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INTRODUCTION        
Respirable crystalline silica (RCS), also known as Potter's Rot or 
Grinder's Disease, is the primary cause of the occupational lung 
disease silicosis [1]. The most typical form of silicosis is diffuse 
nodular pulmonary brosis. The inhalation and deposition of RCS 
particles, or particles with a diameter of <10 μm, is what causes this 
lung condition, which can occasionally be asymptomatic [2]. Both 
crystalline and amorphous forms of silica occur, with the latter having 
a comparatively lower toxicity prole and being exposed to less 
frequently [3]. There are various polymorphs of crystalline silica that 
naturally exist in a polymerized tetrahedral framework. One of the 
oldest occupational diseases in existence is silicosis [4].       

In 2010, Italy reported the rst incidence of silicosis linked to synthetic 
stone; since then, cases from Israel, Australia, Spain and the USA have 
all been documented on a rapid international scale.

Before any symptoms appear, the illness damages the lungs 
permanently. Even after exposure has ended, the disease it causes 
could still get worse. Additionally, silicosis lowers a patient's 
resistance to chronic obstructive pulmonary disease, renal disease, 
arthritis, lung cancer and tuberculosis (TB) [1]. Carefully documented 
records of occupational exposure and radiological characteristics are 
required for the diagnosis of silicosis, and any competing diagnoses 
must be ruled out [5]. The Kolar Gold mines' pneumoconiosis issues 
were rst discussed in 1933, and the rst incidence of silicosis was 
documented in 1947 [6]. 

In India, there are around 3 million workers who are exposed to silica 
dust, while, 8.5 million more are employed in the construction industry 
with similar exposures. Due to the Indian Supreme Court's views, the 
subject has recently attracted attention.

The People's Rights and Social Research Center led a Public Interest 
writ petition to alert the court to the issue of silicosis in India [7]. When 
silica dust is inhaled in signicant volumes over an extended period, a 
potentially fatal, irreversible brotic lung illness called silicosis can 
develop (Figure 1) [8].  

Figure 1: Irreversible Fibrotic Lung Illness (silicosis) Can Be 
Developed By Inhaled Silica Dust

Compared to healthy patients, those who are exposed to silica have a 
2.8-39 times higher risk of developing pulmonary tuberculosis. 
Numerous studies have proven that those who have been exposed to 
silica are susceptible to TB. The amount of free silica dust present in 
the workplace directly correlates with the prevalence of tuberculosis, 
and exposure to silica for longer periods of time increases the chance of 
developing the disease. 

A brotic lung disease called silicosis is brought on by breathing in 
crystalline silica (Silicon dioxide, SiO2). Earthen matter contains 
silicon, which is the second most prevalent element. Two atoms of 
silicon and oxygen combine to make silicon dioxide, often known as 
silica (SiO2). The element that is most plentiful in clay material is 
oxygen. In soil, SiO2 is widely distributed in a variety of materials, 
including rock, sandstone, slate, granite, gneiss, and metallic ores, as 
well as sand, mortar, plaster, and roong shingles [9]. Silicosis is one of 
the most signicant occupational diseases in the world due to 
widespread inadequate technological protection measures that, from 
the past to the present, expose countless people over long periods of 
their life [10].  

Since there is no known cure for silicosis, available therapies 
concentrate on avoiding consequences. Huge efforts have been made 
recently to better understand the pathogenetic mechanisms underlying 
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silicosis [11]. One of the most signicant occupational health 
conditions in the world is silicosis. It is a lung condition that worsens 
over time and is brought on by chronic silica inhalation. Shortness of 
breath, coughing, fever, and bluish skin are signs of silicosis. A 
common and well-known pneumoconiosis brought on by silica 
inhalation is silicosis [12].  

TYPES OF SILICOSIS
There are primarily three types of silicosis (Figure 2): 

Figure 2:  The three major types of silicosis are chronic, 
accelerated and acute 

Chronic
This type of silicosis is the most prevalent and develops after 15 to 20 
years of only minimal to moderate exposure to RCS (Table 1). Some 
common side effects of silicosis include rheumatoid arthritis, chronic 
obstructive lung disorders and tuberculosis [13,14].  

