small trials and 
case reports. The following recommendations may be followed:

• In patients with asymptomatic liver disease or mildly elevated liver enzymes 
without cholestasis, observation is required. Incidentally discovered hepato-
megaly falls under this category [55].

• In patients with symptomatic liver disease, cholestasis or risk for hepatic 
complications, medical treatment is required.

The first line of treatment includes steroids and ursodeoxycholic acid (UDCA). 
Alternatively, azathioprine, methotrexate, glutathione, cyclosporine, cyclophos-
phamide, thalidomide and infliximab have been studied in the management of liver 
sarcoidosis.

The beneficial effect of corticosteroids is based on their ability to suppress the 
inflammatory response, thus decreasing the number of liver granulomas and the 
liver size, as well as ameliorating constitutional symptoms. Low-dose prednisone 
(10–20 mg/day) is recommended for patients with mild disease, while higher 
doses can be required in patients with severe symptoms. Treatment duration varies 
according to clinical and laboratory response, with up to 1 year of treatment before 
tapering the doses [56]. However, steroids have not proven beneficial for asymp-
tomatic patients or patients with advanced stages of liver disease, including cirrho-
sis and portal hypertension [19].

UDCA has proven effective especially in patients with liver sarcoidosis mani-
fested by pruritus. Recent trials has also proven its effect on delaying disease 
progression. One study has even proved that UDCA is superior to prednisone in 
improving cytolysis syndrome, pruritus and fatigue [57]. The usual daily dose of 
UDCA is 13–15 mg/kg.

Table 2 summarizes case reports with unusual treatment and evolution of liver 
sarcoidosis.

Drug Dosage Time to 
improvement

Remarks Reference

Infliximab 3 mg/kg at 8 weeks 6 weeks A patient with cirrhosis, 
portal hypertension and 

refractory ascites

[58]

Azathioprine 50–150 mg/kg 8 weeks 4 patients [23]

Methotrexate 10–15 mg/week 6 months 2 patients, with 
improvement in liver 

function tests

[59]

Leflunomide 20 mg/day 6 months 1 patient [60]

Cyclosporine 20–200 mg/day Mean treatment 
duration 4 years

9 patients after liver 
transplantation for 

sarcoidosis

[61]

Thalidomide 100–200 mg/kg 7–12 months 3 patients with 
concomitant skin lesions

[62]

Mycophenolate 
mofetil

250 mg/m2 up to 
1 g/m2

1 month 1 patient with pediatric-
onset adult sarcoidosis

[30]

Table 2. 
Treatment options for liver sarcoidosis.
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without cholestasis, observation is required. Incidentally discovered hepato-
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according to clinical and laboratory response, with up to 1 year of treatment before 
tapering the doses [56]. However, steroids have not proven beneficial for asymp-
tomatic patients or patients with advanced stages of liver disease, including cirrho-
sis and portal hypertension [19].

UDCA has proven effective especially in patients with liver sarcoidosis mani-
fested by pruritus. Recent trials has also proven its effect on delaying disease 
progression. One study has even proved that UDCA is superior to prednisone in 
improving cytolysis syndrome, pruritus and fatigue [57]. The usual daily dose of 
UDCA is 13–15 mg/kg.

Table 2 summarizes case reports with unusual treatment and evolution of liver 
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portal hypertension and 
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Nevertheless, it is essential to remember standard treatment measures in 
patients with advanced liver disease [19]. These patients may benefit from liver 
transplantation, with 60% survival at 5 years [63]. Careful monitoring is required 
as reports of sarcoidosis recurrence after transplantation have emerged.

7. Conclusions

Liver sarcoidosis is a frequent involvement in an otherwise rare disease. 
Having an incompletely elucidated etiology, its clinical and biological spectrum is 
extremely vast, and with few reports and no substantial clinical trials, its manage-
ment is mainly patient-based. However, suspicion of systemic sarcoidosis in a 
patient should warrant extensive evaluation for associated liver disease, as this may 
impact the prognosis of the patient in the clinical history. The fact that this condi-
tion can progress to end-stage liver disease and can represent an indication for liver 
transplantation should set sarcoidosis among hepatopathies to be clearly diagnosed 
and monitored.
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Abstract

Noncaseating epithelioid granulomas without accompanying systemic symp-
toms of sarcoidosis have been described in association with many primary tumors 
where they are designated as sarcoid-like (SL) reaction. Morphologically, this 
SL reaction is similar to granulomas found in systemic sarcoidosis comprising of 
focal accumulation of epithelioid cells and multinucleated giant cells. They can be 
seen either adjacent to the primary malignancy or in local draining lymph nodes. 
Additionally, sarcoid-like granulomas can affect other organs distant from the 
primary neoplasm, such as the spleen, bone marrow, and skin. This sarcoid-like 
reaction is thought to occur as an immunologic T-cell-mediated response to antigens 
expressed by the neoplastic cells or soluble tumor antigens. Whether the pres-
ence of this sarcoid-like reaction has any prognostic significance in the associated 
neoplasm is unclear.

Keywords: sarcoid-like granulomas, malignancy, prognosis

1. Introduction

Granulomatous inflammation is a type of chronic tissue reaction characterized 
histologically by accumulation of epithelioid cells and multinucleated giant cells. 
Sarcoidosis is a systemic granulomatous disorder of unknown etiology that affects 
various organs. Sarcoid-like (SL) granulomas/reactions can be seen in patients with 
malignant tumors without the history of systemic sarcoidosis. These reactions were 
first described by Wolbach in 1911 [1]. Subsequently, Herxheimer in 1917 reported 
sarcoidal granulomas in patients with carcinomas of breast, rectum, and cystic 
duct [2]. These granulomas can occur either within the primary tumor, adjacent to 
the primary malignancy, in local draining lymph nodes, or in organs distant from 
the primary malignancy such as the spleen, bone marrow, and skin. This SL reac-
tion is thought to occur in response to antigens expressed by the neoplastic cell or 
soluble tumor antigens that trigger a T-cell-mediated local immune response. Other 
etiologies of granuloma formation in patients with malignancy are co-existing 
sarcoidosis, infectious etiology, and reaction to therapeutic drug or procedure. The 
SL granulomas have been reported to occur with an average frequency of 14% in 
Hodgkin lymphoma cases, 7% in non-Hodgkin lymphomas, 50% in seminomas, less 
than 1% in sarcomas, and 4% in various carcinomas [3, 4].
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SL granulomas have been reported to occur with an average frequency of 14% in 
Hodgkin lymphoma cases, 7% in non-Hodgkin lymphomas, 50% in seminomas, less 
than 1% in sarcomas, and 4% in various carcinomas [3, 4].
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2. Histologic features

Morphologically, the granulomas of SL reaction are similar to those seen in 
sarcoidosis. The granulomas are comprised of central focus of epithelioid cells sur-
rounded by a rim of lymphocytes. Both Langhans-type and foreign body-type giant 
cells containing asteroid body and Schaumann body inclusions have been reported 
[5, 6]. Usually, these granulomas are noncaseating with no central necrosis. In 
solid tumors such as renal cell carcinomas, the granulomas have been described in 
intratumoral and peritumoral location as well as in the nonneoplastic kidney and 
draining lymph nodes [7].

3. Pathophysiology

The granuloma formation in sarcoidosis is mediated by T-cells [8]. The 
 granulomas in SL reactions are postulated to be a T-cell-mediated immunologic 
reaction to soluble tumor antigens shed by the tumor cells or released during tumor 
necrosis [3, 9]. In the study by Kurata et al., the authors found that the solitary 
granulomas in SL reactions first occur between lymph sinus and T-zone, the mul-
tiple granulomas mainly occur within T-zone, and the confluent types often occupy 
the whole lymph node except some residual lymphoid follicles [10]. Such a pattern 
suggested that the granulomas grow along the T-zone, where antigen presentation 
mainly occurs. Recently, some authors have also hypothesized that dendritic cells 
play an important role in the mechanism of T-cell activation that leads to formation 
of granulomas [10, 11].

SL reactions have also been reported after interferon therapy in patients with 
malignant melanoma and after interleukin-2 therapy for renal cell carcinoma 
[12, 13].

4. Prognostic significance

A dense lymphocytic infiltrate at the margins of some malignant tumors such 
as medullary carcinoma of the breast and colonic adenocarcinoma has been associ-
ated with an improved prognosis. This improved prognosis has been attributed 
to an immune-mediated cytotoxic T cell response to the tumor. Similarly, the SL 
reactions, which are thought to be an immune response to the tumor antigens, are 
expected to be associated with improved prognosis.

Currently, the prognostic significance of these SL granulomas is debatable. Some 
authors hypothesized that SL granulomatous reactions could play an important role 
in the host’s defense against metastatic spread [9, 14]. Several studies have shown that 
the presence of granulomas in Hodgkin’s disease correlated with improved survival 
in all stages of disease [15–17]. Similarly, SL reactions in gastric carcinoma have been 
reported to have a good prognosis [18]. Takeuchi et al. demonstrated that the incidence 
of SL reactions in the regional lymph nodes decreased as gastric cancer progressed 
[19]. In another study on seven cases of gastric cancer associated with SL reaction, 
none of the patients had any episodes of recurrence, suggesting a more favorable 
prognosis when compared with gastric cancer patients without a SL reaction [20].

SL reactions are relatively less common in solid tumors as compared to lympho-
mas. In a study by Lynch et al., the authors found that SL reaction was associated 
with improved prognosis in small cell carcinoma of the lung [21]. Recently, Steinfort 
et al. [22] studied eight patients with nonsmall cell carcinoma lung where sarcoidal 
granulomas were present in regional lymph nodes. The authors concluded that the 
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presence of sarcoidal reactions within regional lymph nodes of these patients pre-
dicted a lower rate of disease recurrence after definitive surgical resection. However, 
an earlier study by Kamiyoshihara et al. ruled out this hypothesis in lung cancer and 
found the SL reactions to be of no prognostic significance [23]. Similarly Tomimaru 
et al. studied 22 lung carcinoma patients with SL reaction in the regional lymph 
nodes and found no statistically significant difference in the overall survival [24].

