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Abstract 

This paper is aimed at demonstrating clinical and imaging features helpful for the 

differentiation of pulmonary tuberculosis in young and elderly patients. 

This study included 295 adults with positive culture for Mycobacterium tuberculosis who 

had not been treated for current diseases. The following medical records were collected: 

concomitant or prior diseases, potential risk factors, and symptoms at the time of 

presentation. Two chest radiologists analyzed the chest radiographs and CT scans, 

retrospectively. Statistical analysis was done using a software package (SPSS 10.0). The 

differences for clinical and radiologic findings were determined with the chi-square test. 

The following results were found from this study. Among 295 patients with culture-

proven TB, 141 were 65 years of age and older (range: 65 to 86; mean: 73) and 154 

under 65 years of age (range: 20 to 64; mean: 29). There was a higher incidence of heavy 

smoking, COPD, DM and malignancy in the elderly patients. Symptoms between both 

groups had no significant differences. However, dyspnea was more common in elderly 

patients, and hemoptysis in young adults. Age-related differences in radiographic 

presentation of disease included the more frequent occurrence of diffuse and moderate to 

extensive infiltrates in the elderly patients and of localized upper lung zone infiltrates 

and cavitary lesion in the younger patients. There were no significant differences 

between the two groups in the incidence of miliary shadows, mass like lesion, and lymph 

node enlargement on chest radiograph. 
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There were no significant differences in CT findings between the two groups in the 

incidence, unusual localization, nonsegmental distribution, and basilar involvement of 

bronchogenic spread of tuberculosis. But it was more common in the elderly group than 

in the young group to have moderate to severe extent of bronchogenic spread, confluent 

consolidation and pleural effusion. Cavity within any given lesion was more frequently 

noted in the young group than the elderly group but the number of cavity was not 

different between two groups. 

The above result gives rise to the following conclusion: The elderly patients more 

commonly presented  dyspnea, and showed widespread infiltrates including basal 

portion and confluent consolidation than the young who showed hemoptysis, typical 

upper lung zone infiltration, and cavity formation. Our results could help considering TB 

as a diagnosis in the elderly even in the absence of classic symptoms and radiologic 

findings. 

Index Words: Age, Pulmonary tuberculosis, Chest radiography, Computed tomography  
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1. Introduction 

 

While there has been a dramatic decrease in the incidence and death rate of pulmonary 

tuberculosis (TB) in Korea during the past 40 years, there have been several changes in 

the epidemiologic and clinical characteristics of TB, one of which is as concomitant 

increase in the proportion of older patients (1). Powell and Farer reported that, among 

patients with TB, the percentage of elderly (>65 years) had risen from 13.8% in 1953 to 

28.6% in 1979, rising disproportionately to increase in the elderly population in that 

period (2). TB has gradually become a disease of the elderly with a significant health 

threat to the elderly despite major advances in therapy in most low prevalence countries, 

associated with decreasing rates of infection in the young. In developed countries, 80% 

of patients are 50 years or older. Elderly patients constitute one-third of the total TB 

prevalence, whereas they represent only one-tenth of the total population and an increase 

in TB incidence in elderly subjects is still to be expected. Diagnosis in the elderly with 

TB is frequently delayed or even made post mortem due to non-specific symptoms, 

atypical radiological presentations, and associated diseases mimicking TB (3,4). It could 

be expected that elderly patients present with typical radiographic presentations of post-

primary reactivation TB. But this age group may show atypical radiographic presentation 

because of the altered cellular immune response, unusual pathogenetic mechanisms and a 

frequent association of other morbid conditions such as malignancy, heart disease, 

diabetes mellitus (DM), and chronic obstructive pulmonary disease (COPD) (5). 
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Controversial findings have led to the question being posed as to whether TB in the 

elderly patients should be considered as a separate entity or as part of the spectrum of the 

disease. 

