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Introduction: Granulomatous lesions in various sites have different modes of presentation,
different etiologic factors with identical histological patterns. The aim was to study the occurrence of
granulomatous lesions at uncommon sites. Materials and methods: A retrospective study of
histopathological specimens received over a period of one year from June 2017 to May 2018 was
done and cases of granulomatous lesions of various sites reported on histopathological examination
were reviewed along with Ziehl-Neelsen (ZN) and Fite-Faraco (FF) staining. Results: Out of total
3623 histopathology specimens, 61 (1.7%) were granulomatous lesions of which 28 (45.9%) were
AFB (Acid-fast bacilli) positive. 20 cases (32.7%) were granulomatous lymphadenitis out of which 12
(19.6%) were positive for AFB. 4 (6.5%) out of 13 (21.3%) granulomatous skin lesions showed AFB
positivity. 6 (9.8%) cases of granulomatous mastitis (1 was AFB +ve), 4(6.5%) cases of
granulomatous synovitis (2 were AFB +ve), 3 (4.9%) cases of granulomatous endometritis (2 were
AFB+ve) were seen. 2 (3.3%) cases each of granulomatous epididymitis and appendicitis were
noted. Conclusion: In the present study tuberculosis was the most common cause of
granulomatous lesions of various sites. Histopathology plays an important role in the diagnosis and
management of a variety of granulomatous lesions. Special stains play a vital role in the diagnosis of
infectious granulomatous lesions.
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Introduction
A granuloma can be defined as a focal compact
collection of microscopic aggregation of
macrophages transformed into epithelium like cells
surrounded by lymphocytes and sometimes
associated with central necrosis [1]. Granulomas
usually form as a result of the persistence of a non-
degradable product or as the result of
hypersensitivity responses. It involves a complex
interplay between invading organism or antigen,
chemical, drug or other irritants, prolonged
antigenemia, macrophage activity, a T helper (Th1)
cell response, B cell overactivity, circulating immune
complexes and a vast array of biological mediators
[2].

It is formed as a protective mechanism when an
acute inflammatory process cannot destroy invading
agents [3]. Macrophages are attracted by areas of
inflammation or immunological reactivity. These
activated macrophages lead to increased expression
of major histocompatibility complex (MHC) class II,
CD4+, and Th 1 lymphocytes. Antigen-presenting
cells (APC) bearing MHC class II molecules present
the protein peptides to T helper cells. T cells
activation also requires the B7:CD28/CTLA: 4
costimulatory pathway. With CD28 mediated
costimulator, there is active T cell proliferation,
without which there are anergy and apoptosis.
Excess of Th1 relative to Th2 cells leads to cell-
mediated hyperactivity, tissue destruction, and
granuloma formation [2].

Several cytokines are produced by T cell subsets,
macrophages, and other immune cells. Sub-
classification of granulomas is done based on the
amounts and types of these cytokines. They are
broadly classified into two functional types, Thl and
Th2. Thl- type cells produce interleukin 2 (IL- 2),
interferon γ (IFN- γ), and tumor necrosis factor
(TNF- β) upon stimulation with antigen and they
participate in type IV hypersensitivity responses.
Th2- type cells produce IL- 4, IL- 5, IL- 6, IL- 9, IL-
I0, and IL- 13 cytokines that are important for B cell
development and eosinophilia [3]. Macrophages are
transformed into epithelioid cells and they fuse to
form giant cells. Epithelioid granuloma is formed as
an end result which progresses under the influence
of transforming and platelet-derived growth factors
(TGF and PDGF) to fibrosis [4,5,6].

Granulomatous inflammations are divided into
various patterns like a foreign body, necrotizing,
non- necrotizing granulomas, suppurative

Granulomas, histiocytic response with no
granulomas. The necrotizing and non-necrotizing
granulomas are called immune granulomas.
Necrotizing granulomas distinctly have central
necrosis with a lymphohistiocytic reaction and a
collar of chronic inflammation. The most common
etiology of necrotizing granulomas is Mycobacteria
species. Non-necrotizing granulomas are
characterized by the collection of epithelioid
histiocytes and giant cells with minimal peripheral
chronic inflammation, the prototypical example
being sarcoidosis [7].

The granulomatous lesions are classified based on
infections, vasculitis, immunological aberrations,
leucocyte oxidase defects, hypersensitivity
pneumonitis, chemicals, neoplasia, and other
miscellaneous infections. Infections are the most
common cause of disseminated granulomatous
disease. Granulomatous fungal infections mimic
sarcoidosis, hence fungal infections need to be
excluded and distinguished from sarcoidosis [2].
Other non – infectious causes that commonly induce
granulomatous inflammations are sarcoidosis,
foreign bodies, Wegener’s granulomatosis, and
Crohn's disease [8].

