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CXR in Diagnosis of child Tuberculosis 

• Ref : WHO Global Report 2017 

 Child TB is a great concern for developing countries       

         especially in TB/HIV settings . 

• In 2016 an estimated 1 milllion children became ill with TB 

  and 250,000 children died of the disease worldwide* 

 ( including children with HIV associated TB ) 

• Children are around 10% of total TB caseload  
 

 

 Child TB can be hard to diagnose 

• Most children have non specific symptoms  

• culture is not routinely performed 

• Tuberculin skin test , IGRA has false +/- 

• Xpert MTB/RIF® molecular test  is being  scaled-up and 

optimized and  has substantially expanded more than 100 

countries are already using the test and 6.9 million cartridges where produced in 2016  



 There is a need to improve the Quality of Paediatric diagnosis 

 

• Assess the added value of simplified CXR reading to 

Xpert testing on NPA and stools   

 

• Strengthen the apropriate use of X-Ray as a Dx tool 

    Intensify  capacity building and Training of NTP staff         

    Medical officers, radiologists, paediatricians 

 

• Develop an External Quality Assurance System, 

systematically reviewing the quality and interpretation 

of X-rays 

 

 

 

 

 

 

CXR in Diagnosis of child Tuberculosis 



WHO „s  

position  

on CXR in TB 

diagnosis 



CXR is an essential tool for early detection of TB 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHEST RADIOGRAPHY  
FOR TUBERCULOSIS DETECTION  

ABOUT CHEST RADIOGRAPHY  

X-ray based examinations are crucial in a variety of medical setting and at all major levels of health care. Chest 

radiography, or chest X-ray (CXR) is an essential tool for early detection of tuberculosis (TB), and therefore 

fundamental to achieving the taqgets set out in WHOs End TB Stqategy. CXR is a rapid imaging tool that allows for 

easy identification of lung abnormalities. CXR has high sensitivity, but limited specificity for the diagnosis of 

pulmonary TB. It is therefore especially suitable for screening and triaging. Recommendations on CXR are included in 

several WHO policies, summarized below. 

 

 

 

CHEST RADIOGRAPHY: AN ESSENTIAL TOOL TO END TB 

 CXR IS A SENSITIVE TOOL FOR  SCREENING FOR  ACTIVE  TB   
Reference: Guidelines on systematic screening for active TB 

 CXR has much higher sensitivity for pulmonary TB than screening for TB symptoms.  

 CXR can also be used as a supplementary diagnostic tool, although the specificity is low. A 

bacteriologically-confirmed diagnosis is always preferred.   

AN ABNORMAL CXR IS AN  INDICATION FOR FULL DIAGNOSTIC EVALUATION  
Reference: The International Standards of TB Care 

 All patients with unexplained findings suggestive of tubeqculosis on CXR should be evaluated 

for TB with a bacteriological diagnostic test. 

CXR IS AN IMPORTANT TOOL FOR CHILDHOOD TB DIAGNOSIS 
Reference: Guidelines on childhood TB 

 CXR is useful in the diagnosis of pulmonary and extrapulmonary TB in children, in combination 

with history, evidence of TB infection and microbiological testing.  

CXR CAN IMPROVE THE EFFICIENCY OF XPERT MTB/RIF USE 
Reference: Implementation manual on Xpert MTB/RIF 

 CXR and further clinical assessment can be used to triage who should be tested with Xpert 

MTB/RIF in order to reduce the number of individuals to be tested with Xpert MTB/RIF, as well 
as to improve pre-test probability of TB. 

CXR CAN ASSIST THE DIAGNOSIS OF TB AMONG PEOPLE LIVING WITH HIV 
Reference: Consolidated guidelines on the use of ARV drugs for treating and preventing HIV 
infection (forthcoming publication)  

 CXR can assist the diagnosis of TB among people living with HIV. It is particularly useful to rule 

out TB disease before the provision of treatment for latent TB. 

CXR HELPS RULE OUT ACTIVE TB BEFORE TREATING LATENT TB INFECTION  
Reference: Guidelines on management of latent TB infection 

 Symptom screening and CXR should be done to exclude active TB before initiating treatment 

of latent TB infection.  

 Individuals with TB symptoms or any radiological abnormality should be investigated further 

for active TB and other conditions.  

CXR IS AN ESSENTIAL TECHNOLOGY FOR PREVALENCE SURVEYS  
Reference: Guidelines on TB prevalence surveys 

 CXR is a necessary screening tool to identify survey participants eligible for bacteriological 

examination.  
 





WHO’s recommandations and guidance 
CXR guidance summary document    

Published in Oct 2016 

 

• CXR as a triage tool 

• CXR as a diagnostic aid  

• CXR as a screening tool  

• Technical specification ,                           

Quality assurance and safety  

• Strategic planning for use of CXR in 

National TB control :  

develop diagnostic algorithms  

combining CXR and bacteriological 

tests and clinical assessment for 

optimal TB diagnosis 



 CXR as part of a comprehensive diagnostic pathway in children 

•Useful in the diagnostic evaluation of TB                                                                      

especially in younger children where                                                                                 

bacterial confirmation is challenging  

•should be part of a comprehensive diagnostic pathway : 

Clinical assessment 

Risk factors assessment 

Exposure history  

CXR  and Bacteriological tests 

 

•In most cases, children with TB have radiographic changes suggestive of TB  

•Adolescents have similar changes as seen in adults.  

