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Importance of HRCT for prediction of disease
activity in pulmonary tuberculosis
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Abstract

Background: Despite all governmental efforts, tuberculosis (TB) remains a public health problem world-wide with
almost 9 million new cases each year and almost 2 million TB related deaths world-wide. Aims and Objectives: Study
of Role of HRCT in Predicting the Disease Activity in the patients of Tuberculosis. Material and Methods: This was a
cross-sectional study carried out in the department of Radiology at Tertiary health care center in the Patients of
Tuberculosis during the 3 Yrs. i.e. January 2014 to January 2016. All the suspected patients of TB who were Advised for
HRCT were included into study so in the 3 yrs. duration total there were 850 patients were undergone HRCT. Here the
diagnostic efficacy of HRCT was compared in terms of sensitivity and specificity. Result: The majority of the Patients
were in the age group of 40-50 i.e. 32.35%, followed by 50-60 -27.65%, >60 -13.53%,30-40 -12.35%, 20-30 -10.59%,
and <10- 3.53% respectively. The majority of the Patients were Males i.e. 52.71% and Females were 47.29%. Sputum
Positive and Negative patients the features on HRCT were; Ill-defined nodules present in 70.59%and 6.93 %,
Consolidation 66.84%, 10.08%, Tree-in-bud in 74.87%, 1.89%, Cavity in 40.11% and 6.00%, Ground glass opacity in
16.04%, 2.10 %, Traction bronchiectasis 16.84 %, 62.82%, Atelectasis 8.02% and 52.94%, Calcified granuloma in 0.27
% and 19.96% and Peribronchial thickening in 50.00% and 16.81 % respectively. Sensitivity of HRCT was 91.98%
(95% CI-88.75% to 94.52%), Specificity was 79.83 % (95% CI -75.94% to 83.35). Conclusion: Here the sensitivity of
the HRCT was 91.98% and Specificity was 79.83 % were very high so it is a useful tool for diagnosis and treatment
purpose specially in sputum negative patients also it identifies the disease activity by various HRCT features so it should
be employed in association with sputum.
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low and needs few days to get the results 2, Culture for
mycobacteria TB which is the gold standard in diagnosis
of TB needs up to 6 weeks for sure results, even new
radiometric cultures need about 2 weeks to give results
and not available in every hospital’. The delay in
diagnosis causes delay in isolation of the patient with
more chance for spread of infection and increase in
severity of the disease. Because of limitations in the yield
of chest X-ray in diagnosis of pulmonary TB (PTB)
computed tomography (CT) scans provide more accurate
information about the extent and distribution of PTB
through the presence of cavities and satellite lesions that
INTRODUCTION cannot be visualized on chest X-ray *and *. Moreover, CT
Despite all governmental efforts, tuberculosis (TB) can contribute to distinguish active from old
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remains a public health problem world-wide with almost
9 million new cases each year and almost 2 million TB
related deaths world-wide '. Delay in diagnosis of active
cases of pulmonary TB increases the burden of the
disease, and this delay in diagnosis is related to many
reasons: TB can present clinically and radiologically like
many other diseases as pneumonia, malignancy and
interstitial lung diseases, the yield of sputum smear is still

infection® and ®. There are data about the relationship
between morphologic findings on high-resolution
computed tomography (HRCT) and the number of AFB
on sputum smears in patients with PTB. It was also
shown that existence of cavities and airspace
consolidation might be related to the degree of smear
e X
positivity in PTB patients ™.
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MATERIAL AND METHODS

This was a cross-sectional study carried out in the
department of Radiology at Tertiary health care center in
the Patients of Tuberculosis during the 3 Yrs. i.e. January
2014 to January 2016. All the suspected patients of TB
who were Advised for HRCT were included into study so
in the 3 yrs. duration total there were 850 patients were
undergone HRCT. All these patients were tested for AFB
(Acid Fast Bacillus) on sputum microscopy those with
AFB positive were grouped as Sputum Positive and
negative were Sputum negative respectively. On HRCT,
various features like Ill-defined nodules, Consolidation,
Tree-in-bud, Cavity, Ground glass opacity, Traction
bronchiectasis, Atelectasis, Calcified granuloma, Peri-
bronchial thickening were considered for diagnosis of
TB. Here the diagnostic efficacy of HRCT was compared
in terms of sensitivity and specificity.

RESULT
Table 1: Age wise Distribution of the Patients
Age Group No. Percentage (%)

<10 30 3.53
20-30 90 10.59
30-40 105 12.35
40-50 275 32.35
50-60 235 27.65

>60 115 13.53
Total 850 100.00

The majority of the Patients were in the age group of 40-
50 ie. 32.35%, followed by 50-60 -27.65%, >60 -
13.53%,30-40 -12.35%, 20-30 -10.59%, and <10- 3.53%
respectively.

Table 2: Sex wise distribution of the Patients

Sex No. Percentage (%)
Male 448 52.71
Female 402 47.29
Total 850 100.00

The majority of the Patients were Males i.e. 52.71% and
Females were 47.29%.

