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INTRODUCTION

Tuberculosis as a complication of silicosis has 

been a historical focus of attention over the 

last centuries [1, 2]. Beside that fact, there still 

persists a possible positive association between 

silicosis and lung cancer [3]. The association 

between silicosis and tuberculosis has been 

studied since the beginning of the twentieth 

century [4]. The risk of developing pulmo-

nary tuberculosis is reported to be 2.8 to 39 

fold higher for patients with silicosis than for 

healthy controls [4, 5, 6]. The risk of a patient 

with silicosis developing extra pulmonary 

tuberculosis is also as much as 3.7 times higher 

than in healthy controls [5]. The pleural form is 

most common, accounting for 61% of the cases, 

followed by the pericardial form and the lymph 

node form [5]. Regarding the relationship 

between mycobacterium-related diseases and 

different forms of silicosis, studies in the inter-

national literature have shown that the acute 

and accelerated forms present with the highest 

incidence [7]. In our two case reports, there is a 

chronic form of silicosis present, which devel-

ops more than 10 years after exposure, and is 

typically oligosymptomatic. However, it can 

evolve to progressive dyspnoea on exertion. In 

patients with the chronic form, the progression 

of the disease can be rapid, leading to death 

within a few months or years. From a histo-

pathological point of view, silicosis is charac-

terized by the presence of granulomas, with 

collagen nuclei surrounded by epithelioid cells, 
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rium-related diseases. The risk of a patient with silicosis developing tuberculosis is higher (2.8 to 39 fold 
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giving rise to silicotic nodules, which are diffusely distrib-

uted in the lungs and, with the progression of the disease, 

can coalesce and form large masses, distorting the paren-

chyma [2, 8]. In addition to its importance as an occupa-

tional disease, silicosis or even exposure to silica with-

out established disease is associated with increased risk of 

developing various pulmonary and systemic co- morbid-

ities. Higher prevalence of chronic obstructive pulmonary 

disease, lung cancer, tuberculosis, non-tuberculous myco-

bacterium-related diseases, glomerulonephritis, rheuma-

toid arthritis, scleroderma, and other autoimmune diseases 

have been documented among patients with silicosis [4, 9]. 

These two case reports focus on the association between 

silicosis and the development of tuberculosis, as well as on 

evaluation and appropriate preventive measures.

CASE REPORT 1

A 52-year-old male patient was admitted to our clinic in 

August 2002 for the second time. The first time of hospi-

talization was in October 1991. During the first hospitali-

zation main complaints were chest pain, dyspnoea, fatigue 

and malaise lasting more than one year. During the second 

hospitalization his main complaints were dyspnoea, wheez-

ing and fatigue over the last 11 years. He had worked in an 

iron smelting factory for 34 years but his exposure to dust 

and silica was 20 years. He had smoked 20 cigarettes per 

day for the last 30 years. His physical examination revealed 

blood pressure of 120/75 mm Hg, pulse rate of 80/min. The 

only abnormal physical examination finding was bilater-

ally decreased breath sounds. Pulmonary function tests 

revealed very severe obstruction (Table 1). His blood anal-

ysis results are also shown in Table 1.

Chest radiography (PA and tomography) performed 

during the first hospitalization (Figure 1A) showed bilat-

eral pleural adhesions and diffuse lung fibrosis with signs 

of specific lung process. These findings led to the recom-

mendation of treatment with antituberculotic drugs, which 

unfortunately proved to be ineffective in this case. Chest 

radiography during the second hospitalization (Figure 

1B) showed bilateral massive irregular and non-homog-

enous calcified changes in the upper parts and partially 

in the middle parts of lungs. Both hiluses presented more 

volume and signs of enlarged paratracheal and peribron-

chial lymph glands.