•Good Quality CXR are essential for diagnosis 

•Lateral CXR may be required                                                                                                            

under 4 : it can identify mediastinal mass or hilar lymphadenopathy  

 
WHO- Chest radiography in Tuberculosis detection Oct 2016   



Xpert MTB/RIF assay should be used                                                              

as the initial test in all children                                                                   

suspected of having TB 

 

CXR Quality Assurance can be challenging 

Radiographers and Medical staff                                                                                     

require special training                                                                                 

on taking and reading CXR‟s in children  

  

 

 

  

WHO- Chest radiography in Tuberculosis detection Oct 2016   



                                        Child CXR is  

   “ an  imaging tool that is safe, low-cost, user-friendly and 

accurate,  particularly for the identification (or exclusion) of 

perihilar adenopathy, could be a major advance. ”          
 

 

 

Steve M. GRAHAM, FRACP, PHD : Chest radiography for diagnosis of tuberculosis in children:                             

a problem of interpretation  INT J TUBERC LUNG DIS 18(7):757 Q 2014 The Union 

http://dx.doi.org/10.5588/ijtld.14.0354 

 CXR plays a very important role                                                          

in diagnosis and follow up of TB in children 

CXR in Diagnosis of child Tuberculosis 



                                          Child CXR is  

• frequently used to complement clinical evaluation in a child with 

suspected tuberculosis (TB) it extends the clinical examination 

and provides essential data for diagnosis 

• usually more readily available than other diagnostic modalities 

in resource-limited settings 

• Specificity is lower in high TB endemic settings where severe 

pneumonia, malnutrition and human immunodeficiency virus 

(HIV)infection in children are often also prevalent 

• Sensitivity of chest radiography can be improved  

 

 STEPHEN M. GRAHAM, FRACP, PHD : Chest radiography for diagnosis of tuberculosis in children:                             

a problem of interpretation  INT J TUBERC LUNG DIS 18(7):757 Q 2014 The Union 

http://dx.doi.org/10.5588/ijtld.14.0354 



• Often the quality of the radiograph is poor or there is no lateral 

view available.  

• In an untrained setting ,there can be a potentially large number 

of misdiagnoses, including overdiagnosis of TB in child 

 

 

Need to develop a CXR training tool for physicians  

who regularly manage children with TB/HIV 

 to improve CXR interpretation 

 STEPHEN M. GRAHAM, FRACP, PHD : Chest radiography for diagnosis of tuberculosis in children:                             

a problem of interpretation  INT J TUBERC LUNG DIS 18(7):757 Q 2014 The Union 

http://dx.doi.org/10.5588/ijtld.14.0354 



 

  Help you understand how Chest radiography is the   
      «cornerstone» of the diagnosis in intrathoracic Child TB  
 

  Familiarize you  with the spectrum of Pediatric TB                                                       
  and their age variation 

• Based on a good knowledge of TB pathophysiology  

• Always take into account  and confront all available tools  : 

  History , environment , clinical  and microbiological facts 

  to recognize smear- TB     

• Use the systematic approach to recognize different TB patterns   

 and differential diagnosis  :   look for, find ,describe : adenopathies,     

  complications of  adenopathies, «adult-type TB », miliary… 
• Be aware of the importance of lateral view 
• Know the different pulmonary diseases in PLHIV with possible  
  association of opportunistic infections  

  Reinforce your decision to treat or not to treat  

Learning objectives  



TB Pathogenesis in child  



 

 

    

LATENT TB INFECTION (LTBI) 

Normal CXR & No symptoms  

The infection is contained. 

Hypersensitivity to tuberculoprotein 

 positive skin test TST+ 

(possible reactivation in the future) 

PATENT TB INFECTION (PTBI) 

CXR  & Clinical signs  

Proliferation of the infection 

hilar nodes enlargement 

 bronchus, alveolar, pleural 

  involvement 

Haematogenous dissemination:   

pulmonary miliary and extra-pulmonary TB 

 « primary focus » 

     Ghon focus  

Spread via the lymphatic system 

Inhalation of M. tuberculosis proliferation in alveoli 

 « primary complex » 

     Ghon complex 

TB Pathogenesis in children 



   Due to 3 events  
1.Exposure to M. Tuberculosis 

2.Development of infection  

3.Contained by immune response  
                          

Normal CXR & No symptoms  

   TST+ in 8 to 12 weeks  
 

 original focus of infection is 

eradicated within weeks or 

months but bacilli remain viable 

within dormant granulomas 
 

 Children are identified during 

    contact investigations  

    or skin test screenings 

 

Failure of cell mediated 

immunity   to contain or 

eradicate the infection 

                      

        progressive disease 

        CXR  & Clinical signs  

variations with age, 

 immune status  

( risk factors)   

TB Pathogenesis in children 

Latent TB INFECTION (LTBI) Patent TB INFECTION (PTBI) 



95%  

LatentTB 

5%  

Patent TB 

5% (to 15%*) 

Reactivation 

 O’Garra A. et al 2013 Annu.Rev.Immunol.31:475-527 

10.4 Million new cases* 

1.7 Million deaths per Year   

One person with Untreated 

Smear-positive  

Pulmonary Tuberculosis 

1.7 Billion  

estimated prevalence* 

* WHO Global Report 2017 

Of the 10-14 « infected » 

LTB, 0.85 -2.55* individuals  

Go on to develop active TB 

 in a lifetime  

Results in infection of  

10-14 people per year 

              TST+ 



TB Epidemiology 

 and Risk factors  



 Age and immune status influence 

clinical and radiological course of TB 

 Haematogenous dissemination is more frequent 

in young children,and immune-supressed 

children who cannot contain infection 

 Young infants have compliant airways, easily 

compressed by tuberculous adenopathies 

 Older children develop TB similar to  adults : 

pleural TB, alveolar infiltration and cavitations in 

upper lobes 

  TB epidemiology in children 



 Most cases occur in young children < 5 years  

 Most cases in children are intrathoracic TB 

- Smear negative or smear not done are the majority 

- Smear positive is usually older children   

 Extrapulmonary TB is also common and the type       

     depends on age  

 

   

   

  TB epidemiology in children 



Risk of TB disease following infection by age  



 Risk Factors  

 Close contact Age< 2 years  

 HIV infection  

 Severe malnutrition 

 Recent measles,                                                               

immunosuppressive drugs or illnesses 

 No BCG vaccination= risk of disseminated disease 

 

  TB epidemiology in children 



TB Diagnosis 



                   
 Contact with adult  AFB+ 
 

 Symptoms of chronic or subacute                            
  pulmonary infection 

 

Chest radiography                                                                           
  sometimes Tuberculin skin test 

                    and more recently  Xpert MTB/RIF 

Diagnosis based on: 

TB Diagnosis in children 

TB in children is often paucibacillary 
and AFB negative in sputum 



Flugge Droplets : 1-5 bacilli / droplets 

• Cough   3500  droplets 

• Sneeze  20 to 40000 droplets  



 Contact with an adult index case 

 Less than 2 years old : infection in the 

household by  parents or caregivers 

 More than 2 years old: infection in the 

household or in the community 

 In countries with high incidence of TB          

the absence of household contact does not 

exclude TB. 

