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CHEST IMAGING 

 

Radiographic Findings of 
Pulmonary Tuberculosis in Tehran 
in Comparison with Other 
Institutional Studies  
Background/Objective: Tuberculosis (TB) is one of the most common worldwide infections, 
especially in developing countries. Early diagnosis is very important for prevention of the 
chronic form of the disease and sequel formation. Chest x-ray (CXR) is an easy, feasible, non-
expensive and quick tool for the diagnosis of pulmonary tuberculosis. 

Patients and Methods: We retrospectively evaluated 200 chest x-rays of secondary pulmo-
nary TB cases in university-affiliated hospitals. These cases were all proved by a positive 
sputum smear or culture for mycobacterium tuberculosis. 

Results: In this study, we correlated CXR findings of 100 male and 100 female patients. The 
peak age of involvement in both groups was 61-80 years. None of the chest x-rays were 
normal. The main radiographic findings were consolidation-infiltration, fibrosis, pleural effu-
sion, cavitation, pleural thickening and bronchiectasis. Mediastinal lymphadenopathy was de-
tected in 9% of the cases. Pulmonary infiltration with consolidation was the most common 
finding (55%). Miliary shadowing, atelectasis and pneumomediastinum were the least com-
mon presentations. Lymphadenopathy was more common in 40 to 60-year-old women. Right 
lung involvement was more common than the left side and the upper zones were involved in 
most cases. The most common underlying diseases were hypertension and diabetes mellitus. 
Infiltration in diabetic patients and fibrotic appearances in hypertensive patients were com-
mon findings.   

Conclusion: There was no significant difference between our data and the other studies car-
ried out in Iran. The patients were younger in the studies from other countries. However, 
cavitary lesions were more common in other studies than this study, which seems to be due 
to the higher prevalence of underlying diseases such as HIV or diabetes.  
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Introduction 

ycobacterium tuberculosis is a common worldwide infection,1 especially in 

developing countries and the lung is the primary focus of involvement.2 

Pulmonary tuberculosis has a wide range of radiographic appearances3 which 

may be normal4 or may have mediastinal or hilar lymphadenopathy,5 consolida-

tion, miliary appearance, cavitation, pneumothorax, pleural effusion and thick-

ening, bronchiectasis and finally pulmonary fibrosis.2 

The radiographic appearance of TB depends on the patient’s age, the underly-

ing disease and the socioeconomic status.5 

Early diagnosis of the disease is important in preventing undesirable complica-

tions. Chest x-ray (CXR) is one of the most popular and non-expensive imaging 

tools for the diagnosis of pulmonary TB.6 Mediastinal and hilar lymphadenopa-

thy could be seen more commonly in children with primary TB, more than 50% 

are seen in the right hilo-mediastinal region;1,6,7 however, in post

primary pulmonary TB, lymphadenopathy is less common than primary pul-
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monary TB.6 Tuberculous pleurisy is more common 

in primary than post-primary disease. It is a common 

presenting manifestation in young adults. Miliary dis-

ease is also more common in primary than post pri-

mary disease; however, its frequency is increasing in 

elderly patients with post-primary TB.6 

In this study, we are going to assess the plain chest x-

ray findings of a group of tuberculosis patients in Te-

hran. 

Patients and Methods 

In this study, we evaluated 200 cases of proved 

pulmonary tuberculosis aged 20-80 years old. The TB 

diagnosis was confirmed by sputum smear and cul-

ture of gastric washout. Age, sex, underlying disease 

and positive family history of TB were recorded. Pa-

tients were categorized into three groups according to 

age; 20-40 years, 41-60 years and 61-80 years. After 

categorization, the presenting radiographies of the 

patients were studied to find any abnormality in the 

x-rays. Each CXR was interpreted by one of the co-

author radiologists. Radiographical findings of TB, 

such as consolidation-infiltration, cavitation, lym-

phadenopathy, pleural effusion and thickening, bron-

chiectasis, fibrosis, miliary pattern, calcified granu-

loma, pneumothorax and pneumomediastinum, em-

physematous changes and atelectasis were included in 

a sheet and were marked by the radiologists if present 

in the CXR. Otherwise, we considered the CXR nor-

mal. After recording radiographical findings, lobar 

location and the side of involvement were notified. 

Finally, radiographic findings were compared accord-

ing to age, sex and underlying diseases using chi 

square and Mann-Whitney U test by SPSS 11 for 

windows (SPSS Corp., Chicago, Illinois). P value<0.05 

was considered statistically significant. 

Results 

The male/female ratio of the evaluated patients was 

1/1. There were three age groups of 20-40 years, 41-

60 years and 61-80 years (Fig. 1). The mean age was 

57.85 years; 58 (58%) of the men and 55 (55%) of the 

women (overally 56.5% in both genders) were lo-

cated in the 61 to 80-year-old age group and the least 

number of both genders were in the 20-40-year-old 

age group. All the cases had abnormal CXRs. Some of 

the radiographic patterns are depicted in the follow-

ing page (Figs. 2-5).  

