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SUMMARY

Introduction Silicosis, the most prevalent of the pneumoconioses, is caused by inhalation of crystal-
line silica particles. Silica-exposed workers are at increased risk for tuberculosis and other mycobacte-
rium-related diseases. The risk of a patient with silicosis developing tuberculosis is higher (2.8 to 39 fold
higher, depending on the severity of silicosis) than that found in healthy controls.

Outline of Cases The first patient was a 52-year-old male who was admitted in 2002 for the second time
with dyspnoea, wheezing and fatigue over the last 11 years. He had worked in an iron smelting factory
and was exposed to silica dust for 20 years. First hospitalization chest radiography showed bilateral pleu-
ral adhesions, diffuse lung fibrosis with signs of a specific lung process. Second hospitalization chest
radiography showed bilateral massive irregular, non-homogenous calcified changes in the upper and
middle parts of lungs. The patient died due to respiratory failure and chronic pulmonary heart in 2007.
The main causes of his death were silicotuberculosis and chronic obstructive pulmonary disease. The
second patient was a 50-year-old male who was admitted in 2005 for the second time with chest tight-
ness, dyspnoea, wheezing and fatigue over the last 10 years. He had worked in an iron smelting factory
and was exposed to silica dust for 30 years. First hospitalization chest radiography showed diffuse lung
fibrosis and small nodular opacities. The patient was diagnosed with silicosis, small opacities sized level
p/q, and profusion level 2/3. Second hospitalization chest radiography and CT showed diffuse lung fibro-
sisand small nodular opacities predominantly in the upper lobes. The patient was recognized as having
an occupational disease, and received early retirement due to disability.

Conclusion In low-income countries, new cases of silicosis and associated lung cancer, chronic obstruc-
tive pulmonary disease and tuberculosis are likely to be seen for decades because necessary reduction
of silica use will take time to be achieved.
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INTRODUCTION followed by the pericardial form and the lymph

node form [5]. Regarding the relationship
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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,

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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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

Case 1 patient Case 2 patient
Parameter

T[] 2 T[] 2]
FVC (L) 4.69 2.09 434 4.59
FEV, (L) 3.82 1.00 3.36 3.35
PEF (L/s) 1120 | 237 | 698 | 6.10
FEV,/FVC (%) 82 48 77 73
Leukocyte count (x10%/L) 5.4 5.0 6.2 8.4
Sedimentation rate (mm/h) 15 24 20 22

1°*H - first hospitalization; 2" 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

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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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

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
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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.
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KPATAK CALPXKAJ

YBop Cunviko3sa je Hajuelhie oborberbe U3 rpyne NHeyMOKOHM-
033, a Y3pPOKOBaHa je yancatem Yectuua CManumjym-anuoKcn-
Aa. Kop pafiHrKa n3noXeHnx cunmumjym-guokenay nosehaH je
pY3VK 0 HaCTaHKa Ty6epKyno3e 1 Apyrux o6osbera 13assa-
HUX MUKobaKTepujama. Kog ocoba obonenmx of cunmKkose pu-
31K oboneBarba of TybepKynose je of 2,8 Ao yak 39 nyTa Behu
(y 3aBMCHOCTI Of TEXKMHE CUIMKO3€e) HEro KOZ 34PpaBuUX sbyau.
Mpuka3u 6onecHuka Mpsu 6onecHuK, ctap 52 roagmHe, Npu-
MJbEH je Ha neuerbe y HCTUTYTY 3a MeauunHy paga Cpbuje
Apyru nyT Tokom 2002. rognHe ca CMMNTOMUMA JUCTTHEje, LWK-
WTara y rpyanma (BU3MHra) 1 n3pakeHe ManakcanocTu, Koju cy
61 3acTyn/beHy nocneamwux 11 roguHa. Pagno je y nusHuum
1 610 U3NOXKEH NPALLNHN CunnUMjym-guokemaa 20 roguHa. Ha
pagvorpadCckom CHAMKY FpyAHOT KOLLa HauHbeHOM NpY NPBOM
npujemy y 6onHuLYy yTBpheHu cy: 06ocTpaHe agxesuje nneype,
AndysHa Grbposa u cneundryHy npouec napeHxmma nnyha.
Ha peHareHorpamy Koju je ypaheH TOKoM fipyre xocnuTanu3a-
upnje ytBpheHe cy 060cTpaHe MacvBHe, HEXOMOTEHe, Kanuu-
drKoBaHe NPOMeHe HeMpaBWITHOT O6MMKa Y FOPHUM U Cpef-
tbyM fenosuma nnyha. bonecHuk je ympo 2007. roguHe ycneq,
pecnupaTopHe MHCYypULMjeHLmje 1 XPOHUYHOT nayhHor cpua
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360r CI/IHI/IKOTy6epKyJ'IO3e N XPOHNYHE ONCTPYKTNBHE 6onectu

nnyha (XOB). Apyru 6onecHrk, ctap 50 rognHa, NpyMIbeH je
Ha fleyerbe y UCTOj yCTaHOBW Apyruv nyT Tokom 2005. roavHe ca

CUMNTOMMUMa CTe3atba Y rpyanmMa, ANCHEje, BUSUHIa U Manak-
CanocTy, KOju Cy Tpajanu NPeTXo4HMX feceT rognHa. Pagno jey
JINBHULM 1 6110 N3N10XKeH NpaLUHW cuanumjym-grokcmaa 30 ro-
AWHa. Ha peHareHorpamy rpyaHor Kolla npy NpBoM npujemy y
60HNLY ycTaHOBIbeHe cy Audy3Ha pubposa nnyha u mane Ho-
AynapHe npomeHe y napeHxumy. [loctassbeHa je AnjarHosa cu-
NKO3€, BeNIMUMHe HOAYNapHMX MPoMeHa p/q, npody3uje npo-
MeHa 2/3. Tpunukom gpyre xocnuTanusauuje, paguorpadvjom

1 KOMMjyTepr30BaHOM ToMorpadujom rpyaHor Kolua yTephe-
He cy Audy3sHa prbpo3a 1 Mane HofynapHe NPOMEHe, NpeBac-

XO[HO Yy roptbum aenosrma niyha. bonecHuky je notspheHo

npodecnmoHanHo 06osberbe 1 0f06peHa MHBANUACKA NeH3uja.

3aksbyyak Ynotpeba cunmumjym-fUoKcraa y 3embama y pa3so-
jy nocTeneHo ce cmamyje, Tako Aa e nojaBa HOBUX CJlyyajeBa cu-
NMKO3€ U NPUAPYXeHnx oborberba (ManurHutety nnyha, XOBI,
Ty6epKysio3a) MoXe O4eKMBaTU U TOKOM HapeHUX rofuHa.

KrbyuHe peun: cunuumjym-AMoKCUA; CUNMKO3a; CUnmnKoTy6ep-
Kyno3a; NpodecrioHaiHo 060Ibetbe; CMPTHU NCXOA
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