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Fig. 1 The clinical course of pulmonary tuberculosis. This figure is quoted and modified from reference 2.
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Fig. 2 Distribution of lesions in patients with primary tuberculosis (A) and secondary tuberculosis (B).

This figure is quoted from reference 3.
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Table 1 Age-specific estimated tuberculosis infection rate (%) according to the annual

1950 1965 1980 1995 2010

1-year-old 3 0.6 0.1 0.05 15-year-old 0.05
5-year-old 16.8 3.6 0.7 0.3 20-year-old 0.3
10-year-old 31.9 16 1.8 0.6 25-year-old 0.6
15-year-old 44.2 19 39 1.1 30-year-old 1.1
20-year-old 54.3 32.6 7.3 1.7 35-year-old 1.7
40-year-old 79.5 69.7 46.9 13.9 45-year-old 3.9
50-year-old 86.2 79.7 64.4 36.2 50-year-old 7.3
55-year-old 13.9
65-year-old  36.2
70-year-old  46.9
80-year-old  64.4
85-year-old  69.7
95-year-old  79.7

Quoted and modified from reference 5
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Fig.3 The variable clinical course of tuberculosis. Adapted from a sketch provided by Professor R.K. Kumar,
Department of Pathology, School of Medical Sciences, the University of New South Wales, Sydney, Australia.
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Fig. 4 Schematic diagram of several definitions of the pulmonary lobule and the acinus.
This figure is quoted and modified from reference 1.
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Fig. 5 Typical case of extensive pulmonary tuberculosis.
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Plain chest X-ray (A) clearly demonstrates multiple cavitary masses in both upper lung fields, and chest CT (B) also
clearly demonstrates multiple cavitary masses. Note centrilobular or acinar shadows around multiple cavitary masses
(B, arrows). These satellite lesions strongly suggest the radiological diagnosis of pulmonary tuberculosis.
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Table 2 Multivariate regression analysis of HRCT findings in sputum smear-negative

PTB and non-PTB with suspected PTB.

HRCT findings PTB (n=47) Non-PTB (n=69) OR (95% CI) p-value
Centrilobular nodules 42 (89%) 39 (57%) 2.012 (0.256—13.144) 0.46
Other small nodules 0(0 ) 20 29 ) 0.033 (0.000-) 0.97
Fine granular pattern 00 ) 11 (16 ) 0.058 (0.000-) 0.99
Large nodules (>8 mm) 40 85 ) 39 (57 ) 3.973 (1.136—11.534) 0.03
Mass (>20 mm) 7 (15 ) 14 20 ) 0.984 (0.203—- 6.120) 0.92
Branching linear opacity 28 (60 ) 28 (41 ) 2.261 (0.100— 1.311) 0.2
Tree-in-bud appearance 21 45 ) 7 (10 ) 15.352 (3.054-92.068) 0.002
Lobular consolidation 26 (55 ) 14 (20 ) 4782 (1.311-16.988) 0.02
Interlobular septal thickening 23 (49 ) 30 43 ) 2.238 (0.590—- 7.866) 0.29
Consolidation 4(9 ) 13 (19 ) 0.472 (0.059- 3.978) 0.47
Ground-glass opacity 4(9 ) 6(9 ) 1.211 (0.078-10.899) 0.81
Cavity 12 26 ) 18 26 ) 0.841 (0.218— 3.458) 0.82
Bronchiectasis 10 21 ) 18 26 ) 0.344 (0.078— 1.403) 0.14
Pleural effusion 7 (15 ) 13 (19 ) 2.568 (0.366—-17.988) 0.34
Lymph node enlargement 4(9 ) 7 (10 ) 1.015 (0.048—-11.098) 0.97
Main lesion in S', S?, and S°® 43 91 ) 39 (57 ) 12.065 (2.529-59.298) 0.002

Data are presented as no. (%). PTB=pulmonary tuberculosis; HRCT =high-resolution computed tomography ;

OR =odds ratio; CI=confidence interval.

Table 3 Frequencies of HRCT findings in each group

HRCT Finding 8"2&% I‘(I:g:a;‘;)e }():2‘;‘;?
Ground-glass opacities™ 30 (62.5%) 12 (48.0%) 18 (78.3%)
Cavitation* 27 (563 ) 10 (40.0 ) 17 (739 )
Centrilobular opacities 25(52.1 ) 14 (56.0 ) 11478 )
Air space consolidations " 15313 ) 3(12.0 ) 12 (522 )

#p<0.05, Tp<0.005.
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Table 4 Comparison of smear-positive and smear-negative patients

for the scores of HRCT findings

Parameter (Score) I?/Ilzzralr((sgg 1%412:?((8133 P
Cavity 3.9 (4.7 0.8 ( 2.0) 0.003
Nodule 4.6 ( 2.2) 1.9 ( 1.5) 0.0001
Micronodule 6.1 ( 3.1) 4.6 (5.7 0.21
Consolidation 4.1 ( 2.4) 2.4 ( 1.6) 0.002
GGO 3.3 (2.1) 1.7 ( 1.2) 0.001
Bronchial lesion 29 (2.7 09 (14 0.001
Band 2.5 (2.5) 1.1 ( 1.1) 0.007
Total Score 27.3 (13.6) 13.4 (10.2) 0.0001
Cavity diameter (mm) 66.6 (82.5) 33.3 (32.5) 0.31
Cavity wall thickness (mm) 9.2 ( 2.8) 6.4 ( 3.9) 0.054
Cavity distance (cm) 29 (1.1 43 ( 1.4) 0.016

