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Abstract. Background: Granulomatous inflammation is found in a wide range of diseases, and most commonly 
associated with sarcoidosis and tuberculosis. Granulomas are pathologically classified into two main groups; necrotic 
and non-necrotic. Objectives: The aim of this study was to evaluate the radiological, laboratory, and pathological 
findings of a large patient population with granuloma in biopsy samples, to determine the final diagnostic distribu-
tion. Methods: This study was designed as a retrospective, descriptive, observational, cross-sectional study. It was con-
ducted in patients with granulomatous inflammation detected in lung, pleural, mediastinal, hilar, and/or peripheral 
lymph node biopsies. Demographic information, radiological, microbiological, and laboratory results of the patients 
were obtained via the information processing system of the hospital. The diagnoses recorded were re-evaluated by at 
least two experienced clinicians and the final diagnosis distributions were made. Results: A total of 392 patients were 
included in the study. Non-necrotizing inflammation was detected in 268 patients, and necrotizing granulomatous 
inflammation was found in 124 patients. The most common cause of non-necrotizing inflammation was sarcoidosis, 
and tuberculosis in the case of necrotizing inflammation. A total of 77.2% of sarcoidosis patients had non-necrotizing 
inflammation and 54.3% of the tuberculosis patients had necrotizing inflammation. In the diagnosis distribution of 
granulomatous inflammation sarcoidosis, mycobacterium infections (especially tuberculosis), sarcoid reaction due 
to malignancy, pneumoconiosis, granulomatosis with polyangiitis and hypersensitivity pneumonitis were detected, 
respectively. A total of 392 patients were diagnosed with 13 different diseases. In 15 patients (3.8%) no specific di-
agnosis could be made. Conclusions: The diagnosis of granulomatous inflammation detected in biopsy samples is 
common for clinicians and a differential diagnosis is difficult in many cases. A patient’s clinical findings, laboratory 
results, and radiological appearance, should be evaluated in detail and a final diagnosis only made following a multi-
disciplinary discussion. The presence of necrosis in tissue samples alone is not a reliable finding for a final diagnosis.
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Introduction

Granulomatous lung diseases are characterized by 
focal aggregation of inflammatory cells, such as his-
tologically activated macrophages (epithelioid histio-
cytes), Langhans-type giant cells, and lymphocytes (1). 
In general, granulomas are classified as either necrotiz-
ing or non-necrotizing. Necrotizing lung disease is most 
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commonly caused by infectious agents, especially tuber-
culosis (TB), and non-necrotizing disease is caused by 
non-infectious conditions, particularly sarcoidosis (2).

The diagnosis distribution of granulomatous dis-
ease is very heterogeneous. Detailed anamnesis, clinical, 
laboratory, radiological, and pathological evaluations 
help to make a differential diagnosis, but it is not always 
easy to differentiate, or diagnose, the cause of granu-
lomatous diseases. In some cases, a final diagnosis can-
not be made, even with all detailed evaluations (3,4). 
There have been a few studies that have investigated the 
diagnosis distribution of granulomatous diseases (4,5). 
In most studies, the number of cases is limited (2,6).

An accurate diagnosis of granulomatous diseases 
is very important as it changes the treatment strategy. 
The aim of this study was to evaluate the radiological, 
laboratory, and pathological findings of a large patient 
population with granuloma in lung, lymph node, or 
pleural tissue biopsy samples, to determine the final 
diagnostic distribution.

Materials and Methods

Our hospital is a key pulmonary disease and 
thoracic surgery hospital in Turkey. In this center, 
sarcoidosis and interstitial lung disease outpatient ser-
vices are provided, regular multidisciplinary council 
meetings (chest diseases, thoracic surgery, radiology, 
pathology) are held, and final diagnoses are made by 
considering the clinical, radiological, and pathological 
characteristics of the patients. The study protocol was 
approved by the hospital’s ethics committee in accord-
ance with the Helsinki Declaration (date: 03.01.2019, 
protocol number 073). It was designed as a retrospec-
tive, descriptive, observational, cross-sectional study. 
The name, surname, and identification numbers of all 
patients with the words ‘granuloma’ or ‘granuloma-
tous inflammation’ in their pathology report between 
 January 1, 2016 and December 31, 2018 were identi-
fied via the data processing system of the hospital.