In countries that have a high incidence of
tuberculosis (TB), it is considered primarily in the
differential diagnosis of granulomatous diseases [8].
Mycobacterium tuberculosis granulomas are
classically characterized by the presence of caseous
necrosis in the center that is referred to as a
tubercle. Typically, there is a central area of
amorphous caseating granular debris along with loss
of cellular detail. This area is encircled by epithelioid
cells, lymphocytes, histiocytes, fibroblasts, and
occasionally Langhans' giant cells. Ziehl- Neelsen
stain demonstrates acid-fast bacilli. These histologic
features of the granuloma are characteristic and
they allow the exact diagnosis of tuberculosis [3].

Inhalation of Mycobacterium bacilli initiates a
histologic granulomatous response mediated by
similar cytokine-mediated mechanisms within the
lung as described. Chronic granulomatous response
limits the extent of inflammation, activates
histiocytes, and forms a collar of histiocytes and
peripheral lymphocytes around a necrotic center
called Ghon’s focus. Mycobacterium tuberculosis can
affect any tissue by the direct inoculation or by the
hematogenous spread such as miliary tuberculosis
or as the localized cavitary form [7].

India has the world’s largest TB cases which are

Recharla M. et al: Granulomatous lesions !! Expected guests

Tropical Journal of Pathology and Microbiology 2020;6(4)276



Around 26% of the world's tuberculosis cases [9].
The other mycobacterium (M) which can cause
granulomatous reactions are M leprae, M. kansasii,
M. marinum, M. gordonae, M. scrofulaceum,
Mycobacterium avium-intracellulare complex (MAC),
M. ulcerans, M. fortuitum, M. chelonae, and M.
Abscessus [2].

Granulomatous lesions in various sites have
different modes of presentation, different etiologic
factors with identical histological patterns [10].
Tuberculosis and non-tuberculous mycobacterial
infections have distinct clinical and histologic
presentations but their clinical and radiographic
appearance may have overlapping features with
other diseases or even malignancy [7]. The
commonly affected organ systems by
granulomatous lesions are lungs, skin, kidney, liver,
and lymph node [8]. The aim was to study the
occurrence of granulomatous lesions at uncommon
sites.

Materials and Methods
The study was conducted at the central research lab
in a tertiary care center. It was a retrospective study
done over a period of one year.

Universal sampling was done (All the
histopathological specimens received in the
department of pathology over a period of one year
from June 2017 to May 2018 were included in the
study).

Inclusion criteria: Cases of granulomatous lesions
among all the histopathological specimens of
various sites.

Exclusion criteria: Granulomatous lesions
associated with any neoplasms were excluded.

Cases of granulomatous lesions of various sites
reported on histopathological examination were
reviewed along with Ziehl- Neelsen (ZN) and Fite-
Faraco (FF) staining. Ziehl- Neelsen staining
procedure is as follows:

For Fite- Faraco (FF) staining 5% sulphuric acid was
used for decolorizing.

Statistical analysis: Data was entered in the excel
spreadsheet. Results were expressed as frequencies
and percentages for comparison.

Ethical committee clearance was obtained from the
institutional ethical committee.

Results
Out of total 3623 histopathology specimens, 61
(1.7%) were granulomatous lesions of which 28
(45.9%) were AFB (Acid-fast bacilli) positive (+ ve).
The most common granulomatous lesion in the
present study was granulomatous lymphadenitis
accounting for 20 cases (32.7%), out of which 12
(19.6%) were positive for AFB. (Table 1 and Table
2)

Out of 13 granulomatous skin lesions, 2 (3.3%)
each of tuberculosis verruca cutis (TVC), and
granuloma annulare were noted, 3 (4.9%) were
tuberculoid leprosy, 6 (9.8%) were borderline
tuberculoid leprosy.

4 (6.5%) out of these 13 cases showed AFB
positivity. Among them 3 were Fite- Faraco stain
positive, 1 (1.6%) out of 2 (3.3%) tuberculosis
verrucosa cutis was Ziehl- Neelsen stain positive.

6 (9.8%) cases of granulomatous mastitis (1 was
AFB + ve), 4 (6.5%) cases of granulomatous
synovitis (2 were AFB + ve), 3 (4.9%) cases of
granulomatous endometritis (2 were AFB + ve)
were seen. 2 (3.3%) cases each of granulomatous
epididymitis and appendicitis were noted. AFB
positivity was seen in 1 (1.6%) case of
granulomatous epididymitis and 2 cases of
appendicitis (3.3%).