Table 1. First and second hospitalization pulmonary function tests, se-
dimentation rate, leukocyte counts of case report patients – progressi-
on of the disease 

Parameter
Case 1 patient Case 2 patient

1st H 2nd H 1st H 2nd H

FVC (L) 4.69 2.09 4.34 4.59

FEV1 (L) 3.82 1.00 3.36 3.35

PEF (L/s) 11.20 2.37 6.98 6.10

FEV1/FVC (%) 82 48 77 73

Leukocyte count (×109/L) 5.4 5.0 6.2 8.4

Sedimentation rate (mm/h) 15 24 20 22

1st H – first hospitalization; 2nd H – second hospitalization

Figure 1. Chest X-ray (PA) of case report 1 patient: A. First hospitalizati-
on (1991) – bilateral pleural adhesions and diffuse lung fibrosis with si-
gns of specific lung process; B. Second hospitalization (2002) – bilate-
ral massive irregular, non-homogenous calcified changes in upper and 
middle parts of lungs

A

B

The patient died due to respiratory failure and chronic 

pulmonary heart in 2007. After his death his family went 

to court demanding material compensation from the iron 

smelting factory he worked for over 30 years. Official court 

medical experts stated that the main causes of his death 

were silicotuberculosis and chronic obstructive pulmo-

nary disease.

CASE REPORT 2

A 50-year-old male patient was admitted to our clinic in 

June 2005 for the second time. First time of hospitaliza-

tion was in August 2003. During the first hospitalization 
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main complaints were chest tightness, cough, dyspnoea, 

fatigue lasting more than eight years. During the second 

hospitalization his main complaints were chest tightness, 

dyspnoea, wheezing and fatigue over the last 10 years. He 

had worked in an iron smelting factory for 30 years and 

had been exposed to dust and silica for 30 years. He had 

smoked 10 cigarettes per day for last 20 years. His physical 

examination revealed blood pressure of 120/80 mm Hg, 

pulse rate of 72/min. Abnormal physical examination find-

ings included bilaterally intensified breathing sounds with 

prolonged expiration. Pulmonary function tests revealed 

no signs of respiratory insufficiency, except lowered forced 

expiratory flow in small respiratory airways (Table 1). His 

blood analysis results revealed no pathological findings 

(Table 1).

Chest radiography (PA) performed during the first 

hospitalization showed bilateral diffuse lung fibrosis and 

small nodular opacities indicating an occupation-specific 

lung process. Using the International Classification of 

Radiographs of Pneumoconiosis [10], published by the 

International Labour Office (ILO) in 2002, the patient 

was diagnosed with pneumoconiosis, in this case silico-

sis, with small opacities level size level p/q, and profusion 

level 2/3. Chest radiography during the second hospital-

ization (Figure 2A) showed bilateral diffuse lung fibro-

sis and small nodular opacities. Both hiluses were with 

more volume. Computed tomography (CT) of the chest, 

with high resolution CT of apical and hilar regions showed 

signs of diffuse micro-nodular changes predominantly in 

the upper lobes, with the presence of interstitial fibrosis, 

apical pleural thickening, and enlarged hilar lymph glands 

(Figure 2B).

The patient was legally recognized as having an occu-

pational disease, and was approved early retirement due 

to disability.

DISCUSSION

Silicosis and pulmonary tuberculosis are not uncommon 

diseases in low income countries [11]. As both diseases 

have a similar initial presentation, and there is a strong 

possibility of concurrent existence of both diseases in one 

patient [4], it is very important that the physician in charge 

has adequate knowledge of diagnostic techniques in order 

to evaluate the patient. The occupational history of expo-

sure to silica dust, progressive nature of breathlessness and 

classical radiological findings are the main clues for the 

diagnosis of silicosis. Exclusion of other conditions, espe-

cially pulmonary tuberculosis, is important before confirm-

atory diagnosis of silicosis is made. Patients suffering from 

silicotuberculosis are often misdiagnosed leading to late 

onset of adequate treatment and multiple complications 

and possible fatal outcome. There are strong suggestions 

for use of anti-tuberculotic chemoprophylaxis in order to 

prevent complications and fatalities in silica workers [12].

Silica-associated diseases can be prevented, as has been 

shown in some high-income countries. However, even 

with a focus on primary prevention, silica-associated 

diseases with long latency will occur well into the future 

due to contemporary exposure. In low-income countries, 

new cases of silicosis and associated lung cancer, chronic 

obstructive pulmonary disease and pulmonary tubercu-

losis are likely to occur for decades because reduction to 

very low concentrations of silica, necessary to prevent the 

disease, will take time to be achieved, while protective 

standards have not even been established for some silica-

associated diseases such as tuberculosis. 