Patient Selection:
Inclusion Criteria:
1- Patients with granuloma or granulomatous in-

flammation in lung parenchyma, pleura, mediastinal, hilar, 
or peripheral lymph node biopsy samples (Figure1 and 2).

2- Adult patients over the age of 18 years.
Exclusion Criteria:
1- Patients with no evidence of granuloma and/

or granulomatous inflammation in their pathology 
report.

2- Patients who have undergone organ biopsy 
other than lung, pleura and lymph nodes.

Figure 2. A closer view of the same granuloma structures 
(H&E x10).

Figure 1. Confluent non-necrotizing granuloma structures 
 filling the lymph node structure (H&E x4).
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3- Patients who were not examined in our hospi-
tal but whose pathology preparations were evaluated 
for pathological consultation.

4- Patients who’s radiological and laboratory data 
were not available from the hospital information pro-
cessing system.

The patient data recorded in the hospital system 
was examined and demographic, radiological (chest 
X-ray and thorax computed tomography), laboratory 
(angiotensin converting enzyme [ACE], C-reactive 
protein [CRP], calcium, and albumin), and microbio-
logical findings (lavage/sputum acid fast bacilli [AFB], 
culture, and tissue AFB culture results), diagnostic 
methods (fiberoptic bronchoscopy [FOB], endobron-
chial ultrasound [EBUS], mediastinoscopy [MDx] or 
video-assisted thoracoscopic surgery [VATS], etc.), 
and final diagnoses, were recorded. Laboratory, radio-
logical, and pathological results were examined and 
the diagnoses were re-evaluated by at least two experi-
enced chest diseases specialist clinicians. Controversial 
cases were contacted by phone to obtaining formation 
from the patient and/or their relatives’ regarding their 
current status. Data regarding whether or not treat-
ment had been received for TB was obtained from the 
National TB Surveillance System.

Main Diagnoses

In the presence of clinical and pathological find-
ings compatible with infectious agents (TB, NTM, 
fungal, etc.), when microorganisms are seen in tissue 
or sputum/bronchial lavage fluid and/or microbial 
growth in culture results or serology and antigen posi-
tivity are detected, the diagnosis of infection was made.

Sarcoidosis was diagnosed in patients who had 
clinical, radiological, laboratory, and pathological find-
ings consistent with sarcoidosis, and infectious agents 
were not detected in the direct examination or culture 
results.

Those patients who had no pathology other than 
malignancy that could cause granulomatous disease, 
had no environmental and/or occupational exposure, 
and no drug use, were diagnosed as malignant sarcoid 
reaction.

Patients whose clinical, radiological, and patho-
logical properties, and serological results were not 

consistent with any other pathology capable of causing 
granuloma and who meet national/international diag-
nostic criteria for rheumatic diseases were diagnosed as 
collagen tissue disease or vasculitis by a rheumatologist.

The diagnosis of pneumoconiosis was made in the 
presence of appropriate occupational and/or environ-
mental exposure history, and compatible radiological, 
clinical, and pathological findings.

A diagnosis of hypersensitivity pneumonitis was 
made with compatible occupational and/or environ-
mental exposure, as well as compatible clinical, radio-
logical, laboratory, and pathological findings.

Cryptogenic organizing pneumonia was diag-
nosed when organizing pneumonia was detected in 
tissue biopsies and there was no other disease that 
would cause granulomatous inflammation.

Patients who could not be diagnosed by clinical, 
radiological, bacteriological and laboratory evaluation, 
medication/occupational history and rheumatological 
evaluation were classified as unknown.

Statistical Analysis

The SPSS 16.0 (SPSS for Windows, version 
16.0; SPSS Inc.; Chicago, IL, ABD) package pro-
gram was used for statistical evaluation. Data were 
given as the mean ± standard deviation, or the me-
dian (minimum-maximum). The student’s t-test or 
Mann-Whitney U test was used to compare the mean 
of two independent groups. The relationship between 
categorical variables was determined using the Pear-
son chi-square test. A p value <0.05 was considered 
significant.

Results

There were a total of 425 patients screened who 
had the word ‘granuloma’ and ‘granulomatous in-
flammation’ in their pathology report between Janu-
ary 1, 2016 and December 31, 2018. After a total of 
33  patients were excluded, 392 patients were included 
in the study (Figure 3).