Few cases of breast carcinoma and colorectal carcinoma associated with a stro-
mal granulomatous SL reaction have been reported in the literature [25–30]. The 
authors were not able to make a definitive comment on the prognostic significance 
of these SL reactions in these published reports due to limited number of cases.

Recently, we published the largest case series on SL reactions in renal cell 
carcinoma [7]. However, due to the limited follow-up and small number of cases, 
we could not conclude if these SL granulomas had any prognostic significance in 
renal cell carcinomas. We hypothesized that the high content of glycogen and lipid 
in tumor cells of clear cell and clear cell papillary renal cell carcinomas possibly 
triggered a granulomatous reaction, similar to that seen in seminomas.

In a recent case series published by Lashari et al., the authors reported the 
occurrence of granulomatous mediastinal lymphadenitis at a site remote from 
the location of primary gynecological malignancy without evidence of metastatic 
disease [31].

5. Sarcoidosis coexisting with malignancy

Sarcoidosis is associated with an increased risk for cancer development in vari-
ous organs such as lung, liver, or stomach [32, 33]. Many hematologic malignancies 
and melanomas have also been associated with sarcoidosis. Coexistence of sarcoid-
osis and cancer has been associated with a diminished survival rate [34]. Sarcoidosis 
can present in patients before, during, or after diagnosis of malignancy [35, 36].

The association between systemic sarcoidosis and malignant lymphoma was first 
described by Brincker in 1986. The author used the term “Sarcoidosis-lymphoma 
syndrome” to describe this association [37]. It refers to development of lymphoma 
and other hematological malignancies after diagnosis of sarcoidosis as well as 
includes patients with lymphoma and hematological malignancies who subse-
quently develop sarcoidosis [35]. Differentiating between granulomas of systemic 
sarcoidosis and SL granulomas in patients with malignancy is difficult based on 
morphology alone. Diagnosis of systemic sarcoidosis is made in the presence of 
additional well-recognized clinical and radiological findings.

6. Diagnostic dilemmas

Radiologically, a SL reaction can mimic tumor recurrence/deposits in the drain-
ing lymph nodes. Hence, differentiating lymphadenopathy caused by a SL reaction 
and metastatic disease is very important clinically. Definitive diagnosis can be made 
only by histopathological examination of the lymph nodes.

Granulomas in the draining lymph nodes of malignancy can be both infectious 
as well as SL reaction. The center of these granulomas may sometimes have nests or 
isolated tumor cells. Hence, a close scrutiny of such granulomas should be per-
formed to avoid missing metastatic disease. Immunostaining with cytokeratin may 
be required for recognizing these in difficult cases [38].

Knowledge of the usual tumor behavior along with correlating radiologic and 
histologic findings is important to avoid misdiagnosis.
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2. Histologic features
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sarcoidosis. The granulomas are comprised of central focus of epithelioid cells sur-
rounded by a rim of lymphocytes. Both Langhans-type and foreign body-type giant 
cells containing asteroid body and Schaumann body inclusions have been reported 
[5, 6]. Usually, these granulomas are noncaseating with no central necrosis. In 
solid tumors such as renal cell carcinomas, the granulomas have been described in 
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to an immune-mediated cytotoxic T cell response to the tumor. Similarly, the SL 
reactions, which are thought to be an immune response to the tumor antigens, are 
expected to be associated with improved prognosis.
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includes patients with lymphoma and hematological malignancies who subse-
quently develop sarcoidosis [35]. Differentiating between granulomas of systemic 
sarcoidosis and SL granulomas in patients with malignancy is difficult based on 
morphology alone. Diagnosis of systemic sarcoidosis is made in the presence of 
additional well-recognized clinical and radiological findings.

6. Diagnostic dilemmas

Radiologically, a SL reaction can mimic tumor recurrence/deposits in the drain-
ing lymph nodes. Hence, differentiating lymphadenopathy caused by a SL reaction 
and metastatic disease is very important clinically. Definitive diagnosis can be made 
only by histopathological examination of the lymph nodes.

Granulomas in the draining lymph nodes of malignancy can be both infectious 
as well as SL reaction. The center of these granulomas may sometimes have nests or 
isolated tumor cells. Hence, a close scrutiny of such granulomas should be per-
formed to avoid missing metastatic disease. Immunostaining with cytokeratin may 
be required for recognizing these in difficult cases [38].

Knowledge of the usual tumor behavior along with correlating radiologic and 
histologic findings is important to avoid misdiagnosis.



Sarcoidosis and Granulomatosis - Diagnosis and Management

142

Author details

Komal Arora1, Neeraj Kaur2 and Jae Y. Ro3*

1 University of Pittsburgh Medical Center Horizon Hospital, Farrell, PA, 
United States

2 University of Texas Health Science Center, San Antonio, TX, United States

3 Houston Methodist Hospital, United States

*Address all correspondence to: jaero@houstonmetodist.org

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

143

Sarcoid Granulomas in Malignancy
DOI: http://dx.doi.org/10.5772/intechopen.92182

References

[1] Wolbach SB. A new type of cell 
inclusion, not parasitic, associated 
with disseminated granulomatous 
lesions. Journal of Medical Research. 
1911;24(2):243-258

[2] Herxheimer G. Uber karzinoma 
und tuberkulose. Zeitschrift für 
Tuberkulose. 1917;27:251-258

[3] Brincker H. Sarcoid reactions in 
malignant tumours. Cancer Treatment 
Reviews. 1986;13:147-156

[4] Khurana KK, Stanley MW, 
Powers CN, Pitman MB. Aspiration 
cytology of malignant neoplasms 
associated with granulomas and 
granuloma-like features: Diagnostic 
dilemmas. Cancer. 1998;84(2):84-91

[5] Nadel EM, Ackerman LV. Lesions 
resembling Boeck’s sarcoid in lymph 
nodes draining an area containing 
a malignant neoplasm. American 
Journal of Clinical Pathology. 
1950;20(10):952-957

[6] Symmers WS. Localized Tuberculoid 
granulomas associated with carcinoma: 
Their relationship to Sarcoidosis. 
The American Journal of Pathology. 
1951;27(3):493-521

[7] Arora K, Divatia MK, Truong L, 
Shen SS, Ayala AG, Ro JY. Sarcoid-like 
granulomas in renal cell carcinoma: The 
Houston Methodist hospital experience. 
Annals of Diagnostic Pathology. 
2017c;31:62-65

[8] Crystal RG, Hunninghake GW, 
Gadek JE, Keogh BA, Rennard SI, 
Bitterman PB. The pathogenesis of 
sarcoidosis. In: Chretien J, Marsac J, 
Saltiel JC, editors. Sarcoidosis and Other 
Granulomatous Disorders. Paris: 
Pergamon Press; 1981. pp. 13-35

[9] Bässler R, Birke F. Histopathology of 
tumour associated sarcoid-like stromal 

reaction in breast cancer. An analysis 
of 5 cases with immunohistochemical 
investigations. Virchows Archiv. 
A, Pathological Anatomy and 
Histopathology. 1988;412(3):231-239

[10] Kurata A, Terado Y, Schulz A, 
Fujioka Y, Franke FE. Inflammatory 
cells in the formation of tumor-related 
sarcoid reactions. Human Pathology. 
2005;36(5):546-554

[11] Ota M, Amakawa R, Uehira K, Ito T, 
Yagi Y, Oshiro A, et al. Involvement of 
dendritic cells in sarcoidosis. Thorax. 
2004;59:408-413

[12] Massaguer S, Sánchez M, 
Castel T. Mediastinal sarcoidosis 
induced by high-dose alpha-2-interferon 
therapy in a patient with malignant 
melanoma. European Radiology. 
2004;14:1716-1717

[13] Logan TF, Bensadoun ES. Increased 
disease activity in a patient with 
sarcoidosis after high dose interleukin 
2 treatment for metastatic renal cancer. 
Thorax. 2005;60:610-611

[14] Pavic M, Debourdeau P, Vacelet V, 
Rousset H. Sarcoidosis and sarcoid 
reactions in cancer. La Revue de 
Médecine Interne. 2008;29:39-45

[15] O’Connell MT, Schimpff SC, 
Kirchner RH, Aht AR, Vicrnik PH: 
Epithelioid granulomas in Hodgkin 
disease. A l·avorable prognostic sign? 
Journal of the American Medical 
Association. 1975;233:886-889

[16] Sacks EL, Donaldson SS, 
Gordon J, Dorfman RF. Epithelioid 
granulomas associated with Hodgkin’s 
disease: Clinical correlations in 55 
previously untreated patients. Cancer. 
1978;41(2):562-567

[17] Brincker H. Sarcoid reactions and 
sarcoidosis in Hodgkin’s disease and 



Sarcoidosis and Granulomatosis - Diagnosis and Management

142

Author details

Komal Arora1, Neeraj Kaur2 and Jae Y. Ro3*

1 University of Pittsburgh Medical Center Horizon Hospital, Farrell, PA, 
United States

2 University of Texas Health Science Center, San Antonio, TX, United States

3 Houston Methodist Hospital, United States

*Address all correspondence to: jaero@houstonmetodist.org

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

143

Sarcoid Granulomas in Malignancy
DOI: http://dx.doi.org/10.5772/intechopen.92182

References

[1] Wolbach SB. A new type of cell 
inclusion, not parasitic, associated 
with disseminated granulomatous 
lesions. Journal of Medical Research. 
1911;24(2):243-258

[2] Herxheimer G. Uber karzinoma 
und tuberkulose. Zeitschrift für 
Tuberkulose. 1917;27:251-258

[3] Brincker H. Sarcoid reactions in 
malignant tumours. Cancer Treatment 
Reviews. 1986;13:147-156

[4] Khurana KK, Stanley MW, 
Powers CN, Pitman MB. Aspiration 
cytology of malignant neoplasms 
associated with granulomas and 
granuloma-like features: Diagnostic 
dilemmas. Cancer. 1998;84(2):84-91