Many reports have been published regarding clinical differences of pulmonary TB in 

young and old patients but there is no report in the English literature that focuses mainly 

on radiologic differences including CT findings. We analyzed the clinical and radiologic 

features in patients with active pulmonary TB, paying special attention to differences in 

the pattern and distribution of radiologic findings in the elderly comparison with the 

young to help considering TB as a diagnosis in the elderly.  
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2. Material and Methods 

 

2.1. Patients 

This study included 295 adults with positive culture for Mycobacterium tuberculosis 

(MTB) who had not been treated for current diseases and were visited or admitted to the 

Department of Pulmonology of Asan Medical Center during the period from January 

2002 to January 2003. Tuberculosis was proven by positive cultures for MTB, mostly 

from sputum (but also from pleural fluid, bronchial aspiration fluid, lymph node or 

biopsy specimen). Patients with associated lung malignancy, idiopathic interstitial 

pneumonia, and coal worker’s pneumoconiosis were excluded because of the difficulty in 

interpreting chest x-rays and CT scans. The following data were collected: history of 

prior TB, other concomitant or prior diseases, potential risk factors, symptoms at the time 

of presentation, chest radiographs, and chest computed tomography (CT) findings. 

 

2.2. Analysis of chest radiograph 

Two chest radiologists analyzed the chest radiographs and CT scans with consensus, 

retrospectively. On the initial chest radiographs, the pattern of parenchymal 

abnormalities was subdivided into being miliary nodule, airspace nodule, mass (>3cm in 

diameter) and consolidation. When ill-defined air-space infiltrate were/was identified, its 

distribution was classified as being in the upper, middle, and lower lung zone; as being 
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localized and diffuse; as minimal, moderate, and severe. Lesions were considered to be 

located in the upper lung zone when they were seen superior to pulmonary trunk; in the 

lower lung zone when seen inferior to the inferior pulmonary vein; and in the middle 

lung zone when seen between the two. Lesions were regarded as localized when they 

were located in a specific lung zone, and diffuse when they were widespread. Lesions 

were regarded as minimal when they were located no more than the area surrounded by 

the pleura, mediastinum, and a horizontal line drawn from the anterior end of the second 

rib to the spine process of the fourth or fifth thoracic vertebra, moderate when their 

extent were greater than that of the right upper lobe, and severe when their extent were 

greater than that of one lung. Also, the roentgenograms were classified as the absence or 

presence of fibronodular opacity, cavitation, lymph node enlargement, pleural effusion, 

and the normal chest  

 

2.3. Acquisition and Analysis of Chest CT  

Chest CT scans were performed using two different machines: GE HiSpeed Advantage 

Scanner (General Electric Medical Systems, Milwaukee, Wisconsin), and Somatom Plus 

400 Scanner (Siemens, Inselin, Germany). Conventional CT scans were obtained from 

the lung apices to the middle portion of both kidneys with 5-mm collimation. High-

resolution (1.25-mm thickness) CT scans were obtained through thorax at 10-mm 

intervals or 20-mm intervals before conventional CT scans. The scans were imaged by 

using lung (window width, 1500HU; window level 700HU) and mediastinal (window 

width, 300-400HU; window level, 0-20HU) window settings. CT patterns were classified 
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according to the pattern of nodule (bronchogenic and miliary pattern), extent of 

bronchogenic spread (minimal, moderate/severe), confluent consolidation, consolidation 

with associated loss of volume, and endobronchial Tbc. Lesions were regarded as 

minimal when they were located no more than the right upper lobe, moderate when their 

extent were greater than that of the right upper lobe, and severe when their extent were 

greater than that of one lung. CT findings were classified according to unusual location 

(basal segment of the lower lobe, lingular segment of the left upper lobe, anterior 

segment of the upper lobe, and the right middle lobe), basilar infiltration, non-segmental 

distribution, lymph node enlargement, cavities within any given lesion (single, multiple), 

and pleural effusion.    

 

2.4. Statistical Analysis 

Statistical analysis was done using a software package (SPSS 10.0). The differences 

for clinical, radiographic, and CT data were determined with the chi-square test. The P < 

0.05 level of significance was adopted. 
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Fig. 1. 69-year-old woman with diffuse bronchogenic spread of tuberculosis:  

A. Chest PA shows multifocal patchy consolidations and widespread ill-defined nodular 

opacities throughout both lungs.  

B & C. HRCT scans show the multifocal patchy consolidations and ground glass opacity 

and the widespread ill-defined nodular and branching opacities in segmental distribution 

throughout both lungs. 

