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ABSTRACT: 
Introduction: The interpretation of non-specific radiological imaging, moreover, change according to the setting the 
clinician is working, either high TB incidence or low-incidence, due to pre-test probability. Chest radiography (CXR) may 
not be sensitive in detecting lymphadenopathy, which is considered to be the fingerprint of primary pulmonary 
tuberculosis. Materials and Methods: One induced sputum (IS) and one gastric aspirate (GA) were collected from each 
participant and evaluated by smear microscopy and culture. All participants included had at least one follow up visit arranged 

within six months of recruitment regardless of initial disease classifica-tion, to assess symptom resolution with or without 
TB treatment. Those who remained symp-tomatic were re-assessed, by repeated CXR and collection of new samples. 
Results: Mean age of the patients of the present study was 12.2 years. There were 20 percent of the patients between the age 
group of 5 to 10 years. There were 27 males and 33 females. Conclusion: Under the light of above obtained data, the 
authors conclude that radiographic imaging is valuable diagnostic tools for tuberculosis patients. However; further studies 
are recommended. 
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INTRODUCTION 
Meticulous disease descriptions from the 

prechemotherapy literature provide unique insight 

into events following primary Mycobacterium 

tuberculosis infection, summarized as the so-called 

“timetable of childhood TB.1,2 

Infants and young children are more likely than older 

children and adults to develop life-threatening forms 

of TB disease (i.e., disseminated TB and TB 
meningitis),and because of their age, pediatric TB 

acts as a surrogate for identifying recent 

transmission. The greatest number of TB cases is 

seen in children less than 5 years of age and 

adolescents older than 10 years of age.3-5 

Mycobacterium tuberculosis is spread through 

aerosolized particles by subjects with pulmonary TB 

during expiratory efforts, such as coughing, sneezing, 

speaking, or singing. Apart from conditions where 

drainage is present, extrapulmonary TB is not 

transmitted.5-7 Hence; we planned the present study to 

assess the radiological manifestations of pulmonary 

tuberculosis in paediatric patients. 

The interpretation of non-specific radiological 

imaging, moreover, change according to the setting 

the clinician is working, either high TB incidence or 
low-incidence, due to pre-test probability. Chest 

radiography (CXR) may not be sensitive in detecting 

lymphadenopathy, which is considered to be the 

fingerprint of primary pulmonary tuberculosis.8 For 

this reason, in high-income settings, the use of chest 

computed tomography (CT) scan to evaluate 

suspected TB pediatric cases is increasing, 
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nevertheless no guidelines nor score are published in 

this regard. While a retrospective report on 

radiological interpretation of pediatric TB in 

developed countries has been recently published,9 

unfortunately this study does not describe nor analyze 
any specific radiological findings; therefore, CXR 

and CT interpretation still relies only on the single 

radiologist experience, based on small reports 

currently available in literature. For this reason, we 

performed this retrospective studyto describe CT 

findings, focus on air-space involvement and 

lymphadenopathy. 

CXR remains a critical tool for diagnosing 

intrathoracic TB which is the most common pre-

sentation of TB in children.10 In fact, CXR signs 

suggestive of TB are considered essential to establish 

a diagnosis of probable intrathoracic TB, according to 
international consensus clinicalcase definitions.11 The 

most common radiological finding associated with 

TB in children is perihilar or mediastinal 

lymphadenopathy.12,13 Cavitary lesions are rare,13 

except in very young infants and HIV infected 

children,14 or with the emergence of adult-type 

diseaseduring adolescence. Few studies have 

described CXR findings in young children evaluated 

for TB, comparing TB cases with those considered 

not to have TB. We describe radiological findings in 

childrenunder 3 years of age investigated for TB in 
Mozambique, in an area endemic for both TB 

andHIV.15 

 

MATERIALS & METHODS 

Ethical approval was obtained from institutional 

ethical committee and written consent was obtained 

after explaining in detail the entire research protocol. 

Data records of a total of 50 paediatric patients were 

included in the present study. Inclusion criteria for the 

present study included: 

 Paediatric patients between the age group of 
1year to 14 years, 

 Patients with negative history of any other 

systemic illness, 

 Patients in which complete data records was 

available 

One induced sputum (IS) and one gastric aspirate 

(GA) were collected from each partici- pant and 

evaluated by smear microscopy and culture. All 

participants included had at least onefollow up visit 

arranged within six months of recruitment regardless 

of initial disease classifica-tion, to assess symptom 
resolution with or without TB treatment. Those who 

remained symp-tomatic were re-assessed, by repeated 

CXR and collection of new samples. TB cases 

received months of supervised treatment according to 

the National TB Control Program protocol.Non 

diseased-contacts were referred to the NTP for 

isoniazid preventive treatment (IPT) initiation. 