[5] Nadel EM, Ackerman LV. Lesions 
resembling Boeck’s sarcoid in lymph 
nodes draining an area containing 
a malignant neoplasm. American 
Journal of Clinical Pathology. 
1950;20(10):952-957

[6] Symmers WS. Localized Tuberculoid 
granulomas associated with carcinoma: 
Their relationship to Sarcoidosis. 
The American Journal of Pathology. 
1951;27(3):493-521

[7] Arora K, Divatia MK, Truong L, 
Shen SS, Ayala AG, Ro JY. Sarcoid-like 
granulomas in renal cell carcinoma: The 
Houston Methodist hospital experience. 
Annals of Diagnostic Pathology. 
2017c;31:62-65

[8] Crystal RG, Hunninghake GW, 
Gadek JE, Keogh BA, Rennard SI, 
Bitterman PB. The pathogenesis of 
sarcoidosis. In: Chretien J, Marsac J, 
Saltiel JC, editors. Sarcoidosis and Other 
Granulomatous Disorders. Paris: 
Pergamon Press; 1981. pp. 13-35

[9] Bässler R, Birke F. Histopathology of 
tumour associated sarcoid-like stromal 

reaction in breast cancer. An analysis 
of 5 cases with immunohistochemical 
investigations. Virchows Archiv. 
A, Pathological Anatomy and 
Histopathology. 1988;412(3):231-239

[10] Kurata A, Terado Y, Schulz A, 
Fujioka Y, Franke FE. Inflammatory 
cells in the formation of tumor-related 
sarcoid reactions. Human Pathology. 
2005;36(5):546-554

[11] Ota M, Amakawa R, Uehira K, Ito T, 
Yagi Y, Oshiro A, et al. Involvement of 
dendritic cells in sarcoidosis. Thorax. 
2004;59:408-413

[12] Massaguer S, Sánchez M, 
Castel T. Mediastinal sarcoidosis 
induced by high-dose alpha-2-interferon 
therapy in a patient with malignant 
melanoma. European Radiology. 
2004;14:1716-1717

[13] Logan TF, Bensadoun ES. Increased 
disease activity in a patient with 
sarcoidosis after high dose interleukin 
2 treatment for metastatic renal cancer. 
Thorax. 2005;60:610-611

[14] Pavic M, Debourdeau P, Vacelet V, 
Rousset H. Sarcoidosis and sarcoid 
reactions in cancer. La Revue de 
Médecine Interne. 2008;29:39-45

[15] O’Connell MT, Schimpff SC, 
Kirchner RH, Aht AR, Vicrnik PH: 
Epithelioid granulomas in Hodgkin 
disease. A l·avorable prognostic sign? 
Journal of the American Medical 
Association. 1975;233:886-889

[16] Sacks EL, Donaldson SS, 
Gordon J, Dorfman RF. Epithelioid 
granulomas associated with Hodgkin’s 
disease: Clinical correlations in 55 
previously untreated patients. Cancer. 
1978;41(2):562-567

[17] Brincker H. Sarcoid reactions and 
sarcoidosis in Hodgkin’s disease and 



Sarcoidosis and Granulomatosis - Diagnosis and Management

144

other malignant lymphomata. British 
Journal of Cancer. 1972;26(2):120-123

[18] Nakamura M, Mizuta E, Morioka H, 
Nakamura M, Isiglo K. Multiple early 
gastric cancer associated with sarcoid-
like reaction in the regional lymph 
nodes. Journal of Gastroenterology. 
2001;36(10):710-717

[19] Takeuchi H, Suchi T, Suzuki R, 
Sato T. Histological study of immune 
parameters of regional lymph nodes 
of gastric cancer patients. GANN 
Japanese Journal of Cancer Research. 
1982;73:420-428

[20] Yamamoto T, Tateishi H, 
Nishimura Y, Watanabe M, Ukyo S, 
Miyake T, et al. A study of gastric cancer 
with sarcoid reaction as observed in the 
regional lymph node. Nippon Syokakibyo 
Gakkai Zasshi (Japanese Journal of 
Gastroenterology). 1980;77:1555-1561

[21] Lynch JP 3rd, Flint A, Miller DM, 
Fantone JC. Noncaseating pulmonary 
granulomas associated with small cell 
carcinoma of the lung. The American 
Journal of Medicine. 1985;78:691-696

[22] Steinfort DP, Tsui A, Grieve J, Hibbs 
ML, Anderson GP, Irving LB. Sarcoidal 
reactions in regional lymph nodes of 
patients with early stage non-small cell 
lung cancer predict improved disease-
free survival: A pilot case-control study. 
Human Pathology. 2012;43(3):333-338

[23] Kamiyoshihara M, Hirai T, 
Kawashima O, Ishikawa S, Morishita Y. 
Sarcoid reactions in primary pulmonary 
carcinoma: Report of seven cases. 
Oncology Reports. 1998;5:177-180

[24] Tomimaru Y, Higashiyama M, 
Okami J, et al. Surgical results of lung 
cancer with sarcoid reaction in regional 
lymph nodes. Japanese Journal of 
Clinical Oncology. 2007;37:90-95

[25] Oberman HA. Invasive carcinoma of 
the breast with granulomatous response. 

American Journal of Clinical Pathology. 
1987;88:718-721

[26] Coyne J, Haboubi NY. Micro-
invasive breast carcinoma with 
granulomatous stromal response. 
Histopathology. 1992;20:184-185

[27] Coyne JD. Colonic carcinoma with 
granulomatous (sarcoid) reaction. Journal 
of Clinical Pathology. 2002;55:708-709

[28] Fujii T, Tabe Y, Yajima R, et al. 
Adenocarcinoma of ascending Colon 
associated with Sarcoid reaction in 
regional lymph nodes. Case Reports in 
Gastroenterology. 2010;4:118-123

[29] Nozoe T, Matsumata T, 
Sugimachi K. Carcinoma in villous 
adenoma of ascending colon associated 
with sarcoid reaction in the regional 
lymph nodes. Journal of Clinical 
Gastroenterology. 1999;28:377-379

[30] Shima T, Tanaka Y, Katsuragi K, 
Fujio N, Nakatani S, Kobayashi Y, et al. 
Sarcoid reaction in the spleen after 
sigmoid colon cancer resection: A 
case report. Surgical Case Reports. 
2016;2(1):115

[31] Lashari BH, Asai M, Randleman G, 
Sack M, Patel R. Sarcoid-like mediastinal 
lymphadenopathy in gynecologic 
malignancy. Pulmonary Medicine. 
14 February 2018;2018:5141575. DOI: 
10.1155/2018/5141575. eCollection 2018

[32] Spiekermann C, Kuhlencord M, 
Huss S, Rudack C, Weiss D. Coexistence 
of sarcoidosis and metastatic lesions: 
A diagnostic and therapeutic dilemma. 
Oncology Letters. 2017;14(6):7643-7652

[33] Askling J, Grunewald J, Eklund A, 
Hillerdal G, Ekbom A. Increased risk for 
cancer following sarcoidosis. American 
Journal of Respiratory and Critical Care 
Medicine. 1999;160:1668-1672

[34] Boffetta P, Rabkin CS, Gridley G. 
A cohort study of cancer among 

145

Sarcoid Granulomas in Malignancy
DOI: http://dx.doi.org/10.5772/intechopen.92182

sarcoidosis patients. International 
Journal of Cancer. 2009;124:2697-2700

[35] Cohen PR, Kurzrock R. Sarcoidosis 
and malignancy. Clinics in Dermatology. 
2007;25(3):326-333

[36] Sehgal S, Goyal P, Ghosh S, et al. 
Malignancy and granulomatosis: 
Causality or coincidence? Narrative 
systematic review. Iranian Journal of 
Pathology. 2014;9:237-244

[37] Brincker H. The sarcoidosis-
lymphoma syndrome. British Journal of 
Cancer. 1986;54(3):467-473

[38] Díaz Del Arco C, Aceñero MJ. 
Sarcoid reaction: A rare occurrence 
associated to colon adenocarcinoma 
(case report and literature review). 
Journal of Gastrointestinal Oncology. 
2016;7(4):E72-E76



Sarcoidosis and Granulomatosis - Diagnosis and Management

144

other malignant lymphomata. British 
Journal of Cancer. 1972;26(2):120-123

[18] Nakamura M, Mizuta E, Morioka H, 
Nakamura M, Isiglo K. Multiple early 
gastric cancer associated with sarcoid-
like reaction in the regional lymph 
nodes. Journal of Gastroenterology. 
2001;36(10):710-717

[19] Takeuchi H, Suchi T, Suzuki R, 
Sato T. Histological study of immune 
parameters of regional lymph nodes 
of gastric cancer patients. GANN 
Japanese Journal of Cancer Research. 
1982;73:420-428

[20] Yamamoto T, Tateishi H, 
Nishimura Y, Watanabe M, Ukyo S, 
Miyake T, et al. A study of gastric cancer 
with sarcoid reaction as observed in the 
regional lymph node. Nippon Syokakibyo 
Gakkai Zasshi (Japanese Journal of 
Gastroenterology). 1980;77:1555-1561

[21] Lynch JP 3rd, Flint A, Miller DM, 
Fantone JC. Noncaseating pulmonary 
granulomas associated with small cell 
carcinoma of the lung. The American 
Journal of Medicine. 1985;78:691-696

[22] Steinfort DP, Tsui A, Grieve J, Hibbs 
ML, Anderson GP, Irving LB. Sarcoidal 
reactions in regional lymph nodes of 
patients with early stage non-small cell 
lung cancer predict improved disease-
free survival: A pilot case-control study. 
Human Pathology. 2012;43(3):333-338

[23] Kamiyoshihara M, Hirai T, 
Kawashima O, Ishikawa S, Morishita Y. 
Sarcoid reactions in primary pulmonary 
carcinoma: Report of seven cases. 
Oncology Reports. 1998;5:177-180

[24] Tomimaru Y, Higashiyama M, 
Okami J, et al. Surgical results of lung 
cancer with sarcoid reaction in regional 
lymph nodes. Japanese Journal of 
Clinical Oncology. 2007;37:90-95

[25] Oberman HA. Invasive carcinoma of 
the breast with granulomatous response. 