A C

B 
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Fig. 2. Tuberculosis mimicking lung cancer in 45-year-old woman who suffered from 

right pleuritic chest pain for 6 months:  

A. Chest PA shows large mass like opacity in the right lower lung zone and subsegmental 

linear atelectasis in the right perihilar portion.  

B. Chest CT scan shows a subpleural soft tissue mass with central cystic or necrotic 

potion and adjacent pleural thickening.  

A B 
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Fig. 3. Tuberculous pneumonia in 71-year-old woman:  

A. Chest radiograph shows extensive consolidation and ill-defined small nodules in the 

left lung. 

B. HRCT scan shows confluent consolidation with air-bronchogram, ground-glass 

opacities and ill-defined small nodules in the left upper lobe.  

 

 

 

 

A B
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Fig. 4. 69-year-old woman with postprimary tuberculosis and no underlying disease:  

A. Chest PA shows patchy consolidation and ill-defined nodules in right lower lung zone.  

B. Chest CT scan shows peribronchial consolidation and nodules in right middle lobe, 

indicating unusual localization. 

 

 

 

 

 

 

A 
B
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Fig. 5. 72-year-old woman with postprimary tuberculosis and no underlying disease:  

A. Chest PA shows multifocal consolidation and ill-defined nodules in both lungs.  

B. Chest CT scans show nonsegmental confluent consolidation, ill-defined nodules and 

branching opacities in basal segment of the left lower lobe. 

A B
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Fig. 6. 24-year-old woman with postprimary tuberculosis and no underlying disease: 

A. Chest PA shows poorly defined consolidation with cavity in left upper lung zone and 

consolidation in left upper lung zone.                                                                 

B. Chest CT scans show consolidation with cavity in superior segment of left lower lobe and 

ill-defined nodules in right upper lobe.                                                           

C. Contrast enhanced chest CT scans show bilateral enlarged paraesophageal lymph nodes 

with low attenuation center and rim enhancement. 

A C

B
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3. Results 

 

In the “old age” group ( ≥ 65 years old, n=141), there were 55 women and 76 men, 

with an age range of 65 to 86 years and a mean of 73. In the “young age” group (< 65 

years old, n=154), there were 72 women and 82 men, ages ranging from 20 to 64 years 

with a mean of 29 years. 214 patients had no underlying diseases, 42 had DM, and 37 

were immunocompromised (22 had malignant tumors and 15 had been on long-term 

corticosteroid treatment for collagen vascular disease). Over half of the older people had 

coexisting medical illnesses.  

Demographic data are shown in Table 1. There were statistically significant 

differences in the distribution of risk factors for TB including heavy smoking, COPD, 

DM, and malignancy. Table 2 shows the initial presenting symptoms for these different 

patient age groups. Most symptoms between two age groups at the first visit had no 

significant differences except dyspnea and hemoptysis. Dyspnea was more common in 

elderly patients (29% vs 10%, P < 0.001), but hemoptysis was more common in young 

adults (15% vs 3.5%, P < 0.001).  

The most frequent radiographic features of patients with pulmonary parenchymal 

lesions are depicted in Table 3. Age-related differences in radiographic presentation of 

disease included the more frequent occurrence of fibronodular opacity, diffuse infiltrates 

and moderate to extensive infiltrates in the elderly patients (Fig. 1) and of localized 

upper lung zone infiltrates and cavitary lesion in the younger patients (P < 0.001). Also, 

pleural effusion was more common in the elderly group than in the young age group. 
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There were no significant differences between the two groups in the incidence of miliary 

shadows, mass like lesions (Fig. 2), and lymph node enlargement on chest radiographs.  

CT patterns and findings are shown in Table 4. There was no significant difference 

between the two groups in the incidence of bronchogenic spread of TB, but the elderly 

group were more likely than the young age group to have moderate to severe extent of 

bronchogenic spread (Fig. 1), and confluent consolidation (Fig. 3).  