The most common radiological finding in both 

genders was pulmonary consolidation-infiltration, 

which was seen in 110 (55%) of the cases; 74 cases 

had single lobe involvement (67.2%). If only one 

segment was involved, the distribution of infiltration 

was as follows; right upper lobe (RUL) in 24 (32.4%), 

left upper lobe (LUL) in 21 (28.4%), right lower lobe 

(RLL) in 10 (13.5%), right middle lobe (RML) in 8 

(10.8%), left lower lobe (LLL) in 6 (8.1%) and lingual 

and mid zone of the left lung were involved in 5 

(6.7%) of the cases. Therefore, upper lobe involve-

ment was seen in 76 (69.1%) and lower lobe in-

volvement in 18 (16.4%) of the patients. Right middle 

lobe involvement was seen in 16 (14.5%) of the cases. 

Bronchopneumonic and both lung involvement was 

seen in 24 (21.8%) and 12 (10.9%) of the cases, re-

spectively. 

Other radiographical findings were as follows; fi-

brosis in 68 (34%), pleural effusion in 66 (33%), cavi-

tary lesion in 46 (23%) of the cases; which appeared 

as thick-wall cavity with air-fluid level in 3 cases 

(1.5%) and one case (0.5%) appeared as bulla and the 

same percent appeared as fungus ball formation. 

Pleural thickening was seen in 45 (22.5%) cases; of 

which 6 cases of pleural thickening (13.3%) con-

tained calcifications (3% of all cases). Bronchiectasis 

was detected in 44 (22%), lymphadenopathy in 18 

(9%); of which nine (50%) revealed calcifications 

(4.5% of all cases). Miliary pattern was noticed in six 

(3%) of all cases. 

Table 1 demonstrates these findings according to 

gender. 

Fig. 1. Distribution of men and women in different age groups. 
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Right lung involvement was seen in 54% and left 

lung involvement was noticed in 46% of the cases; 

however, these differences were not significant 

(p=0.056). Pleural effusion was slightly more common 

on the right side.  

Lymphadenopathy was seen on the left side in 10 

cases (5%) which was slightly more compared to 8 

cases (4%) on the right side; however, this difference 

was not significant (p=0.33). Some rare radiographical 

findings were calcified granuloma in 18 (9%), emphy-

sematous changes in 15 (7.5%), pneumothorax in 

eight (4%), atelectasis in six (3%) and pneumomedis-

tinum which was seen in three (1.5%) cases. 

The most common recognized underlying diseases 

in our patients were smoking and opium addiction in 

38 (18%), hypertension in 26 (13%), diabetes mellitus 

in 20 (10%), ischemic heart disease and cardiac fail-

ure in 16 (8%), asthma in seven (3.5%) and finally 

AIDS and renal transplantation, each seen in two of 

the patients (1%). 

We found that consolidation, fibrotic appearance, 

pleural effusion and thickening were the most com-

mon presentations in patients with smoking and 

opium abuse, nonetheless, diabetic cases revealed 

consolidation, fibrosis, bronchiectasis, pleural effu-

sion and lymphadenopathies; however, these differ-

ences were not significant (p=0.24). Hypertensive 

cases showed fibrotic changes. In two AIDS cases, 

Fig. 2. A 26-year-old mother of a neonate with miliary tuberculosis. 
CXR reveals RUL consolidation with air-bronchogram and some 
volume loss. Left hilar lymphadenopathy is seen. 

Fig. 3. A 62-year-old man with chronic productive cough. 

CXR reveals bronchiectasis in RUL and right paracardiac infil-
tration. 

Fig. 4. A 34-year-old woman with longstanding cough. 
CXR reveals LUL calcification with volume loss. 

Fig. 5. A 49-year-old man with cough and fever. 
CXR reveals bronchopneumonic infiltration with right side pleural 
effusion. Left costophrenic angle is blunted. 
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pleural thickening, effusion, consolidation, bron-

chiectasis and cavitation were detected. (Figs. 2-5). 

Discussion 

The peak age of symptomatic pulmonary TB was 

61-80 years, which may be due to the poor general 

condition in this age group. The mean age in our 

study was 56.4 years, which was reported between 

29-56 years in other articles.8-13 In Iranian studies, the 

mean ages were near to our study,8,9 while in South 

American and African studies, the mean ages were 

younger than this study.10,11,13  

According to this data, consolidation-infiltration 

(alveolar and interstitial shadowing) was the most 

common appearance (55%), especially in the upper 

lobes; on the other hand, pneumothorax, miliary sha-

dowing, atelectasis and pneumomediastinum were 

the least common appearances. Consolidation, the 

most common finding in other studies, has been re-

ported between 42%-89%7-9,11,12,14-21 compared to 55% 

of our cases. In 20-40-year-old men, pleural effusion 

was the most common and in the 41-80-year-old 

group, consolidation-infiltration were the most 

common findings. However, in some studies, normal 

CXR was reported in 1%-15%9,15,20,22-27 but we had no 

normal CXRs.  