Data records of only those patient was analysed in 

which diagnosis of tuberculosis was confirmed by 

clinical, bacteriologic and radiologic features as well 

as tuberculin skin test. Radiographs and computed 

tomography scans were evaluated. All the data from 
the record files of the patients was extracted. Data 

records before the starting of the anti-tubercular 

therapy were analysed. All the results were 

summarized in Microsoft excel sheet and were 

assessed by SPSS software.  

 

RESULTS 
Data records of a total of 60 paediatric patients were analysed in the present study. 

Table 1: Age-wise distribution of patients 

Age group (years) Number of patients Percentage 

Less than 5 14 23.3 

5 to 10 22 36.6 

More than 10 24 40 

 

Mean age of the patients of the present study was 12.2 years. There were 20 percent of the patients between the 
age group of 5 to 10 years. There were 27 males and 33 females. 

Table 2:Gender-wise distribution of patients 

Gender Number of patients Percentage 

Males 27 45 

Females 33 55 

 

In the present study. Radiographic manifestations are shown in Table 3. Unilateral nodular infiltration was 

seenin 29 percent of the patients. Bilateral nodular infiltration was present in 6 patients. Patchy consolidation 

was present in 25 percent of the patients. Calcified nodule waspresent in 7 percent of the patients. 

Table 3: Radiographic manifestation 

Radiographic manifestation Number of patients Percentage of patients 

Unilateral nodular infiltration 15 29 

Bilateral nodular infiltration 3 6 

Patchy consolidation 13 25 

Calcified nodule 4 7 

Fibrotic scar 5 9 
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Cavity 9 18 

Hilar lymph node 40 77 

Others 6 12 

 

DISCUSSION 
There were 20 percent of the patients between the age 

group of 5 to 10 years. 42 percent of the patients were 

between the age group of more than 10 years. 

Boloursaz MR et al analysed 70 children (43 
(61%)female and 27 (38.5%) male) aged between 5 

months to 15 years old during a five- y e a r period 

(from 2001-2006) in pediatric ward. It was performed 

on children who were confirmed to have TB by 

various clinical, bacteriologic and radiologic features 

and tuberculin skin test. We studied the radiologic 

features of pulmonary TB in these children. Right 

lung involvement was observed in 65%, left lung 

23% and bilateral involvement was detected in 12%. 

Also middle and superior lobes were the most 

common lobes affected. The commonest radiographic 
feature was hilar (mediastinal) lymphadenopathy; 

70%detected on chest x-ray (CXR) and 85% on CT 

scan. Lymph nodes on right side were affected more; 

25% were calcified. Also nodular infiltration of lung 

parenchyma was observed in 35% of CXRS and 61% 

of CT scans. This was followed by patchy 

consolidation detected in 25% and 35% of CXRs and 

CT scans respectively. We also observed that 

children <3 yr. of age had the highest lymph node 

involvement but the least parenchymal lesions as 

compared to older children. It was concluded that 

primary TB is the most common form of pulmonary 
TB in children. This could be in the form of hilar 

lymphadenopathy with or without lung parenchymal 

involvement.16 

There were 22 males and 28 females in the present 

study. Radiographic manifestations are shown in 

Table 3. Unilateral nodular infiltration was seen in 28 

percent of the patients. Bilateral nodular infiltration 

was present in 4 patients. Patchy consolidation was 

present in 24 percent of the patients. Calcified nodule 

was present in 6 percent of the patients. Fibrotic scar, 

cavity and hilar lymph node were present in 8, 16 and 
76 percent of the patients.Leung AN et al reviewed the 

radiologic features of primary tuberculosis in 

childhood and to determine whether differences in 

patterns of disease occur among age and ethnic 

groups. Chest radiographs of 191 children with 

pediatric primary tuberculosis were reviewed by 

twoobservers. Lymphadenopathy, present in 92% of 

cases, was the most common abnormality identified 

on the initial chest radiograph and typically involved 

the hilar and paratracheal regions. Parenchymal 

abnormalities, identified in 70% of cases, occurred 

more commonly in the right lung (P less than .001). 
Children 0-3 years of agehad a higher prevalence of 

lymphadenopathy (P less than.01) and a lower 

prevalence of parenchymal abnormalities(P less than 

.001) than older children. A lower prevalence of 

lymphadenopathy was found in whites than in 

nonwhites (P less than .02). The radiologic 

abnormalities often progressed in the initial follow-

up. Lymphadenopathy, with or without concomitant 

parenchymal abnormality, is the radiologic hallmark 

of primary tuberculosis in childhood. However, 
distinct age- related and racial differences in 

presenting patterns ofdisease exist and should be 

recognized.17 

This study had several methodological limitations. 