The prevalence of consolidation with associated loss of volume and miliary TB were 

similar in both groups. There was no significant difference between the two groups in the 

incidence of unusual localization (Fig. 4) and nonsegmental distribution of bronchogenic 

spread and consolidation (Fig. 5). In regard of basilar involvement of bronchogenic 

spread of TB, there was no significant between two groups (P=0.20) irrespective of 

location. Cavity within any given lesions (Fig. 6) was more frequently noted in the young 

age group than in the elderly group but the number of cavity was not different between 

two groups. The prevalence of pleural effusion in the elderly group was higher (38%), 

compared with that in the young age group (8%).   

In addition, we analyzed the differences in the pattern and distribution of lesions on 

plain radiographic and CT findings in patients with DM or other risk factors as compared 

with those in patients without underlying risk factors irrespective of age (Tables 5, 6). 

Upper lung zone infiltrates were found in 48 of the 227 patients without risk factors, but 

diffuse and moderate to severe infiltrates were more frequently noted in the patients with 

risk factors (63%) than in those without risk factors (44%). The CT findings seen in 

patients with risk factors were essentially similar to those seen in patients without risk 



  -14-

factors. The chest radiographic and CT findings in the 61 elderly patients with risk 

factors were not significantly different from those in the 80 elderly patients without risk 

factors (Tables 7, 8). 
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Table 1. Demographic data and risk factors of the patients with tuberculosis 

Patients 
Characteristics  

Elderly  
(n=141) (%) 

Young 
(n=154) (%) 

p-Value 

Sex 
Male 
Female 

 
76 (54) 
55 (46) 

 
82 (53) 
72 (47) 

 

Mean age (years)    73.3   29.3  
Risk factors 

DM 
COPD 
Malignancy 
Immune suppression 
Heavy smoking 

(>30pack/year) 

 
37 (26) 
19 (13) 
18 (13) 
17 (05) 
31 (32) 

 

 
5 (03) 
0 (00) 
4 (02) 
8 (05) 
2 (18) 

 

 
< 0.001 
< 0.001 
< 0.001 

  NS 
< 0.001 

  

Note. – NS = not significant.  
 

 

 

Table 2. Presenting symptoms in of patients with pulmonary tuberculosis 

Elderly Young Presenting  
Symptoms (n=141) (%) (n=154) (%) 

p-Value 

Cough 102 (72) 119 (77) NS 
Sputum 190 (64) 97 (63) NS 
Fever 131 (20) 37 (24) NS 
Hemoptysis 5 (03) 23 (15) < 0.01 
Dyspnea 45 (29) 15 (10) < 0.001 

  Chest pain 6 (04) 17 (11) NS 
Malaise 21 (14) 14 (09) NS 
Night sweat 10 (06) 118 (12) NS 
Weight loss 45 (32) 42 (27) NS 

Note. – NS = not significant 
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Table 3. Major radiographic findings in patients with tuberculosis  
 

Elderly Young Radiographic findings 
(n=141) (%) (n=154) (%) 

p-Value 

Fibronodular opacity 64 (45) 37 (24) < 0.001 
Upper zone infiltrates only 11 (09) 41 (30) < 0.001 
Diffuse infiltrates 82 (58) 60 (39) < 0.001 
Moderate to severe Infiltrates 91 (64) 77 (50) < 0.001 
Cavity 20 (14) 50 (32) < 0.001 
Mass 18 (13) 11 (07) NS 
Pleural effusion 35 (25) 22 (14) < 0.05 
Lymph node enlargement 6 (04) 10 (06) NS 
Miliary infiltrate 5 (04) 4 (03) NS 
Normal radiograph 0 (00) 14 (03) NS 

Note. – NS = not significant. 
 
 

Table 4. CT findings in patients with pulmonary tuberculosis 
 

Elderly Young CT Patterns and Findings 
(n=89) (%) (n=49) (%) 

p-Value 

Pattern    
Bronchogenic spread 71 (80) 42 (86) NS 
Moderate to severe extent 50 (56) 22 (45) < 0.01 
Confluent consolidation 27 (30) 9 (18) < 0.001 
Consolidation with 21 (24) 16 (12) NS 
associated atelectasis    
Endobronchial TB 14 (16) 13 (06) NS 
Miliary tuberculosis 5 (06) 11 (02) NS 