American Journal of Clinical Pathology. 
1987;88:718-721

[26] Coyne J, Haboubi NY. Micro-
invasive breast carcinoma with 
granulomatous stromal response. 
Histopathology. 1992;20:184-185

[27] Coyne JD. Colonic carcinoma with 
granulomatous (sarcoid) reaction. Journal 
of Clinical Pathology. 2002;55:708-709

[28] Fujii T, Tabe Y, Yajima R, et al. 
Adenocarcinoma of ascending Colon 
associated with Sarcoid reaction in 
regional lymph nodes. Case Reports in 
Gastroenterology. 2010;4:118-123

[29] Nozoe T, Matsumata T, 
Sugimachi K. Carcinoma in villous 
adenoma of ascending colon associated 
with sarcoid reaction in the regional 
lymph nodes. Journal of Clinical 
Gastroenterology. 1999;28:377-379

[30] Shima T, Tanaka Y, Katsuragi K, 
Fujio N, Nakatani S, Kobayashi Y, et al. 
Sarcoid reaction in the spleen after 
sigmoid colon cancer resection: A 
case report. Surgical Case Reports. 
2016;2(1):115

[31] Lashari BH, Asai M, Randleman G, 
Sack M, Patel R. Sarcoid-like mediastinal 
lymphadenopathy in gynecologic 
malignancy. Pulmonary Medicine. 
14 February 2018;2018:5141575. DOI: 
10.1155/2018/5141575. eCollection 2018

[32] Spiekermann C, Kuhlencord M, 
Huss S, Rudack C, Weiss D. Coexistence 
of sarcoidosis and metastatic lesions: 
A diagnostic and therapeutic dilemma. 
Oncology Letters. 2017;14(6):7643-7652

[33] Askling J, Grunewald J, Eklund A, 
Hillerdal G, Ekbom A. Increased risk for 
cancer following sarcoidosis. American 
Journal of Respiratory and Critical Care 
Medicine. 1999;160:1668-1672

[34] Boffetta P, Rabkin CS, Gridley G. 
A cohort study of cancer among 

145

Sarcoid Granulomas in Malignancy
DOI: http://dx.doi.org/10.5772/intechopen.92182

sarcoidosis patients. International 
Journal of Cancer. 2009;124:2697-2700

[35] Cohen PR, Kurzrock R. Sarcoidosis 
and malignancy. Clinics in Dermatology. 
2007;25(3):326-333

[36] Sehgal S, Goyal P, Ghosh S, et al. 
Malignancy and granulomatosis: 
Causality or coincidence? Narrative 
systematic review. Iranian Journal of 
Pathology. 2014;9:237-244

[37] Brincker H. The sarcoidosis-
lymphoma syndrome. British Journal of 
Cancer. 1986;54(3):467-473

[38] Díaz Del Arco C, Aceñero MJ. 
Sarcoid reaction: A rare occurrence 
associated to colon adenocarcinoma 
(case report and literature review). 
Journal of Gastrointestinal Oncology. 
2016;7(4):E72-E76



147

Chapter 10

Sarcoid Involvement of the 
Mammary Gland
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Abstract

Sarcoidosis is a systemic granulomatous disease of unknown cause. Mammary 
involvement is rare, less than 1% of all cases. In addition, it makes necessary an 
appropriate differential diagnosis in order to rule out malignant pathology as 
the main diagnosis. Therefore, it is necessary to carry out different tests as mam-
mography, ultrasound, and histological confirmation if necessary. When the 
diagnosis of mammary sarcoidosis is suspected by fine needle aspiration cytology, 
exceptional procedures should be also considered to examine for the possibility 
of a coexisting carcinoma. In such cases, excisional biopsy or resection is strongly 
recommended. There are some cases of mammary sarcoidosis associated with 
breast cancer. Breast cancer may develop in patients with sarcoidosis, sarcoidosis 
may develop in patients with breast cancer, the two diseases may develop in 
tandem, or breast cancer may induce a sarcoidosis-like granulomatous response. 
Sarcoidosis is possibly linked to silicone gel breast implants. The silicone might 
cause a sarcoidlike reaction as the result of an acceleration of an already existing 
hypersensitivity response, resulting in mammary sarcoidosis. The management 
of sarcoidosis in the breast usually is an excisional biopsy. At the same time, we 
confirm diagnosis and the treatment is done. The prognosis of mammary sarcoid-
osis remains unknown.

Keywords: breast sarcoidosis, granulomatous disease, mammary gland, granuloma, 
breast mass

1. Introduction

Sarcoidosis is a multisystemic granulomatous disorder of unknown etiology [1]. 
Our understanding of the pathogenesis of sarcoidosis has advanced and provided 
new insights into potential causes of this disease. It is important to remember that 
any etiologic agent of sarcoidosis must be capable of causing the pathologic hall-
mark of systemic noncaseating granulomas and the heterogeneous clinical features 
of sarcoidosis [2]. It is caused by alteration of the cellular immune response after 
exposure to an environmental, occupational, or infectious hazard and can involve 
multiple tissues and organs, including breast tissue [3].

About 80–90% of patients present lung or hiliar lymph nodes affected. These 
are the most common systems involved. However, the involvement of skin, eyes, 
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hypersensitivity response, resulting in mammary sarcoidosis. The management 
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1. Introduction

Sarcoidosis is a multisystemic granulomatous disorder of unknown etiology [1]. 
Our understanding of the pathogenesis of sarcoidosis has advanced and provided 
new insights into potential causes of this disease. It is important to remember that 
any etiologic agent of sarcoidosis must be capable of causing the pathologic hall-
mark of systemic noncaseating granulomas and the heterogeneous clinical features 
of sarcoidosis [2]. It is caused by alteration of the cellular immune response after 
exposure to an environmental, occupational, or infectious hazard and can involve 
multiple tissues and organs, including breast tissue [3].

About 80–90% of patients present lung or hiliar lymph nodes affected. These 
are the most common systems involved. However, the involvement of skin, eyes, 
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nervous system, locomotor system, lacrimal and salivary glands, heart, and kidney 
in sarcoidosis has also been described [1].

Sarcoid involvement of the breast parenchyma has been extremely rare in 
patients with sarcoidosis, less than 1% of the overall diagnosed patients. It is more 
common in African American, Afro-Caribbean, Swedish, and Danish individuals. 
It typically presents in women in their third and fourth decade of life and can often 
mimic breast carcinoma [4].

The descriptions of breast sarcoid vary in the literature from masses with ill-
defined margins or spiculated as seen in cancer, negative imaging, or other non-
specific appearances [3]. The most common presentation is a palpable breast mass. 
Because sarcoidosis can mimic breast cancer, it makes the differential diagnosis very 
difficult [3].

2. Etiology

Since sarcoidosis was first described more than a century ago, the etiologic 
determinants causing this disease remain uncertain. Studies suggest that genetic, 
host immunologic, and environmental factors interact together to cause sarcoidosis. 
Immunologic characteristics of sarcoidosis include noncaseating granulomas, 
enhanced local expression of T helper-1 (and often Th17) cytokines and chemo-
kines, dysfunctional regulatory T-cell responses, dysregulated Toll-like receptor 
signaling, and oligoclonal expansion of CD4+ T cells consistent with chronic 
antigenic stimulation. Multiple environmental agents have been suggested to 
cause sarcoidosis. Studies from several groups implicate mycobacterial or propi-
onibacterial organisms in the etiology of sarcoidosis based on tissue analyses and 
immunologic responses in sarcoidosis patients. Despite these studies, there is no 
consensus on the nature of a microbial pathogenesis of sarcoidosis. Some groups 
postulate sarcoidosis is caused by an active viable replicating infection, while other 
groups contend there is no clinical, pathologic, or microbiologic evidence for such a 
pathogenic mechanism [2]. The authors posit a novel hypothesis that proposes that 
sarcoidosis is triggered by a hyperimmune Th1 response to pathogenic microbial 
and tissue antigens associated with the aberrant aggregation of serum amyloid A 
within granulomas, which promotes progressive chronic granulomatous inflamma-
tion in the absence of ongoing infection.

3. Clinical manifestations

In the breast, the clinical presentation is a breast mass that could be isolated or 
multiple and unilateral or bilateral. Most of the patients do not present infectious 
or inflammatory symptoms. Moreover the nodules are not painful. It is very impor-
tant to be alert of the possible systemic symptoms that our patient may present. 
Sometimes breast sarcoidosis is the first diagnosis disease, but most times, the 
diagnosis is already done.

4. Diagnosis

The clinical impact of sarcoidosis is directly related to the extent of granuloma-
tous inflammation and its effect on the function of vital organs.

In each patient, the sites and the severity of granulomatous involvement 
throughout the body must be assessed to determine the impact of sarcoidosis on 
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systems that most greatly affect the patient’s activities and quality of life or that may 
lead to premature death.

In the breast, the most common symptom is a breast mass. It could be only one 
or multiple tumors. Therefore it is very important to make a correct differential 
diagnosis.

First of all, the physical examination probably discloses a non-tender, firm, 
and mobile lesion, with no nipple abnormalities. The patient could or not present 
axillary lymph nodes. But in some cases the lesions were fixed or tender, clinically 
resembling a carcinoma.

Then, we should perform some image techniques.
Mammography, most of the time, is the first test and usually shows a 

nonspecific, ill-defined mass with low density, poorly outlined with no 
microcalcification.

We have the same problem with ultrasound examination that does not sup-
port an unequivocal diagnosis, but we are able to point out the irregularity of the 
contours, hypoechoic spiculation, and nonhomogeneous internal echostructure of 
the nodule [5] (Figure 1).

The next step is the high-field system MR but always complementary to the 
previous ones.

Images can reveal the lesion to be a solitary signal-intensive inhomogeneous 
tumor with irregular contours, fast contrast enhancement, and an early “wash-
out” phenomenon often observed in carcinomas or in inflammatory lesions of 
the breast.