 



 Adult smear positive cases are 10 times 

more infective than smear negative cases 

 
 

 Children will develop TB within 2 years after 

exposure and most within 1 year (90%) 

 Contact with an adult index case 



 Symptoms and signs of 

pulmonary TB in children 

 They are non specific and can be seen in 

other chronic  pulmonary diseases: 

 
Respiratory                         

- chronic cough  

- dyspnea  

- respiratory failure. 

            Systemic       

- weight loss  

- fever and night sweats  

- fatigue, less active, 

reduced playfulness  



 Criteria for TB suspect  

 in children 

 The child can be considered as a TB-suspect if 2 out   

of the following features are present.      

- Fever (38ºC) for more than 2 weeks after exclusion of 

other common causes of fever ( malaria )                                

and / or cough for more than 3 weeks which is not 

improving with full course antibotic and /or bronchodilators 

- Failure to gain weight (weight loss if known)                           

(consult weight chart) not responding to nutritional support  

- Unexplained loss of appetite or lethargy  

- History of contact with suspected or diagnosed TB patient 

 



 Physical examination: 
    important physical signs  

 Highly suggestive of extrapulmonary TB  

- Gibbus ( vertebral TB ) 

- Non painful enlarged cervical adenopathy +/- fistula 

 Physical signs requiring investigations to exclude EPTB   

       -Meningitis not responding to antibiotics  

        -Pleural effusion  

        -Pericardial effusion  

        -Distended abdomen with ascites 

        -Non-painful enlarged lymph nodes without fistula  

        -Non painful enlarged joints    

 

WHO Gudance for NTP on the management of TB in children WHO 2014 



 Tuberculin Skin test 

 A Tuberculin skin test  
   is sometimes useful for  
   the diagnosis of TB 
   in children  to identify  
   infection, not necessarily  
   active disease 
 

 Interpretation of TST depends on two factors: 
   -diameter of the induration; 
   -person‟s risk of being infected with TB and of progression to    
    disease if infected. 
 
 Induration of diameter ≥5 mm is considered positive in: 
   - HIV-positive children; 
   - severely malnourished children (marasmus or kwashiorkor). 
 Induration of diameter ≥10 mm is considered positive in: 
   - all other children (whether or not they have received BCG ). 

Child WHO Guidance 2014 



 Tuberculin Skin test 
 

 The interpretation of  
    a test result is often  
    very difficult: 
 
 

  -False positive : BCG vaccination, technical error in injection or   
  in induration measurement, other mycobacterial infection NTM 

 

  -False negative :improper storage of tuberculin 
    -technical error in injection or  induration measurement,                     

-viral infection (measles , varicella)                                                               
-vaccinated with viral vaccines ( within 6 weeks ),                                                                     
-bacterial infections ( typhoid , leprosy , pertussis ) 

     -immune-suppression (HIV, malnutrition,corticosteroids,severe inf. )                                                                                                      
-disease of lymphoid tissue(Hodgkin,lymphoma, leukemia, sarcoidosis) 

    -anergic time (+/- 40 days)… 
 
TB should never be ruled out in children based on a  
    negative TST : a negative TST does not exclude TB  

 



 Sputum smear microscopy should be used for all 

children capable of producing sputum.(>8 years old ) 

 

 Culture should be used for smear-negative specimens. 

   

 Xpert MTB/RIF®(rapid molecular diagnostic test)       

     as the initial test in all children suspected of having TB 

      ( WHO child Management Guidance 2014 ) 

 

 Gastric Lavage(aspiration)  

     is indicated in children < 8 years old 

 Microbiological Tests 



 Xpert is more likely to be positive than smear 

microscopy but will only be positive in less 

     than one-third of children with TB.  

    -100% positive if AFB+ 

    - 60% Positive if AFB- Culture + 

 

 a negative result does not rule out TB. 

 Gene Xpert Dx System 



●Advantages  : more sensitive and specific than smear                                                                   

     Xpert compared to culture has: 

                        Sensitivity 98%-Specificity 98.3%                                                                                                             

Xpert provides more rapid result than culture : in 2 hours  

Xpert is based on DNA strip technology   

Xpert provides MTB and  rifampicin resistance data:  

Simultaneously detects MTB and Rif resistance (mutations in rpoB gene) 

(Useful in HIV-TB  ) No technical expertise,Rapid turn around time-

Independent Individual cartridge processing 

 Gene Xpert Dx System 



MTBDR strip ® (Hain Lifescience)  

identification Mtb 

Rifampicine 

rpoB 

INH 

katG 315 



 Xpert MTB/RIF® may be used rather than conventional 

microscopy and culture  as the initial test in all children 

suspected of having TB 

 

 Xpert MTB/RIF® should be used rather than conventional 

microscopy and culture as the initial diagnostic test in 

children suspected of having MDR TB or HIV associated TB 

 

 Xpert MTB/RIF® may be used as a replacement test for 

usual practice for testing of specific non-respiratory 

specimens (lymph nodes and other tissues )from hildren 

suspected of having extrapulmonary TB  

 

  Xpert MTB/RIF®  WHO Recommandations  

WHO Guidance for national tuberculosis programmes on the management of tuberculosis in children 2014 

 



 Chest radiography 

 WHO*  :  CXR is useful in the diagnostic evaluation 

of TB in child and should be part of a 

comprehensive diagnostic pathway  

 The quality is often poor 

 Correct  interpretation requires trained radiologists  

and technically adequate image 

 Knowledge of basic radiologic findings confronted 

with clinical history  are key factors for correct 

radiological diagnosis  

            