Findings    
Unusual localization 1 11 (12) 110 (20) NS 
Nonsegmental distribution 16 (18) 16 (12) NS 
Basilar infiltrates 53 (60) 23 (47) NS 
Lymph node enlargement 31 (35) 10 (20) NS 
Cavities within any given lesion 1 19 (21) 25 (51) < 0.001 

Single cavity 4 (21) 111 (44) NS 
Multiple cavities 15 (79) 114 (56) NS 

Pleural effusion 27 (30) 14 (08) < 0.01 

Note. – NS = not significant. 
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Table 5. Comparison of radiographic findings of tuberculosis in patients with and  
 without risk factors  

Without 
risk factor 

With 
risk factor 

 
Radiographic findings 

(n=227) (%) (n=68) (%) 

 
 p-Value 

Fibronodular opacity 79 (35) 22 (32) NS 
Upper zone infiltrates only 1448 (21) 4 (06) < 0.01 
Diffuse infiltrates 99 (44) 43 (63) < 0.01 
Moderate to severe Infiltrates 129 (57) 139 (57) NS 
Cavity 55 (24) 115 (22) NS 
Mass 21 (13) 18 (12) NS 
Pleural effusion 43 (19) 114 (21) NS 
Lymph node enlargement 13 (06) 113 (04) NS 
Miliary infiltrate 17 (03) 112 (03) NS 
Normal radiograph 14 (02) 110 (00) NS 

Note. – NS = not significant. 
 

Table 6. Comparison of CT findings of tuberculosis patients with and without risk 
factors  

Without 
risk factor 

With 
risk factor 

.  
CT Patterns and Findings 

 (n=105)(%) (n=33)(%) 

 
p-Value 

Pattern    
Bronchogenic spread 86 (82) 27 (82) NS 
Moderate to severe extent 52 (48) 20 (61) NS 
Confluent consolidation 24 (23) 12 (36) NS 
Consolidation with 22 (21) 15 (15) NS 
associated atelectasis    
Endobronchial TB 13 (12) 13 (09) NS 
Miliary tuberculosis 13(03) 13 (99) NS 

Findings    
Unusual localization 118 (17) 13 (09) NS 
Nonsegmental distribution 15 (14) 17 (21) NS 
Basilar infiltrates 58 (55) 18 (55) NS 
Lymph node enlargement 29 (35) 12 (36) NS 
Cavities within any given lesion 1 131 (28) 13 (40) NS 

Single cavity 12(11) 13 (09) NS 
Multiple cavities 19(18) 110 (30) NS 

Pleural effusion 23 (22) 8 (24) NS 

Note. – NS = not significant 
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Table 7. Comparison of radiographic findings of tuberculosis in the elderly patients 
with and without risk factors. 

Without 
risk factor 

With 
risk factor 

 
Radiographic findings 

(n=80) (%) (n=61) (%) 

 
p-Value 

Fibronodular opacity 42 (53) 22 (36) NS 
Upper zone infiltrates only 18 (10) 3 (05) NS 
Diffuse infiltrates 45 (56) 37 (61) NS 
Moderate to severe Infiltrates 59 (74) 1 32 (52) NS 
Cavity 11 (14) 19 (15) NS 
Mass 10 (13) 18 (13) NS 
Pleural effusion 23 (29) 1 12 (20) NS 
Lymph node enlargement 12 (03) 112 (03) NS 
Miliary infiltrate 12 (03) 112 (03) NS 
Normal radiograph 10 (00) 110 (00) NS 

Note. – NS = not significant. 
 

 
Table 8. Comparison of CT findings of tuberculosis in the elderly patients with and  

without risk factors  
Without 

risk factor 
With 

risk factor 
 
CT Patterns and Findings 

 (n=59) (%) (n=30) (%) 

 
p-Value 

Pattern    
Bronchogenic spread 47 (80) 24 (80) NS 
Moderate to severe extent 33 (56) 17 (57) NS 
Confluent consolidation 17 (29) 10 (33) NS 
Consolidation with 17 (29) 14 (13) NS 
associated atelectasis    
Endobronchial TB 10 (17) 13 (10) NS 
Miliary tuberculosis 12 (03) 13 (10) NS 