Table 1: Diseases associated with respirable crystalline silica 
(RCS) exposure (Adapted from [14])     

Accelerated silicosis is no longer frequent in wealthy nations, but 
small-scale mining poses a severe health risk in developing nations 
[15].  

Acute   
Chronic cor pulmonale, chronic respiratory failure and acute silicosis 
pulmonary hypertension. In the case of severe brosis, these 
consequences develop quickly. It also goes by the name of "silico 
proteinosis" and develops in a few weeks to ve years as a result of 
exposure to high quantities of respirable silica dust. The signs include a 
sudden onset of acute breathlessness, coughing, weakness and weight 
loss, which frequently results in death [9].

SYMPTOMS OF SILICOSIS
These conditions are linked to silicosis symptoms:
Ÿ Tuberculosis (TB)
Ÿ Shortness of breath 
Ÿ Fatigue 
Ÿ Loss of appetite (anorexia). 
Ÿ Chest pain; dry with non-productive cough (Whooping Cough)
Ÿ Respiratory failure 
Ÿ Ultimately results in death 

PREVALENCE IN INDIA  
In 574 gold miners, silicosis prevalence was 29.1% (95% condence 
interval [CI]: 24.8-33.4%, 167 cases), with 97 stage I, 54 stage II (29 
cases with stage II and 25 with stage IIþ) and 16 stage III silicosis [16].  
There have been reports of various occupational groups with 
signicant silica dust exposures having a high prevalence of 
accelerated silicosis [17,18]. Privately owned gold mining operations 
in China have a high incidence of silicosis, which is linked to 
extremely high silica dust exposure levels [19].      

In India, silicosis is common among construction and mining workers 
in Gujarat, Rajasthan, Pondicherry, Haryana, Uttar Pradesh, Bihar, 
Chhattisgarh, Jharkhand, Orissa and West Bengal. In India, the 
prevalence of silicosis varies greatly, from 3.5% in an armoury to 
54.6% in the slate-pencil business. This variance in prevalence is 
caused by the silica concentrations in various work environments, the 
length of exposure and the demands of the jobs. In a quartz mill in 
Gujarat's Godhra district, 14% amongst 85 female workers with an 
average age of 28.2 (þ9.2) years were found to have silicosis, 
according to recent research [20]. The likelihood of contracting 
silicosis is higher in developing nations like Brazil, China, India and 
Vietnam. In India, the danger of silicosis is signicant in the slate 
pencil and agate grinding industries, for example, the prevalence is 
higher in workers at Kolar Gold Fields in Karnataka.    

SILICOSIS PROBLEM IN RAJASTHAN
More over 1.65 million families in Rajasthan work in mines and 
quarries for pitiful wages, making up a signicant portion of the state's 
labor force. Most of these workers are exposed to a variety of 
occupational health risks, but silicosis, an incurable lung disease 
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Disease Respirable crystalline 
silica (RCS) exposure

Comment

Type of silicosis  
Chronic nodular 
silicosis 

Minimal RCS
More than ten years of 
latency

Pulmonary nodules with 
a diameter of 10 mm
Usually without 
symptoms

Progressive 
enormous 
brosis (chronic 
complex 
silicosis)

Minimal RCS
More than ten years of 
latency

Pulmonary nodules are 
larger than 10 mm
Radiological severity-
related symptoms and 
progression

Accelerated 
(fast-moving) 
silicosis 

Medium to high-level 
RCS
More than ten years of 
latency 

A disease that 
progresses more quickly 
than chronic silicosis
Symptoms of simple, 
complex and acute 
silicosis could be 
present  

Acute silicosis 
or silico-
proteinosis

Extremely high-level 
RCS   
Develops from weeks to 
ve years

Alveolar proteinosis-
related characteristics
Elevated death rate

Additional pulmonary diseases
Lymphadenopat
hy 

Lowest exposure or 
duration not known 

Whether or not 
parenchymal silicosis is 
present
Calcication might exist

Sarcoidosis Linked to RCS exposure
Possibly challenging to 
distinguish from 
complex silicosis