Figure 2. A.Chest X-ray (PA) of case report 2 patient (2005) – bilateral 
diffuse lung fibrosis and small nodular opacities; B. Chest CT of case re-
port 2 patient (2005) – diffuse micro-nodular changes predominantly in 
upper lobes, interstitial fibrosis

A

B
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КРАТАК САДРЖАЈ
Увод Си ли ко за је нај че шће обо ље ње из гру пе пне у мо ко ни-
о за, а узро ко ва на је уди са њем че сти ца си ли ци јум-ди ок си-
да. Код рад ни ка из ло же них си ли ци јум-ди ок си ду по ве ћан је 
ри зик од на стан ка ту бер ку ло зе и дру гих обо ље ња иза зва-
них ми ко бак те ри ја ма. Код осо ба обо ле лих од си ли ко зе ри-
зик обо ле ва ња од ту бер ку ло зе је од 2,8 до чак 39 пу та ве ћи 
(у за ви сно сти од те жи не си ли ко зе) не го код здра вих љу ди.
При ка зи бо ле сни ка Пр ви бо ле сник, стар 52 го ди не, при-
мљен је на ле че ње у Ин сти ту ту за ме ди ци ну ра да Ср би је 
дру ги пут то ком 2002. го ди не са симп то ми ма дисп не је, ши-
шта ња у гру ди ма (ви зин га) и из ра же не ма лак са ло сти, ко ји су 
би ли за сту пље ни по след њих 11 го ди на. Ра дио је у лив ни ци 
и био из ло жен пра ши ни си ли ци јум-ди ок си да 20 го ди на. На 
ра ди о граф ском сним ку груд ног ко ша на чи ње ном при пр вом 
при је му у бол ни цу утвр ђе ни су: обо стра не ад хе зи је пле у ре, 
ди фу зна фи бро за и спе ци фич ни про цес па рен хи ма плу ћа. 
На ренд ге но гра му ко ји је ура ђен то ком дру ге хо спи та ли за-
ци је утвр ђе не су обо стра не ма сив не, не хо мо ге не, кал ци-
фи ко ва не про ме не не пра вил ног об ли ка у гор њим и сред-
њим де ло ви ма плу ћа. Бо ле сник је умро 2007. го ди не услед 
ре спи ра тор не ин су фи ци јен ци је и хро нич ног плућ ног ср ца 

због си ли ко ту бер ку ло зе и хро нич не оп струк тив не бо лести 
плу ћа (ХОБП). Дру ги бо ле сник, стар 50 го ди на, при мљен је 
на ле че ње у ис тој уста но ви дру ги пут то ком 2005. го ди не са 
симп то ми ма сте за ња у гру ди ма, дисп не је, ви зин га и ма лак-
са ло сти, ко ји су тра ја ли прет ход них де сет го ди на. Ра дио је у 
лив ни ци и био из ло жен пра ши ни си ли ци јум-ди ок си да 30 го-
ди на. На ренд ге но гра му груд ног ко ша при пр вом при је му у 
бол ни цу уста но вље не су ди фу зна фи бро за плу ћа и ма ле но-
ду лар не про ме не у па рен хи му. По ста вље на је ди јаг но за си-
ли ко зе, ве ли чи не но ду лар них про ме на p/q, про фу зи је про-
ме на 2/3. При ли ком дру ге хо спи та ли за ци је, ра ди о гра фи јом 
и ком пју те ри зо ва ном то мо гра фи јом груд ног ко ша утвр ђе-
не су ди фу зна фи бро за и ма ле но ду лар не про ме не, пре вас-
ход но у гор њим де ло ви ма плу ћа. Бо ле сни ку је по твр ђе но 
про фе си о нал но обо ље ње и одо бре на ин ва лид ска пен зи ја.
За кљу чак Упо тре ба си ли ци јум-ди ок си да у зе мља ма у раз во-
ју по сте пе но се сма њу је, та ко да се по ја ва но вих слу ча је ва си-
ли ко зе и при дру же них обо ље ња (ма лиг ни те ти плу ћа, ХОБП, 
ту бер ку ло за) мо же оче ки ва ти и то ком на ред них го ди на.