The mean age of the patients was 46 ± 14 
(19–88) years. A total of 56.6% of the patients were 
female (n=222), and 43.4% were male (n=170).
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The most common radiological findings were 
mediastinal or hilar lymphadenopathy (LAP) (n=151, 
38.5%), followed by LAP and parenchymal nodular 
infiltrations (n=104, 26.5%), and LAP and parenchy-
mal consolidations and/or reticular opicities (n=47, 
12%), respectively (Table 1).

The most commonly used diagnostic biopsy meth-
ods were, endobronchial ultrasound (EBUS) in 155 pa-
tients (39.5%), mediastinoscopy (MDx) in 128  patients 
(32.6%), surgical biopsy (video-assisted thoracoscopic 
surgery [VATS] wedge biopsy, lobectomy) in 77 patients 
(19.6%), video-assisted thoracoscopic surgery (VATS) 
pleural biopsy in 29 patients (7.4%), and bronchoscopic 
mucosal biopsy in 18 patients (4.6%) (Table 2). Granu-
lomatous inflammation was detected by more than one 
diagnostic method in 41 patients. Serological and bac-
teriological methods were used for the diagnosis of 25 
patients (6.4%) (Table 2). In 22 patients, the diagnosis 
of tuberculosis was confirmed by AFB positivity in spu-
tum and/or bronchial lavage culture. In two patients, 
the diagnosis of “granulomatosis with polyangiitis” was 
confirmed by c-ANCA positivity, and in one patient 

Figure 3. Flow chart showing study enrollment of patients with granulomatous inflammation.

Patients with "granuloma or granulomatous in�ammation" words in the
pathology report (n=425)

Patients whose radiological and laboratory
\data are not available from the information
processing system (n=4)

Patients who have undergone organ
biopsy other than lung, pleura and lymph
nodes (n = 8)

Patients with detected to have "no
granulomatous in�ammation" in the
pathology report (n=14)

Patients with histiocytic proliferation
without typical granuloma (n = 2)

Patients evaluated in pathology
department for consultation (n = 4)

Patients suspected of granulomatous
in�ammation with pleural �uid cytology
(n=1)

Patients detected to have granuloma or granulomatous in�ammation of the
lung and/or mediastinal or peripheral lymph node (n = 392)

Table 1. Thoracic HRCT findings 

n %

LAP 151 38.5

LAP + nodular infiltrates 104 26.5

LAP + consolidations and re-
ticular opacities

47 12

Pleural effusion 29 7.4

Parenchymal consolidations 
and reticular opacities

15 3.8

Parenchymal nodular 
infiltrates

12 3.1

LAP + atelectasis 8 2

LAP + pleural effusion 7 1.8

Normal 7 1.8

Nodular infiltrates + pleural 
effusion

6 1.5

Reticulonodular densities + 
honeycomb pattern

3 0.8

LAP + miliary nodules 3 0.8

LAP: lymphadenopathy
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biopsy results in 22 (25%) of 88 patients, and clinical-
radiological evaluation and biopsy results in 66 pa-
tients (75%)(Table 3). The distribution of malignancy 
types were as follows: squamous cell lung cancer (ca) 
in 7  patients, lung adeno ca in 4 patients, lymphoma 
in three patients, carcinoid tumor in one patient, large 
cell lung ca in one patient, thymoma in two patients, 
renal clear cell ca metastasis in one patient, ovarian ca 
in one patient, cervix ca in one patient, and sarcoid 
reaction due to gastrointestinal stromal tumor in one 
patient. In one patient, non-small cell lung ca was di-
agnosed but type discrimination could not be made 
accurately.

Non-necrotizing granulomatous inflammation 
was found in 268 (68.4%) patients, and necrotizing 
granulomatous inflammation was found in 124 (31.6%) 
patients (Table 4). We investigated any associations be-
tween the demographic data and laboratory values in 
the necrotizing and non-necrotizing groups (Table 5). 

the diagnosis of Rheumatoid Arthritis by rheumatoid 
factor and anti-CCP positivity.