 

 

 

WHO- Chest radiography in Tuberculosis detection Oct 2016   



Key Points:TB diagnosis in children 

WHO Gudance for NTP on the management of TB in children WHO 2014 

   Careful History:  including history of TB contacts         

                                 and symptoms consistent with TB  

   Clinical examination: (including growth assessment)  

  Tuberculine Skin Testing : indicator of « infection » (limitations)   

   Chest X-ray 

   Bacteriological confirmation whenever possible : 

      Microscopy, culture , XpertMTB/RIF®  

   Investigations relevant for suspected pulmonary TB and           

      suspected Extrapulmonary TB  

   HIV testing  

            

 

 

 



“The diagnosis of TB in children relies on careful and 

thorough assessment of all the evidences derived 

from a careful history, clinical examination and 

relevant investigations” 



Intrathoracic Child TB 

•Uncomplicated Primary TB 

•Complicated Primary Pulmonary TB 

•Pleural TB 

•Pericardial TB   

•MiliaryTB 

• Post primary TB 

• Long term consequences  

 

 



INTRATHORACIC CHILD TB 

 

 

  depend on disease progression, age and immune status  : 

 

•Primary tuberculosis; 

•Post-primary (secondary) tuberculosis;  

•Tuberculosis in immuno-compromised (HIV/AIDS). 

 Suggestive TB patterns  



INTRATHORACIC CHILD TB 

 

  Classification of CXR TB Patterns 
Based on disease progression 

 Lymph node = second site of possible disease progression  

 central caseation and surrounding inflammatory oedema 

 Lymph node enlargement complications  

Ref: “ A proposed radiological classification of childhood intrathoracic Tuberculosis “ 
      BJ Marais, R. Gie,H.S Schaaf and al. Pediatr Radiol (2004) 34: 886–894 
      C. Delacourt « Tuberculose » in  Pneumologie Pediatrique   J. de BLIC , C. Delacourt , Ed. Lavoisier 2009 

 

 Ghon focus = first site of possible disease progression can extend 

to parenchyma  caseation  parenchymal cavity 

    or pleura  pleural effusion    usually not visible  

“adult-type”cavitating disease is seen in older children >10 years old 

Lymph node disease is the most common form in children<5 years old 



LYMPHOBRONCHIAL DISEASE  
with intrabronchial spread and: 

Alveolar consolidation 
Bronchopneumonic  

consolidation  

AIRWAY INVOLVEMENT with: 
Partial obstruction  

check-valve effect  
and hyperinflation  

Or Total obstruction collapse  

DISEASE SPREAD 

Pleural effusion  

And/or 

Pericardial effusion  

Haematogenous 

 dissemination: 

miliary 

 and extra-pulmonary TB 

 « primary focus » 

     Ghon focus  

Spread via the lymphatic system 

Inhalation of M. tuberculosis 

proliferation in alveoli 

 « primary complex » 

     Ghon complex 

Progression of pathology in intra-thoracic TB 

following 

       primary pulmonary infection in childhood 

DISEASE PROGRESSION : 
can extend to 
 parenchyma   

Parenchymal cavitation with 

 intra-bronchial spread 

Bronchopneumonic  

consolidation  
Caseating consolidation with  

Parenchymal cavitation ,  
intrabronchial spread and :  

Bronchopneumonic  
consolidation  

Ref “ A proposed radiological classification of childhood 
intrathoracic Tuberculosis “ BJ Marais, R. Gie,H.S Schaaf 
and al. Pediatr Radiol (2004) 34: 886–894 

“adult-type”cavitating disease  

older children >10 years old 
Lymph node disease  

children<5 years old 



Ref “ A proposed radiological classification of childhood intrathoracic Tuberculosis “ 
BJ Marais, R. Gie,H.S Schaaf and al. Pediatr Radiol (2004) 34: 886–894 

Disease entity Local complication  Complication of intra 

bronchial spread 

Parenchymal involvement 
-Progressive Primary TB 
- « Adult » type TB 
Ghon Focus  
-contained 
-uncontained  

 
 
 
 
 
With cavitation 

 
 
 
 
bronchopneumonic 
consolidation 

Lymph node disease 
-uncomplicated 
-Bronchial involvement 
(Lymphobronchial disease) 
 
 
-Lymph node involvement 
 
 

 
 

•Obstruction 
•«Ball-valve» obstruction  
•Collapse 
•Ulceration into the bronchus 
•Infiltration 
•Oesophagus (fistula) 
•Prenic nerve ( palsy) 
•Ductis Thoracicus(chylothorax) 

 
 
 
 
Bronchopneumonic 
spread  consolidation  
Bronchopneumonic 
consolidation  

Pleural disease •Effusion  
•Empyema+/- pneumothorax  

Pericardial disease 

Disseminated miliary 

Long Term consequences  Fibrosis ,calcifications , 
Bronchiectasis 



 Uncomplicated primary TB 



INTRATHORACIC CHILD TB 

 

 
Uncomplicated Primary TB 

Primary tuberculosis is the most  common form among children.  

CXR signs suggestive of active primary tuberculosis lesion 

include: 

 
  Lymphadenopathy:  

    is  the most common finding among children; 

 

 Consolidation: can involve any lung segment or lobe 

(Ghon focus),can be minimal or more pronounced and 

can mimic pneumonia;  

 

 Pleural effusion: usually associated with parenchymal 

lesions or hilar adenopathy in children. Isolated pleural 

effusion is more common in immunocompetent teenagers 

or young adults than in children or immuno-suppressed 
 
(Brant and Helms, 2007; Adam et al., 2008; Sutton, 2003). 
 