Table 5 Summary of the results of multivariate logistic regression for patients with smear-

positive, active PTB (n=183)

Term Estimated £ (Std. Err.) OR [95% CTI] p-value Weighting score
Consolidation S', S2, S!'*2 1.83 (0.71) 6.21 [1.54-24.99] 0.010* 1
Consolidation S° 3.44 (0.98) 31.31 [4.58-213.95] <.001* 2
Cavitation 1.72 (0.81) 5.6 [1.15-27.29] 0.033* 1
Clusters of nodules/mass 5.21 (0.96) 183.83 [28.25-1196.16] <.001* 3
Centrilobular nodules —1.77 (0.69) 0.17 [0.04-0.67] 0.011%* —1

Abbreviations: S' =apical segment; S>=posterior segment right upper lobe; S' *2=apico-posterior segment left upper lobe;

Sé=superior segment of right or left lower lobe.

Weighting score is observed according the ratio of each estimated /3 using the estimated 3 1.72 of cavitation as for the base. The relative score
is given 1 as the ratio <1.5, 2 as ratio>>1.5, and 3 as ratio >2.5. Since the effect of centrilobular nodules is negative with a ratio < 1.5, then the

relative score is set as for —1.
*p-value <0.05.

Table 6 Correlation between HRCT scores and pulmonary function test results in severe
spontaneously healed asymptomatic pulmonary tuberculosis subjects (n=20)

FvC FEV1 FEV1/FVC
CT Patterns

R P R P R P
Nodules 0.099 0.635 0.203 0.33 0.543 0.005
Fibrosis 0.077 0.714 0.27 0.192 0.31 0.131
Bullae 0.127 0.545 0.026 0.903 0.277 0.18
Emphysema 0.028 0.893 0.075 0.722 0.292 0.156
Air trapping 0.219 0.292 0.293 0.155 0.117 0.578
Lobar volume decrease 0.622 0.001 0.669 0.001 0.181 0.388
Bronchiectasis 0.21 0.313 0.442 0.027 0.423 0.035
Pleural thickening 0.351 0.085 0.31 0.126 0.048 0.819
Total CT score (add subtotals)* 0.214 0.303 0.472 0.017 0.504 0.01
No. segments involved 0.169 0.419 0.474 0.017 0.433 0.031

Data presented in boldface show positive correlation between HRCT score of patterns and pulmonary function test results.
*Total CT score was calculated by adding up all the calculated scores for each finding.

"Number of the involved segments of the tuberculous sequelae.
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Fig. 6 Chest X-ray (A) and chest CT (B) findings of primary tuberculosis in patients with
acquired immunodeficiency syndrome. Hilar and mediastinal lymph node swellings are
observed (A). However, acinar nodules (granuloma formation) are not observed (B).
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Fig. 7 Schema of miliarty tuberculosis. Miliarty nodules (2mm diameter) involves many alveoli.
Although acid-fast bacilli are collected from the nodule nearly the bronchiole (A), the tubercle bacilli are
hard to be collected from a far-off nodule from the bronchiole (B).
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Fig. 8 HRCT finding of disseminated tuberculosis caused by miliary spread (A) and bronchogenic spread (B).

A Typical case of miliary tuberculosis

B : These micronodules were regarded to be centrilobular since they are separated from pleural surfaces or the
interlobular septa by a distance of several millimeters, usually centered 5—10 mm from the pleural surfaces.
Centrilobular branching linear structures (a tree-in-bud appearance, arrows) are also observed.

Fig. 9 HRCT finding of disseminated tuberculosis caused by bronchogenic spread as well as miliary dissemination.
HRCT at the level of carina shows clear centrilobular nodules as well as a tree-in-bud appearance (arrows) in the
upper lobe (A). HRCT at a lower level shows random distribution of small nodules; typically shown in miliary

tuberculosis (B).
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CLINICORADIOLOGICAL DIAGNOSIS OF PULMONARY TUBERCULOSIS
THAT UNDERSTOOD THE LIFE OF A PATIENT

Jiro FUJITA

Abstract This review discusses the clinicoradiological diag-
nosis of pulmonary tuberculosis. To make a differential diag-
nosis between pneumonia and mycobacterial infections, it is
very important to analyze the radiological findings of inflam-
matory lung diseases based on normal anatomical structures. If
clinicoradiological analyses could make these differentiations,
the appropriate treatment strategy for respiratory infections
could be established. To accomplish this, exact orientations
of pulmonary lobulus, acinus, and miliary nodule are very
important. Then, through analyzing chest CT findings and
distribution patterns based on normal anatomical structures,
estimation of Mycobacterium tuberculosis infection could be
possible. To differentiate infections caused by Mycobacterium
tuberculosis from other respiratory diseases, several important
criteria have been demonstrated. In addition, activity of pulmo-
nary tuberculosis as well as smear-positivity could be analyzed
radiologically. The HRCT patterns described allow classifica-

tion of disseminated tuberculosis according to the mechanism

of spread (haematogenous and/or bronchogenic).

Key words: Lobulus, Acinus, Pulmonary tuberculosis, Activ-
ity, Miliary tuberculosis
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