Findings    
Unusual localization 1 18 (14) 13 (10) NS 
Nonsegmental distribution 11 (13) 15 (17) NS 
Basilar infiltrates 38 (64) 15 (50) NS 
Lymph node enlargement 22 (37) 10 (28) NS 
Cavities within any given lesion 1 19 (15) 10 (33) NS 

Single cavity 1 (08) 13 (10) NS 
Multiple cavities 8 (20) 17 (23) NS 

Pleural effusion 19 (30) 18 (27) < 0.01 

Note. – NS = not significant. 
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 4. Discussion 

 

The prevalence of TB detected on chest radiographs has decreased from 5.1% in 1965 

to 1.0% in 1995. The percentage of elderly patients (>65 years) was 20.5%, second to the 

21% of the 25 and 34 years old age group, among 32,010 new patients in 2002. During 

the past 5 years from 1993 to 1998, the percentage of elderly patients died of tuberculosis 

has been increased from 42.4% to 49% while younger has been decreased from 56.7% to 

49.8% (1). As reported by Powell and Farer (2), among patients with TB, the percentage 

of elderly in Korea is disproportionately high in comparison to the increase of the elderly 

population. Post-primary pulmonary TB is the most common form of this infection in 

older individuals. Despite the increased incidence of TB in older patients, their clinical 

manifestations of TB in older patients, their clinical manifestations of TB were broadly 

similar to those in younger patients (6).  

Diagnosis and treatment for TB are usually delayed in older people, with a high 

incidence of drug-resistant strains and treatment failure. Many elderly patients present at 

an advanced stage of their disease and with multiple medical problems. Even if they are 

given adequate anti-TB chemotherapy, the mortality rate during treatment is still 

considerable. There are several reasons for failure of diagnosis of reactivation TB, 

especially in the elderly, including a paucity of respiratory symptoms, the presence of 

significant underlying disease, the physiological changes of aging, and atypical 

radiographic findings such as solitary nodules, mass-like lesions, extensive 
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bronchopneumonia, lower lobe infiltrates, and misinterpretation to old or stable TB 

appearing as apical scarring or apical pleural thickening in approximately 10-12 % of 

patients with active TB (5,7). Difficulty in diagnosis in this population has raised a 

question: whether pulmonary TB in the elderly is a different disease or aging modify 

pulmonary TB. 

Our data showed that associated illnesses, particularly COPD and DM, and heavy 

smoking were more common in the elderly like other reports (8-10). These observation 

might suggest that the age-related aspect of the disease is mainly a consequence of 

different sets of risk factors rather than a true clinical variation.  

It has been noted that elderly patients with pulmonary TB may present different 

clinical symptoms from young subjects. We have found that there were no differences of 

clinical symptoms between the two groups except dyspnea and hemoptysis in contrast to 

other studies, which showed the elderly patients more commonly present with non-

specific complaints than young subjects, causing treated for other medical illness initially 

(8,11-13). Low prevalence of hemoptysis in the elderly is possibly a reflection of stage at 

diagnosis and/or physiologic decrements in function, such as the inability to generate an 

effective cough. Coughing  was a common presenting symptom in the young (77%) as 

well as in the elderly (72%). Although many elderly patients may have other common 

medical problems such as COPD which may give rise to coughing, this symptom should 

be treated seriously, particularly if it is prolonged and not responsive to treatment. 

Dyspnea was more common in elderly patients, and probably related to the higher 

incidence of smoking, COPD, decrease in pulmonary function in aging and more 
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extensive tuberculosis lesion in the elderly (14, 15). The " classic" symptoms of TB such 

as night sweat were noted in a similar proportion in both groups as well as nonspecific 

symptoms including malaise and weight loss.   

The high prevalence of coexisting diseases in older people in the present study could 

have aggravated such susceptibility. Smoking has been found to be associated with TB. It 

might have contributed partly to the high risk of TB in elderly people locally (16, 17).  