 
 
• 



 

 Only mediastinal lymph node enlargement is the 

most common appearance on chest X  ray: 

      - usually unilateral 

       - sometimes bilateral 

       - most often hilar lymph nodes enlargement 

       - sometimes latero-tracheal lymph nodes enlargement,     

         but rarely isolated (hilar lymph node associated) 

       - infiltration into the surrounding lung tissue is common 

Uncomplicated primary disease  
    is  the most common form of TB in children 
The complete primary complex is rarely visible 
(peripheric nodule+ lymph gland enlargement) 

Lymphadenopathy  

UNCOMPLICATED PRIMARY TB  

 



Diagnosis of TB in children  
=  

 identify  lymphadenopathy 



The most frequent localisations of TB adenopathies. 

Subcarinal, hilar ( left and/or right), right paratracheal 

lateral view is very useful for diagnosis 



Ref “ A proposed radiological classification of childhood intrathoracic Tuberculosis “ 
      BJ Marais, R. Gie,H.S Schaaf and al. Pediatr Radiol (2004) 34: 886–894 

Ghon Focus in the Left Lower Lobe 

UNCOMPLICATED PRIMARY TB : GHON FOCUS    

 



Uncomplicated right hilar lymph node enlargement. 

Primary Focus not visible  

Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY   

 



What do you see on this X-ray ? 

 

 

• Right Hilar  

    Lymph node enlargement  

• Infiltration into the surrounding tissue  

What is your diagnosis ? 

  

TB Lymphadenopathy  

Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 



Para- tracheal lymph node enlargement. 

Usually accompanied by hilar node 

 enlargement, not in this case. 

Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY   

 



Milon and coll. EMC 1997 4-281-A10 

Lateral view is useful to analyse 

 the involvement of the hilar lymph node 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY   

 



normal CXR 

Lateral view is useful to analyse 

 the involvement of the hilar lymph node 

In subcarena and intertracheobronchial areas  

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY   

 



Normal lateral view 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY   

 

http://www.em-consulte.com/showarticlefile/1818/08-10591-02


What do you see on these X-rays ? 

 

 

• Right Hilar  

    Lymph node enlargement  

• Infiltration into the surrounding tissue  

What is your diagnosis ? 

  
TB Lymphadenopathy  

Lateral view is useful to analyse 

 the involvement of the hilar lymph node 

From Pr Savas Andronikou     Bristol University and Bristol Royal Hospital for children)  



UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY   

 

From Pr Savas Andronikou     Bristol University and Bristol Royal Hospital for children)  



     About TB Lymphadenopathy   

 
• =The most frequent radiological image  

• Can be the only finding for TB Diagnosis 

• Often asymptomatic, smear- 

• Usually unilateral, sometimes bilateral  

• hilar  >> latero-tracheal lymph nodes enlargement 

• It can calcify with time  

• It can necrotize  

• Its enlargement leads to complications  : 

   narrowing , obstruction and ulceration. 

• Lateral view is of major importance  

 

 



The most frequent 

 mediastinal  mass 

 is ADENOPATHY 

The most frequent etiology of adenopathy 
in countries with high incidence of TB 

 is TB 



 ADENOPATHIES +++ 

•TUBERCULOSIS >> 
 

 Lymphoma, leukemia 

 Bronchogenic cysts 

 

 

Middle  

Mediastinal 

masses 

 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



Teenager,  Hodgkin‟s disease. 

  
normal view 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



• Ref:  radiopaedia.org case contribution by Pr Frank Gaillard  

    6 year old boy,what do you see on this X-ray ? 

 

 

 

 

 

 

 

 

 

 

 

 

 
   .Widened mediastinum, mediastinal mass            

   .Where is it located?  

     Anterior mass 

   .Why ? 

     Erases the borders of the heart  

What is your diagnosis ? 

lateral view ? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

Lymphoma 

Retrosternal clear space is filled   



CT scann  

Hypovascular anterior mediastinal mass                                    

T cell Lymphoma  

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



 16 year old girl with cough and fever  

   

what do you see on this X-ray ? 

     perihilar widening with 

    convexe bilateral opacities  

   .Where is it located?  

    Anterior mass 

   .Why ? 

    erases the heart borders  

    

• Ref : Pediatric Imaging : the Essentials Ramesh S. Lyer and Teresa Chapman - Wolters Kluwer edition 2015   

What are most the likely diagnoses ? 

A. Neuroblastoma 

B. Hodgkin Lymphoma 

C. Acute Lymphoblastic Leukemia 

D. Thymic Hyperplasia 

A. B. LYMPHOMA / LEUKEMIA 



Hodgkin Lymphoma  

In a 12-year-old girl  

CXR: widened superior mediastinum with lobular margins  

Bilateral nodules due to lymphoma spread ,  usually more common with NHL 

• Ref;Teresa Chapman , Mediastinal and Chest wall Masses , Radiologykey.com 



• Ref : Pediatric Imaging : the Essentials Ramesh S. Lyer and Teresa Chapman - Wolters Kluwer edition 2015   

A. B. LYMPHOMA / LEUKEMIA 

     About Lymphoma  

 
• Usually around 7-11 years old 

• anterior and superior mass: solid 

• « chimney-shaped »  widening of 

mediastinum , lobulated or straight 

contours  

• associated with adenopathies and 

commonly pleural effusion  

• can be revealed by intense 

compressive tracheal signs 

(tracheal displacement and narrowing ) 

• Interstitial pulmonary abnormalities 

• Possible cervical and abdominal 

localizations  

 

• In case of  left paratracheal 

adenopathy exclude lymphoma  

     before diagnosing TB  

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



What is your diagnosis ? 

  

Bronchogenic cyst  

• Ref:  radiopaedia.org case contribution by Dr Ian Bickle  

7 year old boy , what do you see on this X-ray ? 

 

• mediastinal mass  

• Where is it located? 

• Posterior to the heart  

• Why ? 

• Right heart border not erased  

• Anything else? 
 



     About Bronchogenic cyst 
• Abnormal ectopic bronchial budding 

during lung development  

• Frequently discovered incidentally   

• Half are diagnosed in the 1st year of life 

• Half the cases are asymptomatic  

  

Radiologic findings : 
• Homogenous Oval or round lesion 

containing serous or mucous material 

and cartilage rests   

• Often found in either pulmonary or 

mediastinal subcarinal location  

• More frequent in lower lobes 

• More common on the RIGHT    

Bronchogenic cysts 

10%  of mediastinal tumours 

embryology 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



Asymmetric hypertrophy of the  

right lobe of the thymus 

 soft tissue density mass  

« sail sign » triangular appearance 

Hypertrophy of the right lobe 

Angular corner flattened 

 at the right minor fissure 

 
Chateil j-f. and coll. EMC. 2005 

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



« Wave »or «ripple» sign. 