Lung cancer Relationship between 
dose and reaction after 
RCS exposure 

If smoking is present, 
the risk is almost 
multiplicatively 
enhanced
May manifest even if 
silicosis is not present

The Caplan 
syndrome

Combination of 
pneumoconiosis with 
rheumatoid arthritis or 
increased rheumatoid 
factor

Infection with mycobacteria
Respiratory 
tuberculosis 

TB risk might increase 
by 2.8 to 39 times, 
depending on the degree 
of silicosis

Immune disorder
Rheumatoid 
arthritis 

Risk is three times 
higher for men than for 
those who are not 
exposed to RCS

Scleroderma Systemic sclerosis 
development in males 
exposed to RCS, with or 
without silicosis (RR 
3.02) 
Autoantibodies against 
DNA topoisomerase 1 
are more common



brought on by breathing in silica dust, has reached epidemic levels. 
Many workers were between the ages of 41 to 50 years, followed by 31 
to 40 years and then 51 to 60 years. Similar to this, the majority of 
workers worked for 11 to 20 years, then 21 to 30 years, and nally >30 
years.        

SILICOSIS PROBLEM IN HARYANA
Under the Factories Act of 1948 and the Building and Other 
Construction Workers (RE & CS) Act, 1996 [21], silicosis is a disease 
that must be reported in the state of Haryana. Being a progressive state, 
Haryana has implemented an integrated policy for integration and 
rehabilitation. Most silicosis-affected workers come from 
disadvantaged socioeconomic groups in our society. The treatment, 
payment, rehabilitation and provision of various welfare measures for 
employees with the incurable disease of silicosis are all guaranteed by 
this policy. The proposed Haryana Silicosis Rehabilitation Policy's 
implementation guidelines and details are provided below:

Ÿ This policy will apply to any employee whose silicosis has been 
ofcially diagnosed by the Haryana Silicosis Diagnosis Board.

Ÿ This policy only applies to employees working in factories and on 
construction sites.

Workers covered by the Employee State Insurance (ESI) Act of 1948 
will get compensation in accordance with its provisions. While other 
workers who are not covered by that Act will receive compensation in 
accordance with the requirements of the Employee's Compensation 
Act of 1923.   

In India, the prevalence of silicosis varies greatly, from 3.5% in an 
armory to 54.6% in the slate-pencil business. This variance in 
prevalence is caused by the silica concentrations in various work 
environments, the length of exposure, and the demands of the jobs. The 
bulk of the participants in this study were men [22]. In India, the state 
of Rajasthan provides most of the country's sandstone. In Rajasthan, 
there are about 30,000 mines, and more than 2.5 million people are 
engaged there. In mines, workers engage in a variety of tasks that 
expose them to silica dust at high concentrations for extended periods 
of time.

EPIDEMIOLOGY 
One of the most signicant occupational diseases in the world, silicosis 
is brought on by inhaling crystalline silicon dioxide or silica [10,23]. 
The variety of vocations linked to silica dust exposure is so broad that 
the illness is prevalent throughout practically all of India. However, 
central and mid-western Indian states like Madhya Pradesh, 
Chhattisgarh, Jharkhand, Gujarat and Rajasthan are where it is most 
frequently recorded. Environmental and medical assessments 
conducted by the National Institute of Occupational Health, 
Ahmedabad, across India's unorganized sectors revealed a very high 
prevalence of silicosis [24]. Based on clinical and radiological data in 
particular occupational work forces, many of these investigations had 
described a varied prevalence of silicosis. The following are 
signicant occupational exposures to silica dust in India:

Ÿ Construction work: sand blasting and crushing, drilling, masonry, 
tunnelling and grinding

Ÿ Mining - sand stone and granite drilling
Ÿ Slate pencil work
Ÿ Foundry work
Ÿ Manufacturing of ceramic and clay pottery
Ÿ Agate cutting and polishing
Ÿ Glass manufacturing 

According to epidemiological research, exposure to silica raises the 
risk of lung, esophagus, stomach, and skin cancer [25]. In India, where 
the prevalence of silicosis ranges from 3.5% in ordnance factory to 
54.6% in the slate pencil business, there are surprisingly few 
epidemiological research on the disease. In the unorganized sector of 
businesses like slate pencil cutting, stone cutting, and agate 
manufacturing, the silicosis problem is signicantly more serious.

