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Introduction

Granulomatous inflammation is a special type of chronic 
inflammation. In response to different infectious agents such 
as bacteria or fungi etc. It can occur in these macrophages, 
epithelioid cells and multinucleated giant cells are also involved, 
which are formed from mononuclear phagocytic system. These 
cells are arranged in special form to form a unique structure 
called granuloma. In this granuloma other than these cells, some 
other cells like lymphocytes, plasma cells and fibroblast are 
also present. Eosinophils are present in the fungal and parasitic 
granuloma [1]. Newly arrived monocyte are initially simple 
cells that produce prominent nucleoli, extensive cytoplasm, free 
ribosomes, abundant Golgi apparatus, massive lysosomes, and 
eventually take on the morphology of activated macrophages. 

Macrophages develop from bone marrow precursors through 
circulating monocytes, move through a maturation process that 
includes morphological and functional changes. This process 
continues even after macrophages reach tissues, where they 
are known as histiocytes [2]. Monocyte production is regulated 
by feedback; peripheral macrophages and lymphocytes secrete 
factors that have both stimulating and inhibitory effects on bone  

 
marrow stem cell proliferation. Despite the fact that exudation 
appears to be the primary source of macrophages in the 
inflammatory response, local histiocytic proliferation does occur 
[3]. 

Macrophages

Macrophages are the effector cells of innate immunity and act 
on the adaptive immune system in the potent effector mechanism. 
In bone marrow, monocytes formed from stem cells, then circulate 
into blood and when inflammation initiate, monocytes mature and 
convert into macrophages and start to perform their functions [4].

Epithelioid cells

The activated macrophages transformed into epithelioid 
appearance which are flattened oval shape, ovoid nuclei and 
membranes that attached with the adjacent cells. Epithelioid cells 
are the part of mononuclear phagocytic system that is found in 
granuloma, associated with the intense immunological activity 
and it has a little phagocytic activity [5].
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Abstract 

The granulomatous inflammation is a characteristic type of chronic inflammation in which main cells are macrophages, multinucleated cells 
and epithelioid cells. The dynamic structure of granuloma helps to defend the body from microbiological threats. Granulomatous inflammation 
is a histologic pattern of tissue reactions which appears following cell damage. A variety of systemic diseases are occurred by this special 
inflammatory response. The granulomatous inflammatory response is common in many infective, allergic, autoimmune, toxic and neoplastic 
diseases. Mechanism that regulates granulomatous inflammation is remain not properly understood. The pulmonary system is one of the most 
common concerned sites to face the granulomatous inflammation. Unlike the lungs, skin can be affected by different ways including direct 
inoculation, endogenous origins and hematogenous spread. In this theory, we discuss about formation of granuloma, and that the granulomatous 
inflammation is a protective mechanism of our body but sometimes it can also cause serious and severe diseases in different body organs.
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Granuloma

Granuloma is a focal, compact mass of inflammatory cells in 
which the mononuclear cells are predominant [6]. Granuloma is 
normally the result of protective mechanism and formed when 
acute inflammatory processes can’t destroy the invading agents 
[7]. Granuloma formations start from any inflammatory trigger/ 
stimulus like infectious pathogens or site of inflammation and 
activated as it is the part of innate immune response. 

If activated macrophages are unable to remove inflammatory 
response, further immune response can be stimulated that are 
orchestrated by the dendrite cells and major histocompatibility 
complex II. Macrophages are increased at the site of 
inflammation and chronic inflammation mechanism develops. 
The macrophages start to form the tight aggregation around the 
inflammatory stimulus and become surrounded by peripheral 
cuff of lymphocytes. This structure or inflammatory focus is called 
granuloma [8].

Granulomatous Inflammation

Granulomatous inflammation appears at the cell injury. It is a 
histologic pattern of tissue reactions. It is caused by the different 
conditions like infection, drug, neoplastic, autoimmune, allergy, 
and toxic conditions [9]. This specialized inflammatory process 
is a last expedient when other immune protective mechanisms 
are unable to eradicate inflammatory stimulus. The mature 
macrophages (epithelioid cells, giant cells) aggregate around the 
antigen and form granuloma. 