Undulating appearance 

of the left margins of the thymus 

 from the overlying anterior parts of  

ribs and cartilages  

Chateil j-f. and coll. EMC. 2005 

«notch» sign :cardiothymic incisure  

Small indentation between the 

 inferior border of the left lobe 

 of the thymus and the heart  

UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 



UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 

     About Thymus = a diagnosis of exclusion  

 

• Soft tissue density mass in the anterior mediastinum 

• Can change in size if inspiration or expiration  

• Does not compress or cause displacement 

• Vessels can be seen through it  
 

 

 



UNCOMPLICATED PRIMARY TB : LYMPHADENOPATHY – DIFFERENTIAL DIAGNOSIS   

 

«notch» sign   



INTRATHORACIC CHILD TB 

 

 
Uncomplicated Primary TB 

Primary tuberculosis is the most  common form among children.  

CXR signs suggestive of active primary tuberculosis lesion 

include: 

 
  Lymphadenopathy:  

    is  the most common finding among children; 

 

 Consolidation: can involve any lung segment or lobe 

(Ghon focus),can be minimal or more pronounced and 

can mimic pneumonia;  

 
 

 

 

 
(Brant and Helms, 2007; Adam et al., 2008; Sutton, 2003). 
 
 
 
• 



   Middle lobe pneumonia associated with adenopathies = TB 

From Pr Savas Andronikou     Bristol University and Bristol Royal Hospital for children)  



Same middle lobe pneumonia  

but without adenopathy: non conclusive ; 

 One must begin amoxicillin before considering  TB treatment 

From  Pr  Savas  Andronikou     Bristol University and Bristol Royal Hospital for children)  



RUL Air space opacification in a 20 month old 

 

Alberto L. García-Basteiro et al Radiological Findings in Young Children Investigated for Tuberculosis in Mozambique 

PLOS ONE | DOI:10.1371/journal.pone.0127323 May 28, 2015 

 

 



Complicated primary pulmonary 
disease 

(Lympho-Bronchial disease) 



COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 

 Bronchial involvement: Obstruction ++ 
•narrowing of the central airway 

•collapse/consolidation 

•Hyperinflation of a lung segment due to compression or 

a ball-valve phenomenon by an enlarged lymph node 

•endobronchial spread due to bronchial perforation that 

may mimic bronchopneumonia. 

 

 Lymph node involvement : Infiltration 
•Oesophagus (fistula) 
•Phrenic nerve ( palsy) 
•Ductis Thoracicus (chylothorax) 
Are relatively rare manifestations  

Complications: 



Partial obstruction 

 

«  check valve » 

 

Hyper inflated  

Lobe or lung 

(not frequent) 

Complete obstruction 

 

 

Atelectasis  

of a lobe  

or a segment 

Ulceration of the gland 

 in the airway 

 

Aspiration of infected  

material in the lobe 
 

Expansile TB 

 pneumonia 

Involvement of the lymph gland 

The airway lumen decreases 

Obstruction              

of the bronchi 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



Complicated primary disease is the 

result of lymph nodes narrowing, 

obstructing, or ulcerating into 

airways 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



Airway compression and displacement of the left main bronchus  

with some consolidation in 

the left inferior lobe in a 17 month old HIV negative 
Alberto L. García-Basteiro et al Radiological Findings in Young Children Investigated for Tuberculosis in Mozambique 

PLOS ONE | DOI:10.1371/journal.pone.0127323 May 28, 2015 

 

 



Large airway obstruction 

Enlargement of mediastinal lymph nodes >>> large Bronchial obstruction: 

Compression of both left and right main Bronchi  

Clinical signs of asthma but no response to bronchodilator 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 



   Wheeze 

•  Asymmetrical and persistent wheeze can be 

caused by airway compression due to enlarged 

tuberculous hilar lymph nodes 

• Suspect TB when wheeze is asymmetrical, 

persistent, not responsive to bronchodilator therapy 

and associated with other typical features of TB 



Check valve effect : 

Left Hyperlucent area with volume increase indicating hyperinflation   

 the main left bronchus is partially obstructed 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



What do you see on this X-ray ? 
 

 

There seems to be  

an asymmetry in lucency 

Hyperlucency of  the right 

hemithorax  

 

 What do you ask for ? 

 Infant ,cough and dyspnea with quick onset. 
 

INSPIRATION  

Courtesy of Dr Chantal Durand Head of  Radiopediatric Department CHU Grenoble -France 



What do you see on this X-ray ? 
 

 

expiration 

The air is trapped in expiration in the righ  lung                                                  

with mediastinal shift towards the normal controlateral side  : 

Foreign body in the main right  bronchus 

 Infant ,cough and dyspnea with quick onset. 
 

INSPIRATION  

Courtesy of Dr Chantal Durand Head of  Radiopediatric Department CHU Grenoble -France 

What is your diagnosis ? 

  

If you suspect a foreign body aspiration  

Always ask for an expiration view  



3-year-old child,cough and dyspnea with quick onset. 

Decreased respiratory sounds on the right side 

inspiration expiration 

The air is trapped in expiration in the right lung: 

Foreign body in the main right bronchus 

COMPLICATED PRIMARY PULMONARY TB : DIFFERENTIAL DIAGNOSIS 

 

 



The air is trapped in expiration in the right lung: 

Foreign body in the main right bronchus 

COMPLICATED PRIMARY PULMONARY TB : DIFFERENTIAL DIAGNOSIS 

 

 



What is your diagnosis ? 

  

What do you see on this X-ray ? 
 