A total of 392 patients were diagnosed with 13 
different diseases. The most common causes of granu-
lomatous disease were sarcoidosis (n=246, 62.8%), TB 
(n=88, 22.4%), and sarcoid reaction due to malignancy 
(n=23, 5.9%) (Table 3). In 15 (3.8%) patients, a diag-
nosis could not be made despite a detailed history and 
further investigations (Table 3). The diagnosis of TB 
was made by sputum or bronchial lavage culture and 

Table 2. Diagnosis methods

n %

EBUS 155 39.5

Mediastinoscopy 128 32.6

Surgical biopsy 77 19.6

VATS pleural biopsy 29 7.4

FOB mucosa biopsy 18 4.6

Peripheral lymph node biopsy 17 4.3

FOB TBB 6 1.5

Transthoracic biopsy 3 0.8

EBUS: Endobronchial ultrasound, VATS: video-assisted thoracoscopic 
surgery, FOB: fiberoptic bronchoscopy, TBB: transbronchial biopsy

Table 3. Diagnosis distributions 

n %

Sarcoidosis 246 62.8

Tuberculosis 88 22.4

Malignancy 23 5.9

Unknown 15 3.8

Pneumoconiosis 5 1.3

Non-tuberculous mycobacteria 4 1.0

Granulomatosis with polyangiitis 2 0.5

Hypersensitivity pneumonitis 2 0.5

Cryptogenic organized pneumonia 1 0.25

Fungal infection 1 0.25

Benign fibrous histiocytoma 1 0.25

Rheumatoid arthritis 1 0.25

Foreign body 1 0.25

Cyst hydatid 1 0.25

Sequela of TB + sarcoidosis 1 0.25

Total 392 100

Table 4. Diagnostic distributions according to necrosis status 

Non-necrotizing
n (%)

Necrotizing
n (%)

Sarcoidosis 190 (48.5%) 56 (14.3%)

Tuberculosis 39 (9.9%) 49 (12.5%)

Malignancy 13 (3.3%) 10 (2.5%)

Unknown 14 (3.6%) 1 (0.25%)

Pneumoconiosis 4 (1.0%) 1 (0.25%)

Non-tuberculous 
mycobacteria

3 (0.8%) 1 (0.25%)

Granulomatosis with 
polyangiitis

1 (0.25%) 1 (0.25%)

Hypersensitivity 
pneumonitis

1 (0.25%) 1 (0.25%)

Cryptogenic organiz-
ing pneumonia

0 1 (0.25%)

Fungal infection 0 1 (0.25%)

Foreign body 1 (0.25%)  0

Rheumatoid arthritis 0 1 (0.25%)

Cyst hydatid 1 (0.25%) 0

Benign fibrous 
histiocytoma

1 (0.25%) 0

Sequela of TB + 
sarcoidosis

0 1 (0.25%)

Total 268 (68.4%) 124 (31.6%)
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causes of granulomatous inflammation to be sarcoido-
sis, TB, and sarcoid-like reaction due to malignancy, 
respectively. Non-necrotizing inflammation was most 
common in patients with sarcoidosis, and necrotizing 
granulomatous inflammation was most common in 
patients with TB. In addition, we observed that the 
diagnostic distribution of disease with granulomatous 
inflammation covered a wide range of diseases. A to-
tal of 392 patients were diagnosed with 13 different 
diseases. The percentage of patients who could not be 
diagnosed was found to be relatively low (3.8 %).

In a multi-center study conducted in the USA, 
with 500 patients from seven countries, Mukophadhyay 
et al. reported the causes of granulomatous inflamma-
tion to be 31% sarcoidosis and 28% infectious causes. 
The most common infectious agents in the USA are 
fungal, and NTM and TB in countries other than the 
USA (4). As far as we can see, this study is a multicenter 
study investigating the etiology of granulomatous in-
flammation with the largest number of patients (4). 
Woodard et al. reported in their single-center study of 
303 patients that sarcoidosis and tuberculosis were the 
most common causes of granulomatous inflammation 
(5). These studies have been performed by pathologists 
(4,5). Although our country is among the list of devel-
oping countries, it has made significant progress in the 
fight against TB. The current TB incidence is 14.6 per 
100,000. This may explain the lower frequency of TB 
compared with sarcoidosis in our study.