Кључ не ре чи: си ли ци јум-ди ок сид; си ли ко за; си ли ко ту бер-
ку ло за; про фе си о нал но обоље ње; смртни исход

Силикотуберкулоза и силикоза као професионална обољења: 
приказ два болесника
Александар Миловановић1, Денис Новак2, Анђела Миловановић3, Курт Г. Херинг4, Џоел Н. Клајн5, 
Јевгениј Коваљевскиј6, Јуриј Иљич Кундијев7, Богољуб Перуничић1, Мартин Попевић1, Бранка Шуштран1, 
Милутин Ненадовић8

1Институт за медицину рада Србије, Медицински факултет, Универзитет у Београду, Београд, Србија; 
2Институт и поликлиника за медицину рада, заштиту животне средине и социјалну медицину, Медицински центар 
Универзитета Лудвиг Максимилијанс, Универзитет у Минхену, Минхен, Немачка;
3Клиника за физикалну медицину и рехабилитацију, Клинички центар Србије, Београд, Србија;
4Рударска болница, Медицински центар, Вестфалија, Дортмунд, Немачка;
5Одељење за пулмологију, интензивну негу и медицину рада, Универзитетска болница Универзитета у Ајови, 
Ајова Сити, Ајова, САД;
6Истраживачки институт за медицину рада Руске академије медицинских наука, Москва, Русија;
7Институт за медицину рада Академије медицинских наука Украјине, Кијев, Украјина;
8Специјална болница за психијатријске болести „Др Лаза Лазаревић”, Београд, Србија

Примљен • Received: 07/07/2010 Прихваћен • Accepted: 11/08/2011

REFERENCES

1. Balmes J. Silica exposure and tuberculosis: an old problem with 
some new twists. J Occup Med. 1990; 32:114-5.

2. Ogawa S, Imai H, Ikeda M. Mortality due to silico-tuberculosis and 
lung cancer among 200 whetstone cutters. Ind Health. 2003; 
41:231-5.

3. Japan Society for Occupational Health. Documentation for 
classification of crystalline silica in the carcinogen list. J Occup 
Health. 2002; 44:140-64.

4. Calvert GM, Rice FL, Boiano JM, Sheehy JW, Sanderson WT. 
Occupational silica exposure and risk of various diseases: an 
analysis using death certificates from 27 states of the United States. 
Occup Environ Med. 2003; 60(2):122-9.

5. teWaterNaude JM, Ehrlich RI, Churchyard GJ, Pemba L, Dekker K, 
Vermeis M, et al. Tuberculosis and silica exposure in South African 
gold miners. Occup Environ Med. 2006; 63(3):187-92.

6. Cowie RL. The epidemiology of tuberculosis in gold miners with 
silicosis. Am J Respir Crit Care Med. 1994; 150(5 Pt 1):1460-2.

7. American Thoracic Society Committee of the Scientific Assembly 

on Environmental and Occupational Health. Adverse effects of 
crystalline silica exposure. Am J Respir Crit Care Med. 1997; 
155(2):761-8.

8. Castranova V, Vallyathan V. Silicosis and coal workers’ 
pneumoconiosis. Environ Health Perspect. 2000; 108(Suppl 
4):675-84.

9. Rice FL. Crystalline silica, quartz. Concise international chemical 
assessment document, 24. Geneva: World Health Organization; 
2000.

10. International Labour Office. International Classification of 
Radiographs of Pneumoconiosis, rev ed. Occupational Safety and 
Health Series No. 22, Rev 2000. Geneva: ILO; 2002.

11. Hossain MA, Hasan MR, Mahmud AM. Silicosis not an uncommon 
problem – case report. Chest and Heart Journal. 1999; 33(2):106-9.

12. Barboza CE, Winter DH, Seiscento M, Santos Ude P, Terra Filho M. 
Tuberculosis and silicosis: epidemiology, diagnosis and 
chemoprophylaxis. J Bras Pneumol. 2008; 34(11):959-66.