After that, it is important not to forget that the imaging techniques do not offer a 
definitive diagnosis and we must correlate it with pathological diagnosis.

To rule out infection origin, we should perform microbiologic test as stains for 
fungi and acid-fast bacilli.

Biopsy of the breast demonstrates chronic granulomatous inflammatory process, 
with epithelioid granulomas and non-necrotizing giant cells (Figure 2).

Breast sarcoidosis is very uncommon; most of the times, a fine needle biopsy is 
not enough, so an excisional biopsy is necessary.

Figure 1. 
Ultrasound examination with two nonspecific hypoechoic masses.
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or multiple tumors. Therefore it is very important to make a correct differential 
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First of all, the physical examination probably discloses a non-tender, firm, 
and mobile lesion, with no nipple abnormalities. The patient could or not present 
axillary lymph nodes. But in some cases the lesions were fixed or tender, clinically 
resembling a carcinoma.

Then, we should perform some image techniques.
Mammography, most of the time, is the first test and usually shows a 

nonspecific, ill-defined mass with low density, poorly outlined with no 
microcalcification.

We have the same problem with ultrasound examination that does not sup-
port an unequivocal diagnosis, but we are able to point out the irregularity of the 
contours, hypoechoic spiculation, and nonhomogeneous internal echostructure of 
the nodule [5] (Figure 1).

The next step is the high-field system MR but always complementary to the 
previous ones.

Images can reveal the lesion to be a solitary signal-intensive inhomogeneous 
tumor with irregular contours, fast contrast enhancement, and an early “wash-
out” phenomenon often observed in carcinomas or in inflammatory lesions of 
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After that, it is important not to forget that the imaging techniques do not offer a 
definitive diagnosis and we must correlate it with pathological diagnosis.

To rule out infection origin, we should perform microbiologic test as stains for 
fungi and acid-fast bacilli.

Biopsy of the breast demonstrates chronic granulomatous inflammatory process, 
with epithelioid granulomas and non-necrotizing giant cells (Figure 2).

Breast sarcoidosis is very uncommon; most of the times, a fine needle biopsy is 
not enough, so an excisional biopsy is necessary.

Figure 1. 
Ultrasound examination with two nonspecific hypoechoic masses.
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The diagnosis is based on typical radiologic manifestations supported by 
histologic evidence of noncaseating granulomas in the absence of infection and 
exclusion of other types of granulomatous affections [6].

5. Differential diagnosis

There are some diseases that we should rule out when we are thinking about the 
diagnosis of sarcoidosis in the breast. Then, we break down each one of them.

5.1 Malignant pathology

First of all, the most important and the most frequent is malignant pathology 
of the breast. The American Cancer Society (ACS) estimates that 268,600 women 
will receive a diagnosis of invasive breast cancer and 62,930 people will receive a 
diagnosis of noninvasive cancer in one year. When we diagnose a breast mass, we 
suspect breast cancer. The initial test is mammography, ultrasound, and sometimes 
MRI. As we have previously objectified, there are no defined patterns in the imag-
ing test for sarcoidosis in the breast, and we have the same problem with cancer. 
Therefore, we obtain a suspicious diagnosis that we need to confirm. After those 
techniques, we perform further tests like pathological test and immunohisto-
chemistry to establish the definitive diagnosis, prognosis parameters, and correct 
therapy.

5.2 Idiopathic granulomatous mastitis (IGM)

Idiopathic granulomatous mastitis is a rare, chronic benign breast disease, which 
may mimic a breast abscess, malignancy, or other granulomatous pathologies. 
Most patients present in the third or fourth decade of life, and it typically is seen 
in women of childbearing potential from 6 months to 6 years postpartum. It is a 
diagnosis of exclusion and requires a high index of suspicion [7, 8].

Early misdiagnosis as bacterial mastitis is common, prompting multiple anti-
biotic regimens. When antibiotics fail, patients are worked up for inflammatory 

Figure 2. 
Chronic granulomatous inflammatory process, with epithelioid granulomas and non-necrotizing giant cells.

151

Sarcoid Involvement of the Mammary Gland
DOI: http://dx.doi.org/10.5772/intechopen.92183

breast cancer, given the nonhealing breast nodules. Mammography, ultrasonogra-
phy, and fine needle aspiration often are unable to rule out carcinoma, warranting 
excisional biopsies of nodules. After that, we exclude malignancy and suspect a 
potential sarcoidosis or IGM.

Idiopathic granulomatous mastitis is a diagnosis of exclusion, made after obtain-
ing evidence of granulomatous inflammation on breast biopsy and ruling out other 
granulomatous disorders, such as tuberculosis and sarcoidosis.

Almost the totality of sarcoid patients (90%) has lung disease; when we suspect 
a sarcoidosis, a chest radiograph is needed to screen for hilar lymphadenopathy and 
sometimes an ophthalmology evaluation [8].

Many cases self-resolve, but more severe cases can persist for a long period 
before adequate symptomatic treatment is achieved by methotrexate, corticoste-
roids, or surgical excision.

5.3 Tuberculosis

Breast tuberculosis (TB) is another disease characterized by the presence of 
granulomas. This pathology is rare but increasingly reported in Western Europe, 
accounting for 4.5% of all breast lesions in TB-endemic areas and 0.1% in the 
developed world.

The presenting features may mimic other breast pathologies including bacterial 
abscess, idiopathic granulomatous mastitis, sarcoidosis, or carcinoma, making 
diagnosis challenging. Risk factors for the development of breast TB include immu-
nosuppression, lactation, multiparty, and previous exposure to TB [9, 10].

The most frequent symptom is an isolated mass, with less evidence of inflamma-
tion or infection than in other types of infectious mastitis. To this, we must associ-
ate that they do not present systemic symptoms.

Diagnosis of breast TB is difficult, often necessitating multiple clinic consul-
tations and tissue sampling procedures. This frequently results in delays in TB 
treatment.

5.4 Sarcoidosis-like reaction

A phenomenon known as autoimmune/inflammatory syndrome induced by 
adjuvants may underlie the association between silicone implants and sarcoidosis-
like reaction with foreign body granulomatous reaction, in which silicone serves as 
an immunologic adjuvant to enhance antigen-specific immune response. This leads 
to enhanced production and activation of both B and T cells [11].

There are some case reports in the literature that describe this reaction, and 
it may take place in the breast skin, subcutaneous tissue, and also in axillary 
lymph nodes.

6. Treatment

The treatment of breast sarcoidosis is similar to systemic sarcoidosis, but most 
of the time, an excisional biopsy has to be done to confirm the diagnosis, and if the 
sarcoidosis is isolated in the breast, then other treatments is not necessary.
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Chapter 11

Granulomatous Diseases 
Mimicking Sarcoidosis
Angel Robles-Marhuenda

Abstract

Granulomatous diseases are not infrequent in daily clinical practice. 
Granulomas are the expression of a sufficiently (partial) functioning immune 
system. Many diseases, with different etiologies (infection, autoimmunity, 
inflammatory, foreign bodies, malignancy, metabolites, chemicals, etc.) can 
cause granulomatous manifestations. The differential diagnostic process of a 
granulomatous disease should always be made in an interdisciplinary cooperation. 
Diagnostic procedures should be oriented to the clinical symptoms suggestive 
microbiological studies, and radiography but the diagnosis of a granulomatous 
disease should always be confirmed by histopathology when possible, sampling 
for histology or cytology. From a pathogenic point of view, they are divided into 
noninfectious and infectious granulomas. In the case of proven granulomatous 
inflammation, an infectious etiology should first be excluded (including 
mycobacteria, parasites, and fungi). From a clinical point of view, it is useful to 
separate granulomatosis into localized and disseminated forms, although this 
distinction can be sometimes artificial. Three types of localized granulomatous 
lesions can be distinguished: infectious granulomas, palisaded granulomas 
(granuloma annulare, necrobiosis lipoidica, and rheumatoid nodules), and foreign 
body granulomas. Disseminated granulomas can be divided into infectious, in 
particular tuberculosis, and noninfectious forms (autoimmune, neoplasia, etc.).

Keywords: granuloma, immune system, infection, inflammation, immunodeficiency

1. Introduction

Granulomatous diseases are not uncommon in daily clinical practice. Different 
etiologies (infection, autoimmunity, inflammation, foreign bodies, malignancy, 
metabolites, chemicals, etc.) can cause granulomatous lesions.

The differential diagnostic process for a granulomatous disease should always 
be made in light of interdisciplinary cooperation as it requires close collaboration 
between specialists including radiologists, internists, and pathologists.

Diagnostic procedures should be oriented to the clinical symptoms and should 
include blood analyses (liver and renal function control check, etc.), suggestive 
microbiological studies, and radiography (especially computed tomography or 
magnetic resonance imaging or positron emission tomography); the diagnosis 
of a granulomatous disease should always be confirmed by histopathology when 
possible, sampling for histology or cytology.
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microbiological studies, and radiography (especially computed tomography or 
magnetic resonance imaging or positron emission tomography); the diagnosis 
of a granulomatous disease should always be confirmed by histopathology when 
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Sarcoidosis and Granulomatosis - Diagnosis and Management

156

From a pathologic point of view, the lesions are divided into noninfectious and 
infectious granulomas. In the case of proven granulomatous inflammation, an 
infectious etiology (including mycobacteria, parasites, and fungi) should first be 
excluded.

From a clinical point of view, it is useful to separate granulomatosis into 
localized and disseminated forms, although this distinction can be sometimes 
artificial. Three types of localized granulomatous lesions can be distinguished: 
infectious granulomas, which are generally associated with localized infections, 
palisaded granulomas (granuloma annulare, necrobiosis lipoidica, and rheumatoid 
nodules), and foreign body granulomas. Disseminated granulomas can be divided 
into infectious (in particular tuberculosis) and noninfectious forms (autoimmune, 
neoplasia, etc.). These entities are discussed herein.