No statistically significant differences were detected 
in age, gender, serum ACE, calcium, and CRP values 
between the necrotizing and non-necrotizing groups 
(Table 5). When we compared the radiological findings 
we found that 92.5% (n=248) of patients with non-ne-
crotizing granuloma had hilar and/or mediastinal LAP 
on thorax CT, compared with 58.1% (n=72) with ne-
crotizing granuloma, and the difference was statistically 
significant. (p<0.001) (Table 5). The rates of necrotizing 
and non-necrotizing granulomas detected in sarcoidosis 
and TB patients were compared. TB and non-TB my-
cobacteria (NTM) infections were evaluated together 
and the total number of patients with TB was recorded 
as 92. Non-necrotizing granuloma was detected in 
190  sarcoidosis patients (77.2%), and necrotizing gran-
uloma was found in 56 (22.8%) patients. Necrotizing 
granulomatous inflammation was detected in 50 TB 
patients (54.3%) and, 42 (45.7%) had non-necrotizing 
granuloma. The difference between the two groups was 
statistically significant. (p<0.001) (Table 5).

Discussion

According to our knowledge, this is a most com-
prehensive study investigating the distribution of 
granulomatous inflammation in a total of 392 cases in 
a single center, tertiary level chest diseases and thoracic 
surgery hospital. We determined the most common 

Table 5. Demographic data and laboratory characteristics of necrotizing and non-necrotizing groups 

Non-necrotizing Necrotizing P value

Age (years) 45±13 48±14 0.76

C-reactive protein (ng/ml) 21.9±34.6 22.7±39.1 0.7

Angiotensin converting enzyme (Units/L) 57.8±50.2 56.8±33.7 0.23

Calcium (mg/dL) 9.5±0.9 9.5±0.8 0.66

Albumin (g/dL) 4.09±0.8 4.13±0.4 0.09

Gender
Female n (%)
Male n (%)

155 (69.8%)
113 (66.5%)

67 (30.2%)
57 (33.5%)

0.49

Hilar/mediastinal LAP n (%)
Yes
No

248 (77.5%)
20 (27.8%)

72 (22.5%)
52 (72.2%)

<0.001

Sarcoidosis n (%)
Tuberculosis n (%)

190 (77.2%)
42 (45.7%)

56 (22.8%)
50 (54.3%)

<0.001
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to malignancy. Similar results have been reported in 
other studies (7). Detection of sarcoidosis-like epi-
thelioid granulomas in regional lymph nodes due to 
the underlying disease, without systemic sarcoidosis 
findings, is called a sarcoid-like reaction (9). Sarcoid 
reaction is the most common non-malignant disease 
associated with hematological malignancies, and solid 
organ tumors such as cervix, liver, lung, testis, and uter-
ine cancer (10, 11, 12). The most common causes of 
sarcoid reaction in our study were lung ca, lymphoma, 
renal cell ca, ovarian ca, cervix ca, thymoma, and gas-
trointestinal stromal tumor. To our knowledge, no sar-
coid reaction related to thymoma has been reported, 
although there are case reports of granulomatous thy-
moma or Hodgkin’s disease of the thymus (13). In a 
study similar to that reported here, sarcoid reaction 
related to lung cancer, lymphoma, breast, stomach, 
urological, larynx, and gynecological cancers were 
found (14). Case reports of renal cell ca, stomach ca, 
and sarcoid reaction related to breast ca, have also been 
reported (15–18).

Our study differs from others in that we report a 
small number of patients with cyst hydatid, benign fi-
brous histiocytoma, and cryptogenic organizing pneu-
monia as the causes of granulomatous inflammation. 
There is a case report of epithelioid sarcoma resem-
bling benign fibrous histiocytoma causing granuloma 
(19), and case reports of granulomatous inflammation 
due to hydatid cyst infection (20,21). Granulomatous 
infiltration foci may rarely accompany cryptogenic 
organizing pneumonia (22). The frequency of granu-
lomatosis with polyangiitis, rheumatoid arthritis, 
hypersensitivity pneumonitis, and granulomatous in-
flammation due to foreign body aspiration in our study 
was similar to that described in the literature (2,3).