1 (1.6%) case of HIV positive hysterectomy
specimen showed granulomas in endometrium and
cervix and was concurrently positive for AFB.

1 (1.6%) case each of granulomatous lesions was
found at other uncommon sites like a salivary gland,
thyroid, testis, parietal pleura, nasal septum, suture
granuloma of the fallopian tube (FT), lipoma with
foreign body granuloma (LFBG), sinus tract,
intestine, and omentum. Acid-fast bacilli positivity
was seen in each case of granulomatous lesions of a
sinus tract, parietal pleura, and intestine.
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Sections were kept in xylene for 2 minutes,
dehydrated in absolute alcohol for 2 minutes.

Slides were stained with concentrated Carbol
fuchsin for 10 minutes, heated intermittently,
and washed with water.

Decolorised with 20% Sulphuric acid until the
color was completely drained off.

Washed with water and counterstained with
Loffler’s methylene blue for 30 seconds.

Water washed, air-dried, dehydrated, and
mounted.
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Table-1: Relative frequencies of
granulomatous lesions seen at different sites.

Granulomatous lesions Total no (n=61) n %

Lymph node 20 32.7

Skin 13 21.3

Breast 6 9.8

Synovium 4 6.5

Endometrium 3 4.9

Epididymis 2 3.3

Appendix 2 3.3

Salivary gland 1 1.6

Thyroid 1 1.6

Testis 1 1.6

Endometrium and Cervix 1 1.6

Parietal pleura 1 1.6

Sinus tract 1 1.6

Fallopian tube suture granulomas 1 1.6

Lipoma with foreign body granulomas 1 1.6

Intestine 1 1.6

Omentum 1 1.6

Nasal septum 1 1.6

Table 2: AFB positive cases.
 Total cases

(61)

Total AFB +ve

cases (28)

(45.9%)

Granulomatous lymphadenitis 20 12 (19.6%)

Skin lesions 13 3 (FF+) (4.9%) 1

(AFB+) (1.6%)

Granulomatous mastitis 6 1 (1.6%)

Granulomatous synovitis 4 2 (3.3%)

Granulomatous appendicitis 2 2 (3.3%)

Granulomatous endometritis 3 2 (3.3%)

Granulomatous endometritis and

cervicitis

1 1 (1.6%)

Granulomatous lesion of sinus tract 1 1 (1.6%)

Granulomatous lesion- parietal

pleura

1 1 (1.6%)

Granulomatous epididymitis 2 1 (1.6%)

Granulomatous lesion- Intestine 1 1 (1.6%)

Granulomatous sialadenitis 1 0

Granulomatous thyroiditis 1 0

Granulomatous orchitis 1 0

Suture granuloma of the fallopian

tube

1 0

Lipoma with foreign body

granulomas

1 0

Granulomatous lesion of omentum 1 0

Granulomatous lesion of nasal

septum

1 0

Fig-1: Tuberculosis verrucosa cutis, H and E,
10X.

Fig-2: Borderline tuberculoid leprosy, H and E,
10X.

Fig-3: Granulomatous mastitis, H and E, 10X.
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Fig-4: Granulomatous synovitis, H and E, 10X.

Fig-5: Granulomatous epididymitis, H and E,
10X.

Fig-6 a: Granulomatous endometritis, H and E,
10X.

Fig-6 b: Granulomatous cervicitis, AFB +VE, ZN
stain, 100X.

Fig-7: Granulomatous orchitis, H and E, 40X.

Fig-8: Granulomatous thyroiditis, AFB +VE, ZN
stain, 100X.

Recharla M. et al: Granulomatous lesions !! Expected guests

Tropical Journal of Pathology and Microbiology 2020;6(4) 279



Fig-9: Granulomatous sialadenitis, H and E,
40X.

Discussion
Lymph node tuberculosis (LNTB) is one of the most
common extrapulmonary manifestations of
tuberculosis. It commonly involves the cervical
lymph nodes followed by the mediastinal, axillary,
mesenteric, hepatic portal, perihepatic, and inguinal
lymph nodes. Tuberculous lymphadenitis most
commonly develops from the reactivation of healed
focus and from the progressive primary tuberculosis
[11]. Out of 20 granulomatous lymphadenites, 12
were positive for acid-fast bacilli in the present
study.