Granulomatous disorders are a heterogeneous group of diseases, the pathophysi-
ological mechanism of which is still poorly understood. These are granulomatous 
inflammatory reactions to a wide variety of stimuli, including infections, systemic 
inflammations, neoplasia, metabolic disorders, and chemicals.

A granuloma is a specific form of inflammation involving mostly dendritic cells, 
T lymphocytes, and macrophages, which are the dominant cell type. Both innate and 
adaptive immunity are involved in this inflammatory process. From a clinical point 
of view, it is useful to separate granulomatosis into localized and disseminated forms, 
although this distinction may sometimes be artificial, because they often coexist. 
These are most frequently seen as pulmonary, hepatobiliary-splenic, gastrointestinal, 
renal, cerebral, and bone granulomas. From a pathogenic point of view, they are 
divided into noninfectious and infectious granulomas. Treatment is specific for 
each type.

2. Cutaneous localizad granulomatosis

The typical macroscopic skin lesion of cutaneous granulomatosis is characterized 
by an infiltrated painless rounded papule, which is well limited and reddish-pink 
and takes a yellowish color on diascopy, called apple jelly. Its surface is smooth or 
slightly squamous as there is generally no epidermal involvement [1].Three types 
of localized skin granulomatous lesions can be distinguished, namely, palisaded 
granulomas (like granuloma annulare, necrobiosis lipoidica, or rheumatoid 
nodules), infectious granulomas (which are generally associated with localized 
infections), and foreign body granulomas [1, 2].

2.1 Palisadic granulomas

This term corresponds to a histological description of a nodular inflammatory 
granulomatous lesion characterized by a central zone of altered connective tissue, 
surrounded by histiocytes dispersed in a palisaded form. The anomalies observed at 
the center of the granulomas generally make it possible to distinguish the different 
forms: mucin deposits in granuloma annulare, necrosis in necrobiosis lipoidica, and 
massive necrosis with fibrin deposits in rheumatoid nodules.

2.1.1 Granuloma annulare

This is the most commonly occurring form of cutaneous granulomas; two 
thirds of patients are under 30 years of age, with a male to female ratio of 2:1. Skin 
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involvement predominates in the extremities and rarely involves the face. The 
localized form is the more common (75% of the cases) than disseminated disease. 
Disseminated granuloma annulare has also been described, sometimes isolated and 
sometimes reported to be in association with several conditions (i.e., paraneoplastic 
forms associated with solid organ tumors or lymphoma). In these patients, the 
skin picture is often atypical [1]. The dermatological expression is in the form 
of erythematous plaques, grouped in rings with centrifugal progression. These 
plaques are themselves made up of small, firm, and well-defined papules. These 
lesions are asymptomatic and generally located on the back of the hands and feet, 
wrists, ankles, and dorsolateral faces of the fingers. In the disseminated form, it is 
arranged symmetrically, mainly on the trunk and the extremities. The diagnosis 
is clinical, the cutaneous biopsy being useful in doubtful cases. Sometimes the 
biopsy itself leads to a regression of the lesion. The evolution of these skin lesions 
is unpredictable but generally benign. Typically, the skin lesions disappear 
spontaneously within a few months to 2–3 years. Treatment is usually indicated 
when the lesions are very generalized.

2.1.2 Necrobiosis lipoidica

Necrobiosis lipoidica is an idiopathic chronic granulomatosis, which usually 
occurs in young or middle-aged adults, with a male to female ratio of 1:3. It is associ-
ated with diabetes mellitus, although its development is not related to poor glycemic 
control.

Necrobiosis refers to a histological inflammation triggered by cell death, and 
lipoidica refers to the clinically yellowish appearance of the lesions due to lipid 
deposits secondary to collagen degeneration. The lesions present as bilateral 
painless papules or nodules, which widen progressively and converge into well-
defined oval plaques with a raised erythematous border surrounding the central 
area, which is initially reddish and later becomes yellowish, smooth, and atrophic 
with telangiectasias and scarring. Over time, the plaque becomes indurated and 
adherent to the underlying osteoperiosteal planes, with a remaining active border. 
Isolated cases of squamous cell carcinomas have been reported in patients with large 
lesions.

2.1.3 Rheumatoid nodules

Rheumatoid nodules are the most frequent extra-articular manifestations of 
rheumatoid arthritis (RA). At least 20% of adult patients with RA have rheumatoid 
nodules. Patients with rheumatoid nodules are more often rheumatoid factor and 
anti-cyclic citrullinated peptide positive. Their presence in newly diagnosed patients 
can be considered as a clinical predictor of severe seropositive and erosive arthritis 
associated with extra-articular involvement, including rheumatoid vasculitis. They 
consist of deep dermo-hypodermic nodules of variable size (2 mm to 5 cm) adher-
ent to the periosteum. Generally painless, these nodules can cause discomfort or 
pain when they ulcerate. The nodules tend to develop in outbreaks during the active 
phases of the disease and form subcutaneously, in the bursas and along the tendi-
nous sheaths. Although they have been described in almost all regions and can occur 
in the viscera (lung, liver), these nodules are typically located at pressure points, 
such as on the extensor surface of the arm, the Achilles tendon, the ischial area, 
and on the flexor surfaces of the fingers. These lesions may develop gradually or 
abruptly and are usually associated with some symptoms of inflammation. A biopsy 
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These are most frequently seen as pulmonary, hepatobiliary-splenic, gastrointestinal, 
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involvement predominates in the extremities and rarely involves the face. The 
localized form is the more common (75% of the cases) than disseminated disease. 
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forms associated with solid organ tumors or lymphoma). In these patients, the 
skin picture is often atypical [1]. The dermatological expression is in the form 
of erythematous plaques, grouped in rings with centrifugal progression. These 
plaques are themselves made up of small, firm, and well-defined papules. These 
lesions are asymptomatic and generally located on the back of the hands and feet, 
wrists, ankles, and dorsolateral faces of the fingers. In the disseminated form, it is 
arranged symmetrically, mainly on the trunk and the extremities. The diagnosis 
is clinical, the cutaneous biopsy being useful in doubtful cases. Sometimes the 
biopsy itself leads to a regression of the lesion. The evolution of these skin lesions 
is unpredictable but generally benign. Typically, the skin lesions disappear 
spontaneously within a few months to 2–3 years. Treatment is usually indicated 
when the lesions are very generalized.

2.1.2 Necrobiosis lipoidica

Necrobiosis lipoidica is an idiopathic chronic granulomatosis, which usually 
occurs in young or middle-aged adults, with a male to female ratio of 1:3. It is associ-
ated with diabetes mellitus, although its development is not related to poor glycemic 
control.

Necrobiosis refers to a histological inflammation triggered by cell death, and 
lipoidica refers to the clinically yellowish appearance of the lesions due to lipid 
deposits secondary to collagen degeneration. The lesions present as bilateral 
painless papules or nodules, which widen progressively and converge into well-
defined oval plaques with a raised erythematous border surrounding the central 
area, which is initially reddish and later becomes yellowish, smooth, and atrophic 
with telangiectasias and scarring. Over time, the plaque becomes indurated and 
adherent to the underlying osteoperiosteal planes, with a remaining active border. 
Isolated cases of squamous cell carcinomas have been reported in patients with large 
lesions.

2.1.3 Rheumatoid nodules

Rheumatoid nodules are the most frequent extra-articular manifestations of 
rheumatoid arthritis (RA). At least 20% of adult patients with RA have rheumatoid 
nodules. Patients with rheumatoid nodules are more often rheumatoid factor and 
anti-cyclic citrullinated peptide positive. Their presence in newly diagnosed patients 
can be considered as a clinical predictor of severe seropositive and erosive arthritis 
associated with extra-articular involvement, including rheumatoid vasculitis. They 
consist of deep dermo-hypodermic nodules of variable size (2 mm to 5 cm) adher-
ent to the periosteum. Generally painless, these nodules can cause discomfort or 
pain when they ulcerate. The nodules tend to develop in outbreaks during the active 
phases of the disease and form subcutaneously, in the bursas and along the tendi-
nous sheaths. Although they have been described in almost all regions and can occur 
in the viscera (lung, liver), these nodules are typically located at pressure points, 
such as on the extensor surface of the arm, the Achilles tendon, the ischial area, 
and on the flexor surfaces of the fingers. These lesions may develop gradually or 
abruptly and are usually associated with some symptoms of inflammation. A biopsy 
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of the nodule may be necessary if the diagnosis is uncertain. Over time, rheumatoid 
nodules often disappear or regress, evolving sometimes, independent of treatment. 
Rheumatoid nodules appearing without clinical or biological rheumatic symptoms 
are most often deep granuloma annulare or pseudorheumatoid nodules, particularly 
in children and in the cephalic region [1, 2].

2.1.4  Lupus miliaris disseminatus faciei (acne agminata; necrotizing 
granulomatous rosacea)

Lupus miliaris disseminatus faciei is now believed to be a peculiar variant of 
rosacea. It presents with multiple reddish papules and nodules of the scalp and 
face, principally in young adults, and is centered on hair follicles, without pus 
formation. It usually persists for 2–3 years and then regresses, leaving residual 
scars [2].

2.2 Foreign body granulomas

Foreign body granulomas consist of an excessive cutaneous inflammatory 
response to any material in the dermis or subcutis (endogenous or exogenous). 
The clinical presentation and evolution depends on several factors: tissue response 
to the foreign body, anatomical site, penetration, composition, amount of 
material involved, quantity, and volume. They may appear as papules, nodules, or 
erythematous plaques which harden over time due to fibrosis. The time gap between 
entrance of the foreign body into the skin and appearance of granulomas is very 
variable, sometimes being as long as several years.

Among the endogenous substances, hair, calcifications, cholesterol crystals, or 
uric acid are common; while exogenous substances commonly include insects, silica 
(talc), beryllium, aluminum, or tattoo ink.