 

expiration 

The air is trapped in expiration in the left  lung                                                  

with mediastinal shift towards the normal controlateral side  : 

Foreign body in the main left  bronchus 

 2-year-old child,cough and dyspnea with quick onset. 
 

INSPIRATION  

• Courtesy Dr Stéphanie Franchi Abella Radiopediatric Department Kremlin Bicêtre Hospital – Paris Sud   



The air is trapped in expiration in the left lung 

Foreign body in the left main bronchus 

COMPLICATED PRIMARY PULMONARY TB : DIFFERENTIAL DIAGNOSIS 

 

 



Left inferior bronchus is completely obstructed with volume loss :  

left lower lobe atelectasis  

with the double shadow seen through the cardiac shadow. 

 Notice the right hilar adenopathy with infiltrate in surrounding lung tissue  

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



Expansile pneumonia of the left upper lobe  

with compression of the left main bronchus 

and displacement of the mediastinum on the right 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



Expansile pneumonia of the left upper lobe with compression of 

the left main bronchus and trachea  Displacement of the mediastinum 

on the right. Small cavity is seen in the pneumonia 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



Expansile pneumonia with extensive necrosis 

and large cavities in the middle and right lower lobes 

Caseating pneumonia causes parenchymal destruction  

with cavitation and excessive fibrosis on resolution 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



Expansile TB pneumonia 

 Densely consolidated lobe or lung without air bronchogram 

(different from TB pneumonia in adult case) 

 The fissura is displaced and the size of the lobe increases 

(different from TB pneumonia in adult case) 

 Lymph nodes are hidden by the opacified lobe 

 If delay in treatment, cavities are possible 

 The lesions recover to a large degree under treatment but 

sequelae are possible:     - small fibrotic lobe                                              

      - bronchiectasis  



TB cavity in the right lung, with bilateral bronchogen spread 

Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

COMPLICATED PRIMARY PULMONARY TB : LYMPHOBRONCHIAL DISEASE  

 

 



•Due to the enlargement of the alveolar lesion 

«primary focus», leading to central necrosis 

liquefaction and cavitation 

 

•  They are uncommon in young children 

•  where they can be caused by  

       -progressive  primary infection 

       -or bronchial obstruction with perforation  

 

• They are not «reinfection » or post primary TBs  

 like in older children  

About Cavities in young children’s TB 



 Pleural TB 



 Frequency increases in adolescence 
 

 Pleural  effusion occurs when primary focus ruptures into the 
pleural cavity hypersensitive  immune response to the bacilli 

 

• associated with parenchymal lesions or hilar adenopathy 
usually in young children. 
• isolated unilateral pleural effusion is more common in children 

      >10 years old ,  immunocompetent teenagers or young adults 
 

 In younger children the pleural disease is the consequence of 
miliary TB (haematogenous dissemination) or of extension of an 
expansile pneumonia 
 

 Clinically: insiduous onset , fever and shortness of breath 
 

 Pleural fluid: lymphocytic predominance and exudative (protein 
fluid /serum ratio> 0.5)  

INTRATHORACIC CHILD TB : PLEURAL TB  

 
  Pleural TB 



Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

Uncomplicated right pleural TB 

INTRATHORACIC CHILD TB : PLEURAL TB  

 

 



Small left pleural effusion with complicated underlying TB: 

Retraction , fibrosis. 

 Probable important sequelae with pleural thickness 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

INTRATHORACIC CHILD TB : PLEURAL TB  

 

 



Pericardial TB 



Pericardial effusion: less than 1% of the children with TB 

Large water bottle shaped heart  

signs of congestive heart failure ( pulmonary edema) 

Cardiac ultrasound confirms the diagnosis  

TB Pericardial effusion 

 Pericardial effusion often 
results from erosion of 
subcarinal lymph nodes 
into the pericardium 



 Miliary TB 



 Miliary TB 
 Hematogenous dissemination : complication of another 

pre-existing disease entity, or it may occur in isolation 

 Development of granulomas in all the involved organs 

(lungs,liver, spleen, bones,meninx…)  

 may vary in size depending on the degree of local 

progression  from typical even-sized miliary lesions 

(millet seeds <3 mm) to atypical poorly defined patches.  

 The lesions are bilateral and evenly distributed into the 

periphery of the lung 
 

 Severe dyspnea and worsening condition, often 

accompanied by TB meningitidis 
 

 Difficult to distinguish from lymphocytic interstitial 

pneumonia in HIV infected children 

INTRATHORACIC CHILD TB : MILIARY TB  

 

 



Robert Gie. Diagnostic atlas of intra-thoracic  Tuberculosis in children. UIATLD 2003 

classical bilateral diffuse micronodular 

pattern consistent with miliary TB.  

all nodules are equal in size 

equally ditributed in both lungs  

• Acute ( infants >) 

• Chronic  

( school age chidren>) 

INTRATHORACIC CHILD TB : MILIARY TB  

 

 



miliary Ground glass attenuation 

Easy to recognize on 

scanner, it is more 

difficult on CXR 

 



 The primary diagnosis of Miliary is TB 

 

 Diagnosis 

    Requires an excellent quality CXR and very attentive analysis by 
the physician on a CXR reading box  

    Pictures often barely visible, in contrast with the importance of 
general signs (asthenia, dyspnea, fever, weight loss) in case of TB 

   

 AFB in sputum is usually negative 

 

 

INTRATHORACIC CHILD TB : MILIARY TB  

 

 



 Main differential diagnoses : 

• fungal infection, particularly in cases of AIDS 

   (histoplasmosis, cryptococcosis, .) 

• Bacterial infection  ( chlamydia, pertussis) 

• Viral infection ( measles ,influenzae ) 

• Pulmonary metastasis 

• Hemosiderosis 

•auto-immune affection, haemotologic malignancies, 

 

INTRATHORACIC CHILD TB : MILIARY TB  

 

 



- First diagnostic suspected is TB 

- If no clinical response after 3 weeks of treatment, in 

PLHIV, consider adding anti-fungal treatment 

- BUT DO NOT INTERRUPT  TB TREATMENT! 