Out of 13 granulomatous skin lesions, 2 each of
tuberculosis verruca cutis (TVC), and granuloma
annulare were noted, 3 were tuberculoid leprosy
(23.1%), 6 were borderline tuberculoid leprosy
(46.1%). (Figure 1 and Figure 2)

Table-3: Comparison of various granulomatous
skin lesions

 Skin lesions

Gautam et al (8) Present study

Tuberculoid/Boderline tuberculoid leprosy 47.6 % 69.2%

Tuberculosis verruca cutis 0.9% 15.4%

Granuloma annulare 3.7% 15.4%

Others 47.8% -

A study conducted by Gautam et al leprosy
constituted the majority of granulomatous cases of
skin which is in well concordance with the present
study. Infections form an important cause of
granulomatous skin lesions [10] (Table 3).
Histologically, the tuberculoid and lepromatous
forms have distinct appearances. Lepromatous
leprosy is rich with dermal macrophages filled with
bacilli, whereas the tuberculoid form is similar to the

Granulomatous inflammation seen elsewhere with
the presence of epithelioid histiocytes,
multinucleated giant cells, and a lymphohistiocytic
collar. Granulomas can persist for 18 months after
treatment [7]. Granuloma annulare (GA) is a
dermatosis most commonly presenting on the
extremities of female patients as an isolated
erythematous papule or arcuate plaque. GA may be
seen in association with many autoimmune,
neoplastic, and drug-induced states including
sarcoidosis, Alagille’s syndrome, thyroid disease,
hepatitis B and C, Epstein Barr virus (EBV), mycosis
fungoides, Hodgkin and non-Hodgkin lymphomas
(NHL), gastrointestinal stromal tumors (GIST),
adenocarcinomas, allopurinol, amlodipine, and TNF-
alpha inhibitors [7].

Breast tuberculosis is a rare disease that accounts
for 3% of all surgically treated lesions in developing
countries and is less common than carcinoma of the
breast. It presents with non-specific clinical,
radiological, and histological findings and closely
looks like carcinoma of the breast and pyogenic
inflammatory disease [12]. In the present study 6
(9.8%) cases of granulomatous mastitis were
diagnosed and one case showed positivity for acid-
fast bacilli. Other cases of granulomatous mastitis
were found to have no significant clinical,
radiological history towards any infectious etiologies
and thus were considered to be idiopathic in nature.
Granulomatous lesions in the breast include other
infections like sarcoidosis, granulomatous reaction
to the tumor, and foreign body reaction [12] (Figure
3).

According to a study done by Vijay PM, tuberculous
synovitis was one of the commonest causes of
inflammatory synovial lesions constituting 18.07%
[13] and in the present study, 2 (3.3%) out of 4
granulomatous synovitis were positive for AFB
(Figure 4). 30% of skeletal TB involves the joints
and knee being the third most commonly affected
joint after the spine and the hip. The involvement of
the musculoskeletal system by tuberculosis is by
hematogenous spread often from a primary focus in
the lungs. As the bone and joint tuberculosis are
paucibacillary, the Ziehl-Nielsen test may yield a
negative result. In such cases Lowenstein culture
would be an essential tool for the diagnosis of
tubercular etiology [14].

The incidence of granulomatous inflammation in the
appendix is around 1.3 to 2.3% in developing
countries. Diagnostic criteria for granulomatous
appendicitis are similar to those of the intestinal
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Tract which include granulomatous inflammation,
lymphoid accumulation in all the layers of the
intestine, and fissure type ulcers. Several infectious
agents such as Yersinia, Mycobacterium,
Blastomycosis, Schistosoma, Actinomyces,
Campylobacter, and Histoplasma are responsible for
causing granulomatous inflammation of the
appendix. Granulomatous appendicitis is also
caused by Crohn's disease and other conditions
such as systemic sarcoidosis [15]. In the present
study 2 cases of granulomatous appendicitis were
seen and were positive for AFB.

Granulomatous reaction, particularly tuberculosis, is
one of the frequent causes of chronic infectious
epididymitis and has a subacute onset. It presents
with epididymal swelling which may or may not be
painful. Additional features include systemic
symptoms, scrotal thickening, and fistula [16]. One
(1.6%) out of two cases of granulomatous
epididymitis showed acid-fast bacilli positivity in the
present study (Figure 5). Other causes of
granulomatous epididymitis include intravesical
instillations of Bacillus Calmette– Guerin (BCG),
Sarcoidosis, and brucellosis [16].