In recent years, the use of cosmetic materials and, in some cases, the 
implantation of medical material have been implicated in this regard. In recent 
years, a granulomatous and inflammatory systemic picture secondary to a foreign 
body reaction has been defined by diverse substances such as biomaterial injections 
and prostheses (mainly silicone, hyaluronic acid, acrylamides, and methacrylate 
compounds). The process is defined as autoimmune/inflammatory syndrome 
induced by adjuvants (ASIA) and is characterized by chronic fatigue, pyrexia, dry 
mouth, sleep disturbances, myalgia, myositis, muscle weakness, lymph nodes, 
arthralgia and/or arthritis, and foreign body-type granuloma, in the absence of any 
autoantibody, infection, or cancer. Symptoms may disappear after removal of the 
implant material [3].

2.3 Localized infectious granulomas

Infectious granulomas are usually chronic and localized skin infections, the 
agent being mycobacteria (tuberculosis or atypical mycobacteria), parasites 
(leishmaniasis), or fungi (cryptococcosis) in an immunocompromised host. With 
the exception of cutaneous leishmaniasis, granulomatous infections have to be 
considered as skin manifestations of systemic infections. They thus require systemic 
treatment directed toward the cause.

2.3.1 Cutaneous tuberculosis (TB)

Cutaneous tuberculosis (TB) accounts for less than 2% of all extrapulmonary 
tuberculosis manifestations and occurs in 10% of all patients with TB.  
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Skin manifestations of TB represent a clinical polymorphism that can be 
explained by various factors such as the pathogenicity of the bacterial strain, 
the immune status of the host, previous treatment, or local factors (i.e., prox-
imity to lymph nodes). Localized forms include lupus vulgaris, a violaceous 
yellowish cutaneous plaque with serpiginous centrifugal extension, desquama-
tion, and central atrophy, scrofuloderma (an erythemato-violaceous painless 
nodule, with suppuration as sign of per contiguitatem extension of ganglionic, 
osteoarticular), or epididymal tuberculosis or verrucous cutaneous tuberculosis 
(a keratotic plaque with irregular edges and dystrophic scarring on the skin of 
the hands). Cutaneous atypical mycobacteria infections have heterogeneous 
clinical appearance, including nodules, papules, plaques, pustules, abscess, 
and ulcers. Mycobacterium marinum is the most commonly involved strain. It 
causes skin and soft tissue infections after exposure to aquatic environments 
or marine animals (“tank granuloma”). Patients typically show clusters of 
nodules, ulcers, or verrucous plaques that may spread from the arms or legs in a 
sporotrichoid pattern. Mycobacterium chelonae is a rapidly growing mycobac-
terium that causes dark red nodules and, occasionally, abscesses. The infection 
is related to skin wounds due to penetration procedures (injection, liposuction, 
 acupuncture, tattoos, etc.).

2.3.2 Cutaneous lesihmaniasis

Cutaneous leishmaniasis involves exposed body parts, causing nodules, ulcers, 
and scarring. Acute cutaneous leishmaniasis or East button is the most common 
form. The lesion, initially papular, rounded or oval, and asymptomatic or mildly 
pruritic, may be single or multiple and commonly located on the face or areas of 
uncovered skin. Gradually it takes a darker reddish tone while it infiltrates and 
increases in size. The surface is occasionally covered with furfuraceous scales 
and, in 1–3 months, is transformed into a nodular lesion or a deep infiltrated 
plaque. Chronic cutaneous leishmaniasis includes cases that exceed the duration of 
1–2 years. The lesions are usually more polymorphic (large indurated plaques with 
papular borders, eczematiform, warty, keloidal, etc.), and the clinical difficulty of 
the diagnosis is due to the lower sensitivity of microscopic smear examination, the 
crops, and the histopathology.

2.4 Syndromic mucocutaneous granulomatous disorders

Cutaneous nonnecrotizing/necrobiotic granulomas may be part of syndromic 
complexes that include lesions in other organs and tissues as well. The two 
principal representatives of this group are the Melkersson-Rosenthal syndrome 
(orofacial mucocutaneous granulomatosis; cheilitis granulomatosa) and Blau 
syndrome [2].

The constituent signs of Melkersson-Rosenthal syndrome include the associa-
tion of recurrent facial and/or lip edema, recurrent facial paralysis, and fissured 
tongue. It has been associated with Crohn’s disease. Miescher’s cheilitis granuloma-
tous consists of the appearance of recurrent labial edema in one or both lips, which 
can be persistent. It has traditionally been considered as a monosymptomatic form 
of Melkersson-Rosenthal syndrome.

Blau syndrome is an autosomal-dominant autoinflammatory condition that 
includes granulomatous inflammation in the skin, together with granulomatous 
iridocyclitis and granulomatous arthritis with camptodactyly. It is related to 
mutations in the CARD15/NOD2 gene complex and may also have a linkage to 
Crohn’s disease.
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3. Systemic granulomatosis diseases

3.1 Infectious disseminated granuloma

Almost all infectious pathogens can induce granulomas (Table 1). Although the 
skin tends to be frequently affected, visceral involvement is usually coexisting, as is 
a systemic inflammatory process (fever, asthenia, etc.). There is no universal pat-
tern of visceral or cutaneous involvement; the epidemiological and clinical context 
is essential, and physical history can provide data on the etiological agent.

Among infectious agents, mycobacteria are the most frequently involved. In 
tuberculosis and leprosy, there is either a true skin infection or tuberculids, which are 
regarded as a cutaneous hypersensitivity reaction to Mycobacterium leprae linked to 
the release of an antigen by an internal mycobacteria infectious focus. Skin tuberculid 
lesions are not contagious. The clinical manifestations of tuberculosis tuberculids 
are erythema nodosum, erythema induratum of Bazin, papulonecrotic tuberculids, 
lichen scrofulosorum, and lupus miliaris disseminatus faciei, whose differential diag-
nosis is granulomatous rosacea. Some agents have tropism due to specific viscera, such 
as bartonella due to the liver or the vascular affectation of syphilis. Some viruses are 
associated with specific vasculitic systemic processes, such as panarteritis nodosa in 
the case of hepatitis B or vasculitis cryoglobulinemia induced by the hepatitis C virus.

3.2 Noninfectious disseminated granuloma

There are many etiologies of noninfectious disseminated granulomas (Table 2). 
Possibly sarcoidosis is the prototype of these diseases, although it will not be 

Bacteria Virus Fungi Parasites

M. tuberculosis
M. marinum
M. chelonae
M. avium (MAI)
M. leprae
T. pallidum 
(syphilis)
Salmonella sp.
Bartonella 
henselae
Kleb. 
granulomatis
(donovanosis)
Listeriosis
Brucella
Pasteurella
Yersinia
Nocardia
T. whipplei
Rhodococcus equi
Tularemia
Melioidosis
Coxiella burnetii
Borrelia 
burgdorferi

Human 
immunodeficiency 
virus
Epstein-Barr virus
Cytomegalovirus
Hepatitis B virus
Hepatitis C virus

Candida sp.
Aspergillus sp.
Cryptococcosis
Histoplasmosis
Blastomycosis
Coccidioidomycosis
Paracoccidioidomycosis
Penicillium
Sporothrix schenckii
Pneumocystis jiroveci

Toxoplasmosis
Leishmania sp.
Bilharzia
Toxocara canis
Capillaria hepatica
Ascaris
Strongyloides
Giardia lamblia
Fasciola
Schistosomiasis
Enterobius 
vermicularis 
(pinworms)
Echinococcus 
granulosus
Echinococcus 
multilocularis

Table 1. 
Common infectious diseases causing disseminated granulomatosis.
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Immune-mediated inflammatory diseases

A. Organ specifies primarily

• Sarcoidosis

• Bronchogenic granulomatosis

• Inflammatory bowel disease

• Autoimmune hepatitis

• Primary biliary cirrhosis

• Primary sclerosing cholangitis

• Idiopathic eosinophilic gastroenteritis

• Chronic idiopathic inflammatory bowel disease

B. Systemic

• Lupus erythematosus

• Rheumatoid arthritis

• Polyarteritis nodosa

• Granulomatosis with polyangiitis (Wegener)

• Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)

Neoplasia/clonal diseases

C. Hematological

• Lymphoma

 ◯ Cutaneous: mycosis fungoides T-cell lymphoma (granulomatous)

 ◯ Systemic:

 ◯ Hodgkin

 ◯ Non-Hodgkin

• Myelodysplastic syndrome

D. Solid tumors

• Primary: lung, breast, uterus, prostate, hepatocellular carcinoma

• Granulomatous reaction to metastases

Metabolic

E. Diabetes mellitus

F. Dyslipidemia

G. Thyroid disease

Toxic

H. Drugs: antihypertensives (angiotensin-converting enzyme inhibitors, calcium channel blockers, beta 
blockers, diuretics, hydralazine), hypolipidemic agents, anticonvulsants (phenytoin, topiramate), 
quinidine, antihistaminics, allopurinol, antimicrobials (nitrofurantoin, isoniazid), and others (beryllium, 
gold, copper toxicity, talc).

I. Immunotherapy and growth factors: interferon α, G-CSF, anti-TNF-α, IFN-α

Immunodeficiency

J. Common variable immunodeficiency

K. Wiskott-Aldrich syndrome

L. Chronic granulomatous diseases

Idiopathic

Table 2. 
Causes of noninfectious systemic granulomas.



Sarcoidosis and Granulomatosis - Diagnosis and Management

160

3. Systemic granulomatosis diseases
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tuberculosis and leprosy, there is either a true skin infection or tuberculids, which are 
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as bartonella due to the liver or the vascular affectation of syphilis. Some viruses are 
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the case of hepatitis B or vasculitis cryoglobulinemia induced by the hepatitis C virus.