Miliary TB was the least common presentation seen 

in 3% of the cases, which was observed more com-

monly in the 20-40-year-old age group. Other re-

searchers reported miliary shadowing in 0.75%-

20%.8,9,12,14-16,18,20-22 According to Thorson’s study,28 

miliary TB was seen more frequently in men (11% 

involvement in men compared to 3% involvement in 

women). Lymphadenopathy was seen in 9%, more 

commonly in the 41-60 years age group and signifi-

cantly commoner in women than men (p=0.0052). 

However, no significant difference in side or gender 

was detected. In literatures, lymphadenopathy was 

noted in 1%-34% of the cases.7-9,12-15,17,20,21,28,29 A study 

carried out by Thorson et al.28 in Scandinavia re-

vealed lymphadenopathy in 65% of the cases com-

pared to 53.3% involvement in an Iranian study car-

ried out on HIV/TB cases by Bakhshayesh Karam et 

al.30 A Nigerian study performed by Ahidjo et al.31 

reported that male and left side involvement were 

commoner compared to Thorson et al.’s study, which 

revealed lymphadenopathy was slightly commoner in 

women (M/F= 65/61).28 Obviously, the prevalence of 

mediastinal lymphadenopathy is very high in primary 

TB and in children and more common on the right 

side.7,32  

 Pleural effusion is not common in children7,17 but it 

is relatively common in adults (40%).17 In this study, 

pleural effusion was seen in 33% of the cases and was 

more common in men than women, which is similar 

to Thorson’s study (M/F=17/3),28 especially in the 20-

40-year-old age group which is similar to fibrosis and 

bronchiectasis. However, consolidation-infiltration 

and cavitary lesions were seen more frequently in the 

20-40-year-old women compared with the men in 

the same age group, but these differences were not 

significant (p>0.3). In this study, similar to other stu-

dies, upper lobe infiltration was observed more fre-

Table 1. Radiographic Findings According to Gender 

Overall  Women (percent) Men (percent) Radiological Findings 

110(55%) 60(60%) 50(50%) Consolidation-infiltration 

66(33%) 27(27%) 39(39%) Pleural effusion 

46(23%) 24(24%) 22(22%) Cavitation 

68(34%) 30(30%) 38(38%) Fibrosis 

45(22.5%) 22(22%) 23(23%) Pleural thickening 

18(9%) 15(15%) 3(3%) Lymphadenopathy 

6(3%) 2(2%) 4(4%) Miliary pattern 

44(22%) 21(21%) 23(23%) Bronchiectasis 

18(9%) 8(8%) 10(10%) Calcified granoluma 

15(7.5%) 7(7%) 8(8%) Emphysematous changes 

8(4%) 3(3%) 5(5%) Pneumothorax 

6(3%) 4(4%) 2(2%) Pneumomediastinum 

3(1.5%) 2(2%) 1(1%) Atelectasis 
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quently than lower lobe infiltration,8,9,15,16 and right 

lung involvement was more common. Fibrosis was 

the most common appearance in hypertensive cases 

and consolidation- infiltration was the most common 

presentation in diabetic and smoking cases. In this 

study, 23% of the cases had cavitary lesions. Choyke33 

and Gomes10 reported cavitary lesions in 7.7% and 

36% of the cases, respectively and in studies carried 

out in other parts of Iran, it was detected between 

21%-53% of the cases.8,9,12,16,20 Ahidjo13 in Nigeria re-

ported cavitary lesions in 50% of the cases which 

could reach up to 80% in HIV cases with multidrug 

resistant mycobacterium tuberculosis.19 Weber et al.34 

found cavitary lesions in 56% of the 324 cases aged 

ten to eighteen-years in his study. This finding to-

gether with Wang et al.’s35 finding supported this idea 

that cavitary lesions are more common in younger 

cases. In our study, lower lobe involvement was seen 

in 31.2% of the cases. We found no relation between 

gender or underlying diseases like diabetes mellitus 

and lower lobe involvement. Mousavi,9 Van den 

Brande ,18 Ayatollahy36 and Mathur37 reported lower 

zone involvement in 0.63%-24.3%, which was more 

common in diabetic36 and female cases.36,37 In HIV 

cases, also, lower lobe infiltration was common and 

was observed in 50%-85% of the patients.38,39 Wang 

et al.35 also noted that elderly patients had more in-

volvement in lower lobes than younger cases and in 

the 60-year-old patients, pleural effusion was more 

frequent and cavitary lesions were less frequent. The 

prevalence of bronchopneumonic appearance was 

10.5% in our study, which was half of Hadlock’s 

study (19%).40    

In conclusion, there was no significant difference 

between this study and other researches achieved in 

Iran. Socioeconomic and underlying diseases like HIV 

could be considered as the main reason for the differ-

ences detected between this research and other stu-

dies. The patients were younger in other countries 

and cavitary lesions were more common in other stu-

dies, which seems to be due to the higher level of un-

derlying diseases such as HIV or diabetes.  
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