First, although most patients had an APprojection, 

some of them lacked the lateral projection, thus, 

given the pivotal role of lateral views for 

lymphadenopathy evaluation, some of them could 

have been missed. Second, due to the limited number 

of TB cases identified in these studies, the 

conclusions, especially on the as-sociation of HIV 
status to different radiological findings among TB 

cases, are not does robust, andstudies with greater 

sample sizes are needed. Second, although we have 

not observed any cavi- ties, calcified parenchyma 

(Ghon focus) or vertebral spondylitis among TB 

cases, we have ob- served that the template not allow 

differentiating among these lesions, and reporting of 

the location might not be possible. We recommend 

that these lesions, which have been found in other 

CXR evaluations, could be reported separately.  

Third, although it has been recom- mended that the 

readings from the two reviewers were masked to 
clinical data and discrepan-cies resolved by a third 

reader, this was not possible due to logistical and 

personnel constraints (only one was masked). Poor 

inter observer agreement among reviewers regarding 

lymphadenopathy evaluation in children has been 

reported, so this limitation, together with the 

inadequate capturing of differences in opinion, could 

have reduced the accuracy of the findings which are 

being reported. Chest X ray evaluation remains a 

crucial tool for TB diagnosis in childhood due to the 

difficulty of isolating TB from sputum or other 
human samples and the unavailability of reliable TB 

diagnostic methods in this age group. The correct 

interpretation of CXR for diagnostic pur-poses in 

both clinical practice and research makes 

standardization of reporting critical. There are some 

scoring systems for adults which are especially useful 

to discard TB disease,18,19 but this type of scoring 

systems are inexistent for children, which have 

distinct radiological manifestations and where HIV 

infection, severe malnutrition adds another level of 

complexity given the absence of atypical presentation 

of radiological manifestations. Thus, there is a need 
for improved scoring systems for pediatric 

populations. 

 

CONCLUSION 

Under the light of above obtained data, the authors 
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conclude that radiographic imaging is valuable 

diagnostictools for tuberculosis patients. However; 

further studies are recommended. 

 

REFERENCES 
1. Long S, Pickering LK, Prober CG. Principles and 

practiceof pediatric infectious diseases. 4th edition. 
2012. 

2. Sandgren A, Hollo V, van der Werf MJ. 
Extrapulmonary tuberculosis in the European Union 
and European Economic Area, 2002 to 2011. Euro 
Surveill. 2013;18pii: 20431. 

3. Sharma SK, Mohan A, Sharma A, Mitra DK. Miliary 

tuberculosis: new insights into an old disease. Lancet 
Infect Dis. 2005;5:415–430. 
http://dx.doi.org/10.1016/S1473-3099(05)70163-8. 

4. World Health Organization. Guidance for national 
tuberculosis programmes on the management 
oftuberculosis in children. 2006 

5. Shah I. Multidrug-resistant tuberculosis in children. 
Pediatr Infect Dis J. 2012;31:970–972. 

http://dx.doi.org/10.1097/INF.0b013e318260b8a7. 
6. Esposito S, Bosis S, Canazza L, Tenconi R, 

Torricelli M, Principi N. Peritoneal tuberculosis due 
to multidrug- resistant Mycobacterium tuberculosis. 
Pediatr Int. 2013;55:e20–e22. 
http://dx.doi.org/10.1111/j.1442-200X.2012.03735.x. 

7. Boloursaz MR1, Khalilzadeh S, Baghaie N, Khodayari 
AA, Velayati AA. Radiologic manifestation of 
pulmonary tuberculosis in children admitted in 

pediatric ward- MassihDaneshvari Hospital: a 5-year 
retrospective study.Acta Med Iran. 2010 Jul-
Aug;48(4):244-9. 