It is generally accepted that postprimary TB is located most often in the apical and/or 

posterior segments of the upper lobe and, although less often, also in the superior 

segment of the lower lobe (18). Radiologic manifestations of pulmonary TB can vary 

according to several host factors, including prior exposure to TB, age, and underlying 

immune status. Known risk factors for development of active TB include conditions that 

are associated with defects in cell-mediated immunity, such as malnutrition, drug and 

alcohol abuse, malignancy and coexistent medical conditions such as chronic renal 

failure, DM, and silicosis, and corticosteroid or other immunosuppressive therapy. The 

segmental or lobar form of tuberculous pneumonia may occur in adults, especially in 

pregnant women, in the elderly, in person with DM, and in alcoholics, secondarily from 

the discharge of caseous material containing tuberculous bacilli (from caseous lymph 

nodes or tuberculous cavities) into a large airway (19-24). 

With regard to radiographic findings in patients with pulmonary TB, some studies 

found no significant differences between young and elderly patients (3, 4, 6), but others 

suggested that the elderly had unusual presentation (25, 26, 27). Several articles divided 

radiologic findings of postprimary TB into usual and unusual findings. Considered as 



  -22-

“usual postprimary TB” were infiltrations (with or without cavitation) confined to the 

apicoposterior segments of one or both upper lobes and/or in the superior segments of 

one or both lower lobes, and “unusual findings” were characterized by absence of the 

mentioned abnormalities but presence of isolated pleural effusion, lymph node 

enlargement with/without infiltration, miliary pattern, infiltration in anterior segment of 

upper lobe, lingular segment of left upper lobe, right middle lobe and basal segments, or 

solitary rounded nodule or mass (3). The differences among studies were at least partly 

due to the criteria used for the classifications “usual” and “unusual” pulmonary TB. In 

this respect, the main issue was whether the combination of both usual and unusual 

localization, should be considered usual or unusual. Many cases of our study showed 

diffuse infiltrates in one or both lungs, so we could not determine which locations were 

more predominantly involved. It is reasonable and objective to evaluate whether 

infiltrations are localized at typical location or widespread throughout one or both lungs 

and then find other unusual findings such as miliary shadow, mass like lesion, and lymph 

node enlargement. In the present study, localized upper lung zone infiltrates were more 

common in the young patients (30%) compared to the elderly patients (9%). But diffuse 

and moderate to extensive infiltrates involving both lungs were more frequently noted in 

the elderly patients than the young patients (p < 0.001), corroborating those of other 

studies (8, 10, 26, 28).  

It has been generally accepted that DM or immunocompromised patients with TB 

showed frequent bilateral and diffuse infiltrates, and atypical radiologic findings on chest 

radiograph and a higher prevalence of nonsegmental distribution and of multiplicity of 



  -23-

small cavities within a tuberculous lesion than did patients without underlying disease 

(19, 29). In our study, patients with DM or other risk factors irrespective of age showed 

higher prevalence of diffuse and moderate to severe infiltrates on chest radiograph 

(p<0.001), but similar CT findings to those seen in patients without risk factors. 

Especially, the chest radiographic and CT findings in the 61 elderly patients with risk 

factors were not significantly different from those in the 80 patients without risk factors. 

These radiologic results were opposed to our expectation and reports previously issued, 

maybe caused by patients selection bias that elderly patients with severe pulmonary TB 

might be more involved in our study. Cavitation was less common in elderly patients, 

reflecting a diminished cellular immune response with less tissue destruction, even 

though a large number of the elderly patients (26%) had DM. This may also explain why 

hemoptysis was less common in elderly patients. The common cause for misdiagnosis of 

postprimary TB was the unusual location of the large nodular or mass-like densities. 

Especially, mistaking TB for cancer due to mass-like lesion in older patients would lead 

to a delayed diagnosis and inappropriate management with unnecessary investigation 

(11). The prevalence of mass lesions in our study was similar to two groups like other 

study (9).  

In our study, moderate to severe extent of bronchogenic spread throughout both lungs 

(56% vs 45%), confluent consolidation (30% vs 18%), cavitation (21% vs 51%), and 

pleural effusion (30% vs 8%) on CT were statistically different between two the groups. 