The proportion of patients who could not be di-
agnosed in our study was 3.8% (n=15). In general, the 
reported proportion of undiagnosed patients is higher. 
It is important to evaluate the clinical, radiological, 
microbiological, and pathological findings together for 
a definitive diagnosis in patients with granulomatous 
inflammation, but despite all of these findings, some 
cases cannot be diagnosed. The proportion of undiag-
nosed patients was 42% in the study of Mukopadhyay 
et al, and 18% in the study of Nazurallah et al (3,4). In 
two other studies, lack of diagnosis was reported at a 

In our study, non-necrotizing inflammation was 
observed in 77.2% of sarcoidosis patients, and necrotiz-
ing inflammation was observed in 22.8%. In other stud-
ies, the frequency of necrosis in sarcoidosis reportedly 
ranges between 6–35% (1). Our results are consistent 
with the literature. In our study, non-necrotizing in-
flammation was found in 45.7% of TB patients, and 
necrotizing inflammation was found in 54.3%. While 
typical necrotizing granuloma development is expected 
in TB, non-necrotizing granulomas is also reported to 
occur in some TB patients (6). In a study conducted 
with EBUS in patients with granulomatous inflam-
mation in the lymph node, necrotizing granulomatous 
inflammation was found in 26.1% of TB patients (7). 
These results suggest that the presence of necrosis in 
the biopsy specimen may not indicate TB, and the ab-
sence of necrosis may not indicate sarcoidosis.

In our study, NTM infection was detected in 4 
patients (1.02%) as the cause of granulomatous in-
flammation, and fungal infection was found in one pa-
tient. This may be due to the low frequency of NTM 
and fungal infections in our country. In addition, al-
though our hospital is one of the largest chest diseases 
hospital in our country, it does not include other clini-
cal departments, and immunosuppressed patients with 
solid organ or hematological stem cell transplantation 
are not admitted, and there is no inpatient oncology 
service. The prevalence of NTM has been reported 
between 1.26% and 1.6% in countries other than 
the USA (2,4). This rate was reported to be as high 
as 12.1% in a study conducted in Texas, USA (3). In 
some studies, the etiological cause of granulomatous 
inflammation has been found to be primarily infec-
tious agents, and then sarcoidosis. This may be due to 
the higher prevalence of tuberculosis in some coun-
tries, and NTM and endemic fungal infections in oth-
ers (2,3). Mycobacteria are detected more frequently 
in countries with a high TB   incidence and HIV/TB 
coexistence, or NTM infections. On the other hand, 
sarcoidosis diagnoses have reportedly increased signif-
icantly in countries where TB infections are common, 
together with an increase in awareness, diagnostic pos-
sibilities, and the ability of physicians to distinguish 
sarcoidosis from TB (8).

In our study, the third most common cause of 
granulomatous inflammation was sarcoid reaction due 
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proportion of 16% and 10.3% (2,23). In our hospital, a 
multidisciplinary council convenes every week to eval-
uate patients with granuloma or suspected interstitial 
lung disease to ensure a correct diagnosis, and these 
cases are discussed by experienced physicians. As such, 
we believe our specific diagnosis proportion would be 
relatively higher than other studies.

The limitations of our study are that it is a single 
center and retrospective study. In addition, our hospi-
tal does not have an inpatient service for other clinical 
units, other than chest diseases and thoracic surgery. 
Only patients in whose lung, pleura and lymph node 
biopsies granuloma was detected were included in our 
study. For these reasons, alternative etiologies may 
have been missed. Nonetheless, due to the fact that 
it is a branch hospital with a high patient circulation 
and number, factors only previously described in case 
reports were determined as the cause of granulomatous 
inflammation in our study.

Conclusion

The diagnosis of granulomatous inflammation de-
tected in biopsy specimens is common for clinicians, 
but in many cases a differential diagnosis is difficult. 
We present a comprehensive study investigating the 
distribution of granulomatous inflammation in which 
all cases were evaluated clinically, radiologically and 
pathologically, and diagnosed. Diagnostic distributions 
were assessed in detail and we also took into account 
conditions specific to the studied patient population in 
reference to diagnosis distribution. The presence of ne-
crosis in tissue samples alone was not a reliable finding 
for a definitive diagnosis. A patient’s clinical findings, 
laboratory results, and radiological appearance, should 
be evaluated in detail and a final diagnosis only made 
following a multidisciplinary discussion.
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