The present study, encountered 4 cases of
granulomatous endometritis and one case was
found to have coexisting human immunodeficiency
virus (HIV) infection that showed caseating
granulomas comprising of epithelioid cells, Langan's
giant cells and lymphocytes in the endometrium and
cervix, ZN staining demonstrated acid-fast bacilli
(Figure 6a and Figure 6b). The other 3
granulomatous endometritis showed no acid-fast
bacilli. The incidence of tuberculosis in countries
with high HIV prevalence has been increasing. HIV
targets CD4 T cells resulting in their depletion and
dysfunction. Abnormal macrophage function may be
seen because of direct infection and lack of
macrophage activation factors produced by CD4 T
cells promotes rapid progression to TB [17]. Hence
testing for TB and HIV should be undertaken even
at the slightest suspicion. Granulomatous orchitis is
a rare condition, the precise etiology of which is not
known. Clinically seminoma and granulomatous
orchitis are difficult to distinguish [18]. An
orchiectomy specimen showing the grey-white
homogenous area which was suspected for
malignancy showed chronic inflammatory cells,
epithelioid cells, Langan's giant cells, and
granulomas with no evidence of malignancy and
was reported as granulomatous orchitis. ZN staining
was negative for acid-fast bacilli.

The probable causes could be trauma, an
autoimmune reaction to sperms, and urinary tract
infection. The differential diagnosis of non-caseating
granulomas mainly includes sarcoidosis. The
granulomas in sarcoidosis are seen in the
interstitium whereas in granulomatous orchitis they
are confined to seminiferous tubules. Tuberculous
infections primarily involve the epididymis [18]. The
clinical and ultrasound findings of the disease often
simulate malignancy and histopathology plays an
important role in diagnosing granulomatous lesion
[19] (Figure 7).

Abdominal TB is associated with significant
morbidity and mortality because of its late diagnosis
due to non-specific clinical symptoms.
Approximately 15% - 25% of cases with abdominal
TB have associated pulmonary TB. In the areas with
high prevalence, a high index of suspicion is an
important factor in early diagnosis. The most
common site of gastrointestinal TB is the ileocecal
region (ileocecal TB) followed by jejunum and colon.
Oesophagus, stomach, and duodenum are rarely
involved [10]. In the present study a case of
granulomatous lesion of intestine was noted which
was positive for AFB. Abdominal TB also involves
other sites like peritoneum, lymph nodes, and solid
viscera [10]. Crohn’s disease is the other
commonest cause of granulomatous disease of the
gastrointestinal tract [2].

One case (1.6%) of granulomatous thyroiditis was
noted in the present study. The incidence of
granulomatous thyroiditis is 0.16% of all primary
thyroid diseases. Areas of thyroid tissue show
intrafollicular cellular infiltration with partial or
complete loss of colloid from infiltrated follicles and
partial or complete distraction of their lining
epithelium. This leads to granuloma formation along
with fibrosis and inflammatory cell infiltration in the
interstitium [20] (Figure 8).

One (1.6%) case of granulomatous lesion of the
nasal septum was noted in the present study which
showed negativity for ZN staining. Granulomatous
diseases are rare causes of sinonasal inflammatory
disease. They are categorized under inflammatory,
infective, and neoplastic lesions [21]. In
immunocompromised patients fungi may cause
granulomatous lesion of the nasal septum.
Inflammatory diseases that may affect the nasal
septum include sarcoidosis, reparative granuloma,
and granulomatosis with polyangiitis (Wegener
granulomatosis) [22].
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The present study had one (1.6%) case of
granulomatous sialadenitis which was negative for
AFB. The probable causes of granulomatous
sialadenitis other than tuberculosis include mycosis,
sarcoidosis, duct obstruction from calculi, or
malignant tumors [23] (Figure 9). The present
study was limited by additional investigations of
diagnosis like nucleic acid amplification tests, a
mycobacterial culture that would have prompted in
diagnosing tubercular lesions in particular. Since the
specimens were formalin-fixed mycobacterial culture
will have less sensitivity.

Conclusion
In the present study tuberculosis was the most
common cause of granulomatous lesions of various
sites. Leprosy was the most common cause confined
to the skin. Histopathology plays an important role
in the diagnosis and management of a variety of
granulomatous lesions. Histologic patterns (foreign
body, necrotizing, non-necrotizing, suppurative, and
a diffuse histiocytic reaction) can narrow the clinical
differential diagnosis. Special stains play a vital role
in the diagnosis of infectious granulomatous lesions.

What does the study add to the
existing knowledge?
Infections are one of the important causes of
granulomatous lesions and it was interesting to find
the occurrence of granulomatous lesions at
uncommon places as described. Granulomatous
inflammation would indicate an effective
macrophage and Th1 cell response to the antigenic
stimulus involving cytokines and other mediators of
inflammation.
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