In uncontrolled sectors of the slate pencil cutting, stone cutting and 
agate industry, silicosis is a far more serious issue. The problem with 
this is that the majority of unorganized sector industries are not 
covered by laws like the Factories Act, which was created to safeguard 
the health and safety of the working population. Additionally, 
companies lack the motivation to give their employees a safe 
workplace [26]. Silicosis is the most prevalent occupational lung 

illness in the world; it can be found anywhere but is more prevalent in 
impoverished nations. China reported more than 24,000 deaths each 
year from silicosis between 1991 and 1995 [27]. Between one and two 
million American workers [28] are thought to have been exposed to 
crystalline silica dust at work and 59,000 of these people will 
experience silicosis at some point in their careers [27]. Industrial 
processes and disease associated with silica exposure are given in 
Table 2 [14,29]. 

According to CDC data, silicosis is exceedingly uncommon in the 
United States [28]. Only 187 deaths in 1999 had silicosis as the primary 
or contributory cause, reecting a drop of 84% in the prevalence of 
silicosis-related deaths between 1968 and 1999. According to 
epidemiological research, exposure to silica raises the risk of 
developing lung, esophagus, stomach, and skin cancer [25,30].     

Table 2: Processes and activities linked with silica exposure 
(Adapted from [14,29])  

MODE OF INFECTION 
Additionally, silicosis can raise your chance of developing other 
serious and sometimes fatal illnesses, like:
Ÿ Tuberculosis (TB)  and other chest infections      
Ÿ Pulmonary hypertension
Ÿ Heart failure
Ÿ Arthritis
Ÿ Kidney disease
Ÿ Chronic obstructive pulmonary disease (COPD)
Ÿ Lung cancer

DIAGNOSIS
Since there is no particular test for silicosis, a diagnosis can require 
numerous visits and tests to the doctor. During the visit, the patient's 
doctor will ask about their respiration, both while they are at rest and 
when they are active. To assess the likelihood of silica exposure, the 
patient's doctor will also inquire in-depth about the patient's 
employment history. 

It may be a good idea to prepare the following information in advance: 
Ÿ Patients' symptoms of disease   
Ÿ Treatments given before for the symptoms and how patients get 

helped by the treatmen
Ÿ The work you have done over your entire career
Ÿ The length of time you spent in each job
Ÿ The nature of the work you performe
Ÿ The products you were in contact with at work
Ÿ Patient history of smoking and any previous medical data, such as 

chest X-rays or CT scans 

Silicosis is primarily diagnosed based on a history of occupational 
exposure, clinical symptoms, and chest roentgenogram roshik 
ndings. The appearance of nodules and rounded opacities, 
occasionally accompanied by hilar lymphadenopathy and "egg-shell" 
calcication of the lymph nodes, make up the traditional chest X-ray 
results. The size, shape and number of nodules in the lung parenchyma 
are used to identify the disease stage [31]. Three factors can be used to 
diagnose silicosis. First, the sickness was brought on by the patient's 
exposure to enough silica dust. Second, an X-ray of the chest that 
shows silicosis. Third, the irregularities are not being caused by any 
underlying diseases. A complicated disease has an unremarkable 
physical examination [9].   
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Type of Exposure Crystalline silica exposure 
Industrial sources of 
crystalline silica 

Petroleum rening  
Cement and brick manufacturing
Glass manufacturing
Soap and cosmetic production 
Flues
Metal preparation 
Molding
Abrasive blasting
Smelting lead
Mining
Smelting copper
Cleaning fossil fuel furnaces
Steel production