Granulomas are the Site of Macrophage Activation 

Granulomatous inflammation is a form of chronic inflammation 
characterized by a dense array of mononuclear phagocyte system 
cells, primarily activated macrophages and cells derived from 
them [3]. The term activated macrophage denotes either a rise in 
the macrophage’s functional activity or the appearance of a new 
functional activity. Newly arrived monocyte are initially simple 
cells that produce prominent nucleoli, extensive cytoplasm, free 
ribosomes, abundant Golgi apparatus, massive lysosomes, and 
eventually take on the morphology of activated macrophages.

Macrophages develop from bone marrow precursors through 
circulating monocytes, move through a maturation process that 
includes morphological and functional changes. This process 
continues even after macrophages reach tissues, where they 
are known as histiocytes. Monocyte production is regulated by 
feedback; peripheral macrophages and lymphocytes secrete 
factors that have both stimulating and inhibitory effects on bone 
marrow stem cell proliferation. Even though exudation appears 
to be the primary source of macrophages in the inflammatory 
response, local histiocytic proliferation does occur [10].

Activation of Macrophages

Activation of macrophage occurs in two steps in the case of 
transplantation. Firstly, macrophages become activated as a result 
of tissue injury caused by ischemia-reperfusion, resulting in easily 
graft damage. Then, in response to danger signals provided by the 
mismatched transplant, they become triggered. Macrophages have 
remarkable plasticity, allowing them to react to environmental 
signals and alter their phenotype quickly, with M1 macrophage on 
one extreme and M2 macrophages on the other [11]. 

Chemically activated macrophages are classified as M1, 
whereas alternatively activated macrophages and all the other 
forms are classified as M2. Alternatively activated macrophages 
can counteract the release of pro-inflammatory cytokines 
by classically activated macrophages during transplantation 
enabling tissue homeostasis to be restored. Later on, a subset of 
macrophages known as regulatory macrophages can dampen pro-
inflammatory immune responses. 

Disease Caused by Granuloma

Although granulomas are better to prevent the disease [12], 
but granulomatous bodies can be further divided into organ 
systems that are majorly affected, such as the lungs, skin, kidney, 
liver and lymph nodes.

Effects on Different Organs

 Lungs

Infectious lung diseases are a common cause of pulmonary 
granulomas, so it’s crucial to rule them out [13]. In pulmonary 
granulomas, mycobacteria and fungi are the most common 
species discovered. While both necrotizing and non-necrotizing 
granulomas can be seen in infectious lung diseases, necrotizing 
granulomas are commonly seen. Clinicians should be aware that, 
depending on the patient’s tuberculosis (TB) can also manifest as 
non-necrotizing granulomas. Tuberculosis and non-tuberculous 
mycobacterial infections appear in different ways are the most 
common causes of necrotizing granuloma.

 Mycobacterium tuberculosis

Mycobacterium tuberculosis is an acid-fast bacillus. Inhalation 
of this bacterium causes a histologic granulomatous response 
in the lungs, which is mediated by alike cytokine pathways. 
The chronic granulomatous response controls inflammation 
by activating histiocytes and forming a rim of histiocytes and 
peripheral lymphocytes.

 Non-Tuberculous Mycobacterium

NTM are mycobacterial organisms that are not part of the 
mycobacterium tuberculosis complex. Previously, it was believed 
that NTM infection in the lungs was linked to immunodeficiency or 
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preexisting lung disease, such as chronic obstructive pulmonary 
disease or cystic fibrosis. However, it is known that NTM infection 
of the lungs can occur in immunocompetent patients who do not 
have any prior lung disease.