Table 3: Distribution of the various lesions as diagnosed by HRCT

Findings Sputum
Positive (n=374)*  Negative(n=476)*

Ill-defined nodules 264(70.59) 33 (6.93)
Consolidation 250 (66.84) 48(10.08)

Tree-in-bud 280 (74.87) 9(1.89)
Cavity 150(40.11) 28(6.00)
Ground glass opacity 60(16.04) 10(2.10)
Traction bronchiectasis 63(16.84) 299(62.82)
Atelectasis 30(8.02) 252(52.94)
Calcified granuloma 1(0.27) 95(19.96)
Peribronchial 187(50.00) 80 (16.81)

thickening

(*The total may be more than 850 as more than one featureson
HRCT were present in a Patient.)

From above Table it is clear that Sputum Positive and
Negative patients the features were; Ill-defined nodules
present in 70.59%and 6.93 %, Consolidation 66.84%,
10.08%, Tree-in-bud in 74.87%, 1.89%, Cavity in
40.11% and 6.00%, Ground glass opacity in 16.04%, 2.10
%, Traction bronchiectasis 16.84 %, 62.82%, Atelectasis
8.02% and 52.94%, Calcified granuloma in 0.27 % and
19.96% and Peribronchial thickening in 50.00% and
16.81 % respectively.

Table 4: Sensitivity and Specificity of HRCT with Respect to Sputum
Sputum

HRCT — . Total
Positive Negative

Positive (TB) 344 96 440

Negative (TB) 30 380 410

Total 374 476 850

From above Table the Sensitivity of HRCT was91.98%
(95% CI-88.75% to 94.52%), Specificity was 79.83 %
(95% CI -75.94% to 83.35).

DISCUSSION

Pulmonary TB can mimic a lot of diseases in clinical and
laboratory findings, reliability on sputum smear has many
limitations as sputum may be false negative if the disease
is mild, decreased load of bacilli in the sputum sample,
patient is giving saliva instead of sputum. The culture
which is the gold standard for diagnosis of TB can take
several weeks. Patients with suspected pulmonary TB
whose sputum smears are negative for AFB cause an
important medical problem in daily medical practice that
is difficult to analyze. Clinicians have some difficulties
about whether antituberculous therapy should be initiated
for these patients. Prompt initiation of antituberculous
therapy for pulmonary TB is an important issue both
because of its benefits for the patient and for control of
the disease. Since smear-negative patients have smaller
mycobacterium burden and have different clinical and
radiological findings, it may not be appropriate to use
criteria for smear-positive disease to predict risk in the
patients with smear negative pulmonary TB °. The value
of CT chest in diagnosing pulmonary TB was studied by
many authors: Lee KS and colleagues in 1996 ° Analysis
of CT images on the basis of pathologic correlation is
helpful in understanding the morphology of pulmonary
tuberculosis. Typical CT findings of active postprimary
pulmonary tuberculosis include centrilobular nodules and
branching linear structures (tree-in-bud appearance),
lobular consolidation, cavitation, and bronchial wall
thickening. The CT findings of inactive pulmonary
tuberculosis include calcified nodules or consolidation,
irregular linear opacity, parenchymal bands, and
pericicatricial emphysema. To determine the pattern of
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HRCT findings in active and inactive Pulmonary
Tuberculosis. To determine the value of HRCT in
predicting disease activity in Pulmonary Tuberculosis.**
In our study we have found that majority of the Patients
were in the age group of 40-50 i.e. 32.35%, followed by
50-60 -27.65%, >60 -13.53%,30-40 -12.35%, 20-30 -
10.59%, and <10- 3.53% respectively, The majority of
the Patients were Males i.e. 52.71% and Females were
47.29%, this was similar to Soujanya Bolla et al''.
Sputum Positive and Negative patients the features were;
[ll-defined nodules present in 70.59%and 6.93 %,
Consolidation 66.84%, 10.08%, Tree-in-bud in 74.87%,
1.89%, Cavity in 40.11% and 6.00%, Ground glass
opacity in 16.04%, 2.10 %, Traction bronchiectasis 16.84
%, 62.82%, Atelectasis 8.02% and 52.94%, Calcified
granuloma in 0.27 % and 19.96% and Peribronchial
thickening in 50.00% and 16.81 % respectively as the
HRCT findings in patients with active pulmonary TB
include; micronodules, tree in bud appearance, nodules,
airspace consolidation, ground glass opacities and cavities
' 50 it indicates that the active TB patients were more in
Sputum positive patients as compared to Sputum
negative. This was similar to Soujanya Bolla et al. In our
study the Sensitivity of HRCT was 91.98% (95% CI-
88.75% to 94.52%), Specificity was 79.83 % (95% CI -
75.94% to 83.35) it indicates that HRCT is having high
Sensitivity and high specificity and this test is useful in
Sputum negative patients also so this should be used in
association with sputum test for diagnosis and treatment
purpose also. This was similar to Aamir Rahim et al'.
who found the sensitivity was 96% and Specificity was
93%.

CONCLUSION

Here the sensitivity of the HRCT was 91.98% and
Specificity was 79.83 % were very high so it is a useful
tool for diagnosis and treatment purpose specially in
sputum negative patients also it identifies the disease
activity by various HRCT features so it should be
employed in association with sputum.
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