Other sources of crystalline 
silica

Sculpturing stone containing granite
Glassblowing



For uncomplicated silicosis, a chest X-ray will establish the existence 
of tiny (< 10 mm) nodules in the lungs, particularly in the upper lung 
zones. According to ILO classication, profusion 1/0 or more with 
form p and q denotes silicosis-related lung injury [9]. For silicosis, 
there is no known treatment. The pillars of treatment include 
supportive therapy, which includes using bronchodilators, oxygen 
supplements and infection prevention [1].  People who work in 
occupations that expose them to inhaled silica or who are exposed to 
silica outside of work who have symptoms like coughing, phlegm or 
breathing problems or who have no symptoms (even after working for 
a long period), should be tested for silicosis.    

A thorough occupational history, a physical exam by a healthcare 
professional, decreased chest expansion, diminished intensity of 
breath sounds, areas of hypo-resonance and ne to medium crackles in 
the lung area, tachypnea and other investigations for the conrmation 
of silicosis can all be used to diagnose silicosis. The most crucial 
instrument for the diagnosis of silicosis is a chest X-ray or chest 
radiography, which is part of the investigations. To check for related 
disorders such as tuberculosis (TB), lung's function tests like 
spirometry and sputum analysis may be required. Even so, it can be 
challenging to nd tubercle bacilli in the sputum of silico-tuberculosis 
patients. Due to silicotic brosis, which walls in the tubercle foci and 
limits the release of tubercle bacilli in the sputum, this problem exists. 
Pulse oximetry, bronchoscopy, a high-resolution chest CT scan and 
lung biopsy are all used to examine the interior of the lungs. 

Following a physical examination during which your doctor listens to 
your lungs, they may recommend several tests to see if you have 
silicosis. These consist of: 

Imaging tests
The extent of the silica dust injury can be determined by a better chest 
X-ray image or a CT scan of the patient's lungs.    

Lung function tests
These examinations measure how well your lungs function in terms of 
appropriate breathing and blood oxygenation. Spirometry and 
diffusion capacity tests, two different procedures are used to measure 
these parameters. They are also employed to estimate the extent of lung 
injury.

Sputum test
Collecting mucus from a cough for analysis.

Bronchoscopy  
A short, exible tube called a bronchoscope has a camera at one end. A 
bronchoscope will be inserted by the patient's physician through their 
mouth, nose, windpipe or lung. This device can be used to obtain lung 
tissue samples from patients for further analysis.    

Surgical lung biopsy
This is another technique to obtain a sample of lung tissue for 
subsequent analysis, and it is carried out by a cardiothoracic surgeon 
while the patient is under general anesthesia.       

GOVERNMENT POLICIES ON SILICOSIS  
According to the study, most of the workers in Thangarh are paid on a 
piece rate rather than a daily basis, and many employers do not view 
the workers as their employees because they are hired through a 
contractor who might not have received a license under the Contract 
Labor (Regulation and Abolition) Act of 1970 [32]. Only 1.6% of 
respondents claimed to be covered by the ESI law, even though 
employees must each contribute 1% and 3% of the salary bill in order 
to be eligible for free medical assistance. The study nds this 
particularly problematic considering it has been well established for 
more than a century that ceramic workers have higher incidences of 
silicosis, tuberculosis (TB), and lead poisoning [32]. If the Health 
Department does not have certain tests, medications or equipment 
needed for the treatment of the silicosis-affected worker, they may 
purchase it from the open market; the cost will be covered by the Labor 
Department.  