 Skin 

Granulomatous skin disorder caused by pathogens and these 
pathogens may identify by used of special tissue stains [14]. 
Epithelioid granulomas are made up of epithelioid histiocytic 
or macrophages, some of which combine to form massive 
multinucleated giant cells, lymphocytes, and sometimes plasma 
cells with or without necrosis. Mycobacterium leprae causes 
leprosy, a chronic infectious granulomatous disease that is 
common in many parts of the world. Leprosy may affect the skin 
and peripheral nerves, with macular, nodular, infiltrative, or 
diffuse lesions being the most common clinical manifestations. 
It has different histopathological appearances depending on the 
host’s immunity [15].

Kidney

Renal failure or renal disorder is may also cause by 
granulomatous interstitial nephritis (GIN) [16], a rare condition. 
Sarcoidosis, granulomatous with polyangiitis, and infectious 
agents are the most common causes (particularly renal 
tuberculosis). Noncaseating granulomatous inflammation, which 
is made up of a central follicle of macrophages, epithelioid cells, 
and multinucleated giant cells, is thought to be the pathology that 
contributes to AKI from GIN in sarcoidosis.

Liver

In the liver, due to the activation of the immune system by a 
variety of agents, granulomas, which are focal accumulations of 
macrophages, are typically located in the liver [17]. Symptoms 
are different which Depend on whether the underlying cause 
is a systematic disorder or a primary hepatic granulomatous 
reaction. Granulomas can form or collect in the liver near portal 
tracts and are caused to increase in alkaline phosphatase. As seen 
in sarcoidosis, cells inside the granuloma can secrete a variety 
of proteins and enzymes such as lysozyme, collagenase, and 
angiotensin-converting enzyme. Necrosis in different types may 
also reveal information about the cause of granulomas. These 
results include ‘caseating’ necrosis, as in pulmonary tuberculosis, 
and ‘non caseating’ necrosis, as in sarcoid granulomas.

Discussion

Granulomatous inflammation is a histologic way of tissue 
reaction that happens after some cell injury. Granulomatous 
inflammation is cause by many conditions that may include 
infection, autoimmune, allergic, toxins, drug, and some other 
neoplastic conditions. The tissue reaction swatch reduces some of 
the pathologic and clinical diagnosis and clinical deception. Most 
of the reaction ways are necrotizing granulomas, non necrotizing 

granulomas, suppurative granulomas, diffuse granulomatous 
inflammation, and foreign body large cell reaction. 

Prototypical examples of necrotizing granulomas are observed 
with mycobacterial infections and non-necrotizing granulomas 
with sarcoidosis. The pulmonary system is one of the most 
commonly affected way to face granulomatous inflammation. 
Infectious causes of granuloma are most common. Unlike the 
lung, skin can be affected by many ways, which may include direct 
inoculation, endogenous sources, and hematogenous spread. This 
involvement may interact a variety of infectious agents, which 
can present as necrotizing or non-necrotizing granulomatous 
inflammation. 

Non-infectious etiologies need a clinicopathologic 
summarization to reduce the scope of the pathogenesis which 
include foreign body reaction, autoimmune, neoplastic, and drug 
related etiologies. Granulomatous inflammation of the kidney, 
often referred to as granulomatous interstitial nephritis (GIN) is 
unlike organ systems such as the skin or lungs. The differential 
diagnosis of GIN is more frequently due to drugs and sarcoidosis 
as compared to infections (fungal and mycobacterial).

Conclusion

Granulomatous inflammation is a form of chronic 
inflammation characterized by a dense array of mononuclear 
phagocyte system cells, primarily activated macrophages and 
cells are derived from them. The term activated macrophage 
denotes either a rise in the macrophage’s functional activity or the 
appearance of a new functional activity. The aim of this granuloma 
is to isolate the antigen from the body and facilitate its eradication 
to protect the body from any type of infection or injury or disease. 
Granulomas are structured aggregates of macrophages and 
other immune cells, often with distinct morphological changes. 
The granulomatous response is a stepwise process marked by 
a series of macrophage activations and transformations, which 
recruit additional cells and cause structural changes. Granulomas 
evolved as defensive responses to kill or sequester particles, but 
they are often pathological when foreign bodies, infections, or 
inflammatory diseases are present.
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