3.2 Noninfectious disseminated granuloma

There are many etiologies of noninfectious disseminated granulomas (Table 2). 
Possibly sarcoidosis is the prototype of these diseases, although it will not be 

Bacteria Virus Fungi Parasites

M. tuberculosis
M. marinum
M. chelonae
M. avium (MAI)
M. leprae
T. pallidum 
(syphilis)
Salmonella sp.
Bartonella 
henselae
Kleb. 
granulomatis
(donovanosis)
Listeriosis
Brucella
Pasteurella
Yersinia
Nocardia
T. whipplei
Rhodococcus equi
Tularemia
Melioidosis
Coxiella burnetii
Borrelia 
burgdorferi

Human 
immunodeficiency 
virus
Epstein-Barr virus
Cytomegalovirus
Hepatitis B virus
Hepatitis C virus

Candida sp.
Aspergillus sp.
Cryptococcosis
Histoplasmosis
Blastomycosis
Coccidioidomycosis
Paracoccidioidomycosis
Penicillium
Sporothrix schenckii
Pneumocystis jiroveci

Toxoplasmosis
Leishmania sp.
Bilharzia
Toxocara canis
Capillaria hepatica
Ascaris
Strongyloides
Giardia lamblia
Fasciola
Schistosomiasis
Enterobius 
vermicularis 
(pinworms)
Echinococcus 
granulosus
Echinococcus 
multilocularis

Table 1. 
Common infectious diseases causing disseminated granulomatosis.
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Immune-mediated inflammatory diseases

A. Organ specifies primarily

• Sarcoidosis
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• Primary biliary cirrhosis

• Primary sclerosing cholangitis
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• Chronic idiopathic inflammatory bowel disease
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• Granulomatosis with polyangiitis (Wegener)

• Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)

Neoplasia/clonal diseases

C. Hematological

• Lymphoma

 ◯ Cutaneous: mycosis fungoides T-cell lymphoma (granulomatous)

 ◯ Systemic:

 ◯ Hodgkin

 ◯ Non-Hodgkin

• Myelodysplastic syndrome

D. Solid tumors

• Primary: lung, breast, uterus, prostate, hepatocellular carcinoma

• Granulomatous reaction to metastases

Metabolic

E. Diabetes mellitus

F. Dyslipidemia

G. Thyroid disease

Toxic

H. Drugs: antihypertensives (angiotensin-converting enzyme inhibitors, calcium channel blockers, beta 
blockers, diuretics, hydralazine), hypolipidemic agents, anticonvulsants (phenytoin, topiramate), 
quinidine, antihistaminics, allopurinol, antimicrobials (nitrofurantoin, isoniazid), and others (beryllium, 
gold, copper toxicity, talc).

I. Immunotherapy and growth factors: interferon α, G-CSF, anti-TNF-α, IFN-α

Immunodeficiency

J. Common variable immunodeficiency

K. Wiskott-Aldrich syndrome

L. Chronic granulomatous diseases

Idiopathic

Table 2. 
Causes of noninfectious systemic granulomas.
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addressed in this chapter. Not all immune-mediated systemic processes should 
be assimilated as diseases capable of producing granulomas. For example, in the 
disease related to IgG4, although cases of pulmonary lymphomatoid granulo-
matosis associated with it have been described, two findings are extraordinary 
and practically discard it, namely, the presence of granulomas and the presence 
of a neutrophilic infiltrate [4, 5]. In this same sense we must refer to the diseases 
included in the so-called xanthogranulomatous diseases (Langerhans cell histiocy-
tosis, Erdheim-Chester disease, Rosai-Dorfman disease, hemophagocytic lympho-
histiocytosis, and juvenile xanthogranuloma) where space-occupying lesions can 
be seen in imaging techniques and a histiocytic infiltrate in biopsies, but rarely 
granulomas [6].

3.2.1 Chronic gastrointestinal and chronic biliary diseases

Granulomas have been reported in a small minority of patients with ulcerative 
colitis, Crohn’s disease, and idiopathic eosinophilic gastroenteritis. It is unclear 
whether the granulomas associated with chronic idiopathic inflammatory bowel 
disease could be due to diseases such as primary sclerosing cholangitis or an adverse 
drug reaction. Granulomas may also be a feature of idiopathic eosinophilic enteritis 
involving the hepatobiliary tree by the disease.

Granulomas are reported very frequently (more than 50% in many series) 
in primary biliary cirrhosis cases. They may be portal or lobular, but are often 
associated with duct lesions. However, granulomas are also seen in a minority of 
cases in primary sclerosing cholangitis, in which they are usually well formed and 
non-necrotizing.

3.2.2 Vasculitis and collagen vascular diseases

Granulomas may involve the vasculature in collagen vascular diseases, like 
lupus erythematosus systemic, or more usually in vasculitic diseases including 
systemic necrotizing vasculitis and giant cell arteritis. Systemic necrotizing 
vasculitis is a group of heterogeneous diseases characterized clinically by a greater 
presentation and histologically by the presence of fibrinoid necrosis more intense 
than that seen in in other forms of vasculitis. Panarteritis nodosa is a vasculitis 
that characteristically affects the arteries of medium and small sizes. Vasculitis 
associated with antineutrophil cytoplasmic antibodies include granulomatosis 
accompanied by polyangiitis, microscopic polyarteritis, and granulomatous 
allergic angiitis.

3.2.3 Adverse drug reaction

After the skin, the liver is a frequent focus of granulomas secondary to drugs. 
Granulomas associated with adverse drug reactions may be well or poorly formed, 
but necrosis is very rare. Giant cells may be present, and there is a variable 
associated inflammatory infiltrate that may include lymphocytes, plasma cells, and 
eosinophils. There may be associated duct and/or vascular injury. The combination 
of granulomatous inflammation with significant hepatocellular injury strongly 
suggests drug-associated liver injury [7].

3.2.4 Primary immunodeficiency

As in severely immunosuppressed patients (transplant patients, 
advanced HIV, etc.), cases of primary immunodeficiencies and systemic 
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granulomatous complications, either primary or following opportunistic 
 infections, may appear.

Common variable immunodeficiency comprises a heterogeneous group of 
diseases characterized by a significant hypogammaglobulinemia of unknown cause, 
failure to produce specific antibodies after immunization, and susceptibility to 
bacterial infections, but others develop complications, like granulomas or autoim-
mune diseases. Sarcoid-like granulomas are also well described in the liver, spleen, 
and lung in patients with common variable immunodeficiency [8]. This involve-
ment is usually associated with other autoimmune manifestations and has a worse 
prognosis.

Chronic granulomatous disease is a rare primary immunodeficiency caused by 
an inherited defect in the genes encoding any of the NADPH oxidase components 
responsible for the respiratory burst of phagocytic leukocytes. The NADPH 
oxidase is responsible for the production of reactive oxygen species (ROS) in 
the activated phagocyte (“respiratory burst”). When present, mutations on the 
NAPDH oxidase genes do not allow ROS production, making the neutrophils of 
these patients incapable of destroying pathogens. These patients are especially 
susceptible to infections by staphylococcus, fungi and some gram-negative bacteria. 
The main clinical manifestations include recurrent life-threatening episodes of 
lymphadenitis, abscess, pneumonias, osteomyelitis, granuloma formation, and 
sepsis [8].

3.2.5 Interstitial granulomatous dermatitis

It is important to recognize interstitial granulomatous dermatitis, because 
although it can sometimes occur as an isolated skin disease, it is often associated 
with a systemic disease, which marks the prognosis of the patient; thus an active 
study should be carried out [4]. Ackerman first described this rare type of der-
matitis in 1993. Although the original manifestation has been described as sub-
cutaneous linear nodules (also known as rope sign), later reports showed a quite 
heterogeneous clinical spectrum ranging from hyperpigmented, erythematous 
papules, subcutaneous plaques, and annular lesions to firm red purplish nodules. 
The lesions are usually asymptomatic, but can be slightly pruritic or painful. 
The histopathological examination confirms the diagnosis and is characterized 
by a dense and diffuse interstitial infiltrate in the reticular dermis, composed of 
histiocytes in a palisade arrangement, sometimes with necrobiosis of collagen 
and neutrophils and eosinophils. Interstitial granulomatous dermatitis has been 
associated with various systemic diseases, including autoimmune diseases such as 
rheumatoid arthritis (the most common), systemic sclerosis, or lupus erythema-
tosus. Recently, a case has been reported in association with primary biliary chol-
angitis. However, other etiologies have been described in isolated cases including 
malignancy or drugs (angiotensin-converting enzyme inhibitors, calcium channel 
blockers, beta blockers, diuretics, TNF-α blockers, etc.) [1, 4].

4. Diagnostic approach

The diagnostic approach must be structured, and the analytical, microbiological, 
or radiological tests must be adapted to the epidemiological factors of the patient’s 
clinical history, as well as to the results of the physical examination. Obtaining a 
biopsy, both for histological and microbiological studies, is fundamental. In cases of 
uncertain etiology, close monitoring should be carried out, given the association of 
granulomas with potentially serious diseases (Table 3).
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5. Conclusion

• Granulomatous disorders are a heterogeneous group of diseases, including 
infections, systemic inflammations, neoplasia, metabolic disorders, and 
chemicals.

• An adequate clinical approach, together with physical examination and basic 
analysis, can guide the diagnostic process. However, biopsy of the lesion is 
usually fundamental.

• The histological type of granuloma is important in the etiological diagnosis, to 
optimize both treatment and follow-up.
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Medical history

• Comorbidities (autoimmune disease, diabetes, immunosuppression)

• Drugs or foreign body or water exposure

• Travels

• Risk exposures (sexual, parenteral drugs, etc.)

Physical examination: Clinical sign-associated diseases

Biopsy (depending on the affected organ and accessibility)

• Histology

• Microbiology

 ◯ Culture (bacteria, mycobacteria)

 ◯ PCR (mycobacteria, parasites, etc.)

Laboratory testing

• Complete blood count, ESR, CRP, creatinine, calcemia, liver enzymes, LDH, glycemia, cholesterol, 
triglycerides, TSH/T4, serum protein electrophoresis, ANA, rheumatoid factor, angiotensin-converting 
enzyme

• Serology for HIV, syphilis, hepatitis B and C, and others according to clinical suspicion

Mantoux or interferon gamma release assays for TB

Radiological tests

• Chest X-ray and abdomen and pelvic ultrasound

• Others according to clinical suspicion: CT scan, PET-CT, etc.

Table 3. 
Diagnostic approach to granulomatous diseases.
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