The Gujarat government was ordered to pay compensation to the 
families of 238 workers who passed away from silicosis while working 
in unlicensed quartz crushing facilities by the Supreme Court of India 
on May 4. Gujarat is required to give each family 300,000 rupees or 
roughly $4,500 within the month. The Court further ordered the 
Madhya Pradesh government to provide for an additional 304 workers 

who are currently sufferer from silicosis [33]. Around 3.0 million 
workers are at high risk of exposure to silica, according to a 1999 report 
from the Indian Council of Medical Research (ICMR). Of these, 1.7 
million works in mining or quarrying, 0.6 million make non-metallic 
products like refractory materials, structural clay, glass and mica, and 
0.7 million works in the metals industry. Additionally, 5.3 million 
people work in the construction industry and are at danger of silica 
exposure. A well-ventilated workplace, provisions for dust protection, 
a decrease in overcrowding and the provision of fundamental 
occupational health care are all required by the Factory Act of India 
(1948). 

The informal, unregulated industries in India that are not governed by 
the Factory Act of India are the biggest obstacles to eliminating 
silicosis. The National Human Rights Commission (NHRC) also 
stressed the need for regulation of the workplace and for providing 
workers with the necessary safety gear and health education. As a 
result, neither the Employees State Insurance Corporation (ESIC), the 
Ministry of Labor & Employment, the Government of India, nor 
analogous services provided by state governments provide medical 
coverage to those employed in the stone mining business. Therefore, if 
the healthcare facilities are satisfactory to both care providers and 
recipients, the staff may approach adjacent primary care physicians for 
them [34].   

TREATMENT OF SILICOSIS
If silica dust exposure continues, there is virtually any treatment to halt 
the progression of the condition. Corticosteroid anti-inammatory 
therapy has been utilised in the past with moderate success [7,35]. 
Silicosis therapeutic research is progressing at a considerably slower 
rate than those of other chronic lung disorders. In the previous ten 
years, just two registered clinical trials for silicosis treatments have 
been completed [36,37].   

A polymer known as polyvinyl-pyridine-noxide (PVNO), which can 
encourage cytoprotective effects in in vivo and in vitro models of 
silica-induced brosis, has also undergone extensive testing. PVNO 
was effective in animal models for both prevention and treatment, but 
it was ineffective in humans [38]. The plant alkaloid tetrandrine has 
also been investigated as a potential therapy for silicosis. The main 
mechanisms that regulate the development of the silicosis disease 
brought on by silica-induced lung damage include direct cytotoxicity, 
the production of reactive oxygen species (ROS), the secretion of 
inammatory and brotic mediators, lung remodeling through 
collagen and elastin deposition, and cell death by apoptosis (Figure 3) 
[39]. It has historically been used to treat pneumoconiosis in Chinese 
medicine and the State Drugs Administration of China has approved its 
therapeutic usage for silicosis [39].  

There are several ways to treat or reduce the symptoms of silicosis and 
stop it from getting worse, including:   

Figure 3: Direct cytotoxicity, production of ROS, secretion of 
inammatory and brotic mediators, lung remodeling through 
collagen and elastin deposition and cell death by apoptosis are the main 
mechanisms that control the progression of the silicosis disease caused 
by silica-induced lung damage (modied from [38])   

Ÿ Stop smoking and other lung irritants including silica dust and 
airborne silica exposure

Ÿ Use antibiotics to treat bacterial lung infections.
Ÿ Take cough suppressants     
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Ÿ People should be checked using a positive Interferon-Gamma 
Release Assays (IGRAs) blood test or a tuberculin skin test 

Ÿ Extended multi-drug regimen anti-tubercular drugs for those with 
active TB

Ÿ Chest physiotherapy for patients to aid with mucus drainage from 
the bronchi

Ÿ Bronchodilators can be used to improve breathing
Ÿ Lung transplantation is the most successful treatment for replacing 

damaged lung tissue, however it carries danger due to long-term 
immunosuppression's side effects such as opportunistic infections

Ÿ Inhalation of d-penicillamine, powdered aluminium and PVNO 
Ÿ Therapy with corticosteroids
Ÿ Giving Chinese herbal kombucha to patients
Ÿ Tetrandrine, an herbal extract, is used to treat silicosis or may help 

to delay its progression [40]. 

CONCLUSION 
Pulmonary and silico-tubercular diseases are very common. Given the 
foregoing, a national silicosis control programme is urgently required 
to control silicosis. 
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