8. Seddon JA, Padayachee T, Du Plessis AM, Goussard 
P. Teaching chest X-ray reading for child tuberculosis 
suspects. Int J Tuberc Lung Dis. (2014) 18:763–9. doi: 
10.5588/ijtld.13.0892 

9. Tomà P, Lancella L, Menchini L, Lombardi R, 

Secinaro A, Villani A. Radiological patterns of 
childhood thoracic tuberculosis in a developed country: 
a single institution’s experience on 217/255 cases. Radiol 
Med. (2017) 122:22–34. doi: 10.1007/s11547-016-0683-
9 

10. Theart a C, Marais BJ, Gie RP, Hesseling C, Beyers N. 
Criteria used for the diagnosis of childhood tu - berculosis 
at primary health care level in a high-burden, urban 
setting. Int J Tuberc Lung Dis. 2005; 9: 1210–4. 

11. Graham SM, Ahmed T, Amanullah F, Browning R, 

Cardenas V, Casenghi M, et al. Evaluation of tuber - culosis 
diagnostics in children: 1. Proposed clinical case definitions 
for classification of intrathoracic tu- berculosis disease. 
Consensus from an expert panel. J Infect Dis. 2012; 205 
Suppl: S199–208. 

12. Leung AN, Müller NL, Pineda PR, FitzGerald JM. Primary 
tuberculosis in childhood: radiographic mani - festations. 
Radiology. 1992; 182: 87– 91. 

13. Marais BJ, Gie RP, Schaaf HS, Starke JR, Hesseling AC, 
Donald PR, et al. A proposed radiological classification of 
childhood intra- thoracic tuberculosis. Pediatr Radiol. 
2004; 34: 886–94. 

14. Schaaf HS, Marais BJ, Whitelaw A, Hesseling AC, Eley 
B, Hussey GD, et al. Culture-confirmed child-hood 
tuberculosis in Cape Town, South Africa: a review of 
596 cases. BMC Infect Dis. 2007; 7: 140. 

15. García-Basteiro AL, López-Varela E, Respeito D, 
González R, Naniche D, Manhiça I, et al. High tuber-
culosis burden among people living with HIV in southern 
Mozambique. Eur Respir J. 2014; 

16. Boloursaz MR1, Khalilzadeh S, Baghaie N, Khodayari 
AA, Velayati AA. Radiologic manifestation of 
pulmonary tuberculosis in children admitted in 
pediatric ward- MassihDaneshvari Hospital: a 5-year 

retrospective study.Acta Med Iran. 2010 Jul-
Aug;48(4):244-9. 

17. Leung AN1, Müller NL, Pineda PR, FitzGerald JM. 
Primary tuberculosis in childhood: radiographic 
manifestations. Radiology. 1992 Jan;182(1):87-91. 

18. Pinto LM, Pai M, Dheda K, Schwartzman K, Menzies D, 
Steingart KR. Scoring systems using chest ra-diographic 
features for the diagnosis of pulmonary tuberculosis in 
adults: a systematic review. Eur Respir J. 2013; 42: 

480–94. 
19. Pinto LM, Dheda K, Theron G, Allwood B, Calligaro G, 

van Zyl -Smit R, et al. Development of a simple reliable 
radiographic scoring  system to aid the diagnosis of 
pulmonary tuberculosis. PLoS One. 2013; 8: e54235. 

 

http://dx.doi.org/10.1016/S1473-
http://dx.doi.org/10.1097/INF.0b013e318260b8a7
http://dx.doi.org/10.1111/j.1442-
https://doi.org/10.5588/ijtld.13.0892
https://doi.org/10.1007/s11547-016-0683-9
https://doi.org/10.1007/s11547-016-0683-9

	1Assistant Professor, Department of Pediatrics, National Institute of Medical Science & Research, Jaipur, Rajasthan, India;
	2Assistant Professor, Department of Radiodiagnosis, National Institute of Medical Science & Research, Jaipur Rajasthan, India
	INTRODUCTION
	MATERIALS & METHODS
	RESULTS
	Mean age of the patients of the present study was 12.2 years. There were 20 percent of the patients between the age group of 5 to 10 years. There were 27 males and 33 females.
	In the present study. Radiographic manifestations are shown in Table 3. Unilateral nodular infiltration was seenin 29 percent of the patients. Bilateral nodular infiltration was present in 6 patients. Patchy consolidation was present in 25 percent of ...
	CONCLUSION
	REFERENCES