These CT results were the same as those of chest radiographic findings. Also there were 

similar CT findings between patients with risk factor and those without risk factors 
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regardless of age. These results may be caused by selection bias; Chest CT scans were 

more frequently performed in patients with severe symptoms and signs and diffuse 

infiltrates on chest radiograph than patients with mild clinical finding and minimal extent 

of infiltrates and usual radiographic presentation irrespective of age. Nevertheless, as 

previously reported, CT scans can provide more precise information about the activity, 

extent and distribution of tuberculosis, the presence of satellite lesions, and the presence 

and nature of cavity (30, 31).  

The main limitation of our study is the patient selection bias. The present study was 

based on a sample of cases from the Seoul Asan Medical center, which is the biggest 

hospital in Korea. Part of the clinical and radiologic findings might result from selection 

bias affecting patients, that was patients with severe pulmonary TB might be more 

involved in our study than other hospitals.  
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5. Conclusion 

 

We may conclude that age and risk factors affect TB presentation, and that we could 

confirm that there was no difference in clinical findings between the two groups, apart 

from the more common occurrence of dyspnea in the elderly and hemoptysis in the 

young. In terms of radiologic findings, diffuse and moderate to severe infiltrates 

including basal portion, confluent consolidation, and pleural effusion were more common 

in the elderly than the young. Our results could help considering TB as a diagnosis in the 

elderly even in the absence of classic symptoms and the unusual radiologic findings. 
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국문요약국문요약국문요약국문요약 

 

노인과노인과노인과노인과 젊은젊은젊은젊은 환자에서환자에서환자에서환자에서 폐결핵의폐결핵의폐결핵의폐결핵의 방사선학적방사선학적방사선학적방사선학적 차이차이차이차이 

 

연구 목적: 활동성 성인 폐결핵 환자에서 임상적 소견과 방사선학적 소견을 

비교분석하여 노인 환자들이 젊은 환자들과 비교하여 차이가 있는지 

알아보았다. 

연구의 대상과 방법: 균배양 검사로 확진된 성인 폐결핵 환자 295명을  

대상으로 65세 이하를 젊은환자, 65세 이상을 노인환자로 구분하여 내원시 

증상, 동반 질환,  이전 병력, 그리고 위험 인자 등을 조사하였다. 두 명의 

흉부방사선과 의사가 단순흉부사진과 전산화단층촬영 소견을 후향적으로 

분석하였다. 통계 분석은 SPSS 10.0을 이용하여 두 집단간의  임상적, 

방사선학적 소견의 유의차가 있는지 Chi-square test로 검정하였다.  

연구 결과: 295명의 환자들 중 젊은 환자들은 154명 (남:여 = 82 : 72, 

평균연령 29세)이었고 노인 환자들은 141명 (남:여 = 76 : 55, 평균연령 

73세) 이었다. 노인 환자들에게서 과흡연, 만성폐쇄성 폐질환, 당뇨병, 그리고 

악성 종양의 동반 빈도가 높았다, 노인 환자들에게서 호흡곤란이, 젊은 

환자들에게선 각혈이 많은 것을 제외하곤  두 집단 간에 임상적인 차이는 
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없었다. 단순 흉부 방사선학적 소견에서 노인 환자군은 광범위하며 중등도 

이상의 폐침윤과 흉막삼출을,  젊은 환자군은 상엽에 국한된 폐침윤과 공동을 

많이 보였다. 속립성 미세결절, 종괴양 병변, 그리고 림프절 비대는 두 

집단간에 차이는 없었다. 결핵의 경기관지 파급의 빈도, 비전형적 위치, 

비분절형 분포, 그리고 위치에 관계없이 하엽의 기저구역 분포는 두 집단간에 

차이가 없었다. 그러나 노인 환자군에서 중등도 이상의 경기관지 파급, 

융합성 경화, 그리고 흉막 삼출이 많았으며, 젊은 환자군에서 공동의 발생 

빈도는 높았으나 병변에서 공동의 숫자는 두 집단간에 차이가 없었다.  

결론: 젊은 폐결핵 환자군의 각혈, 전형적 위치의 폐침윤과 공동형성에 비해 

노인 환자군은 호흡곤란, 기저부를 포함한 광범위한 폐침윤, 융합성 경화, 

그리고 흉막삼출을 보였다.   

 

중심단어: 연령, 결핵, 폐, 흉부 방사선, 전산화 단층촬영  
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