- Among PLHIV, If severe clinical picture with X-ray 

ground glass attenuation picture and hypoxemia , 
consider PJP and start treatment 

In countries with high incidence of TB and HIV, 

 If X-ray shows miliary pattern 

INTRATHORACIC CHILD TB : MILIARY TB  

 

 



INTRATHORACIC CHILD TB : MILIARY TB  

 

 



 Post primary TB 



• Post-primary tuberculosis ( Adult Type ), also known as 

secondary tuberculosis, is re-infection or reactivation of old 

TB lesions and seldom seen before adolescence . 

  

• Presents with adult-like  radiological findings such as:  

      - preferred sites: upper lobes or apices of lower lobes (95%).  

      - Non-homogenous infiltrations/consolidations                                           

       “ smudge or cotton wool lesions “ 

      - Cavitation is common typically in the upper lobes ; 

         the cavity can be small or large, multiple or single, and can  

         be located inside the consolidation  

 

• Most cases are smear + 

INTRATHORACIC CHILD TB : POST PRIMARY TB  

 

 



adult-type disease with alveolar consolidation and 

multiple cavities in the left upper lobe,and unilateral 

bronchopneumonic consolidation 

Ref “ A proposed radiological classification of childhood intrathoracic Tuberculosis “ 
      BJ Marais, R. Gie,H.S Schaaf and al. Pediatr Radiol (2004) 34: 886–894 



 These images can follow in time : 
  nodule  macronodule  excavated nodule  cavern 

•  They are uncommon in young children  

• More frequent in older children >10 years old with  «adult 

like » post primary TB, involve the upper lobes 

• Due to the enlargement of the alveolar lesion                      

«primary focus», leading to central necrosis and cavitation 

• The walls of the cavities are rich with bacilli and represent 

a risk of relapse and MRDstrain development  

• They are smear + TBs with a high risk of contamination  

About Cavities in child TB 



Thin wall,round aspect 

Thick wall 
Excavated pneumonia  

Different aspects  

of TB cavities 



     Large TB cavities in an adolescent 

With fever , 2 month-cough , night sweats  AFB+ 
• Courtesy of Dr Elisabeth Marc CLAT 94 France 



Pulmonary 
abscess 

 

Differential diagnosis 

Smooth inner wall 
Air-fluid level 

     main etiologies  

 
• Lung abscess                        

( bacterial infection ) 

• cavitating pneumonia  

• Pneumatocele                            

( post  staphylococcal or 

streptococcal pneumonia ) 

• Bronchogenic cyst  

• Congenital cysts  

• Echinocococcus 

• Fungal infection                             

( aspergilloma ) 

• Cystic bronchiectasis 

Usually TB cavities  

have thick walls   

while bullae or pneumatoceles 

have thin walls  



                         PARENCHYMAL ABSCESS  

-Parenchymal mass forming an acute angle with the chest wall 

-Irregular wall thickening 

-Air fluid level , similar length between frontal and lateral view   
 www;cchs.net/pediatricradiology/imagegallery 

14 year old girl with sickle cell disease , High fever and cough  

What do you see on these X-rays ? 
 



Cavity in the right lung, streptococcus pneumoniae necrotizing pneumonia  

COMPLICATED PRIMARY PULMONARY TB : DIFFERENTIAL DIAGNOSIS 

 

 



     Pneumatocele  thin walled air filled intraparenchymal cysts  

(post  staphylococcal or streptococcal pneumonia ) 

CAVITIES : DIFFERENTIAL DIAGNOSIS   

 

 

• Courtesy Dr Stéphanie Franchi Abella Radiopediatric Department Kremlin Bicêtre Hospital – Paris Sud   



staphylococcal infection   

CAVITIES : DIFFERENTIAL DIAGNOSIS   

 

 



staphylococcal infection  

Thin walled air filled  cavities   

CAVITIES : DIFFERENTIAL DIAGNOSIS   

 

 



•They are most often  
     -isolated  
     -or grouped in the upper lobes  
      or in the apical segment of the lower lobes. 
 

•They  are difficult to see in retro-clavicular area: 
     - so always compare right and left                                
     - and if doubt, ask for specific apex view 
 

•These lesions are often AFB –, because: 

- unexcavated 

- without communication with the bronchi                              
  and pauci bacillary 

•Although the risk of contamination is low,                                                 

       it is important to identify these patients and treat them...  

       Before they become contagious 

About Tuberculous Nodules and infiltrates 

                 in «  adult-like TB » 



 Long Term consequences 

of intrathoracic  TB 



 Most common consequence:                           

limited area of lung fibrosis ( asymptomatic) 

 Most troublesome long-term consequence : 

bronchiectasis of lower lobes (symptomatic)        

 - misdiagnosed recurrence of their TB  

      - re-treated or treated more than once for TB.  

 

Extensive TB can, in few cases, have                  

long-term  damage of the the lungs and airways 

INTRATHORACIC CHILD TB : LONG TERM CONSEQUENCES 

 

 



Bronchiectasis « Honeycomb »  appearance  

of the middle and right inferior lobe 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 

INTRATHORACIC CHILD TB : LONG TERM CONSEQUENCES 

 

 



 TB primary infection when 1 year old (1945) 

INTRATHORACIC CHILD TB : LONG TERM CONSEQUENCES 

 

 



22 years later …(1967) 60 years later…(2006) 

INTRATHORACIC CHILD TB : LONG TERM CONSEQUENCES 

 

 



Bronchiectasis post TB infection 

INTRATHORACIC CHILD TB : LONG TERM CONSEQUENCES 

 

 



Special cases  

•Congenital and neonatal TB 

•HIV/AiDS 



 Congenital and neonatal TB 



 

 Increasing with HIV. 
 

 Congenital TB : very rare form of primary disease caused 

by prenatal « in utero » transmission ( via umbilical vein 

or infection of amniotic fluid and inhalation by the fœtus) . 

   - Hematogenous dissemination  or uterin involvement   

   - The liver is first involved.                                                                  

   - Clinical symptoms at birth or within 2 – 3 weeks 
 

 Post natal TB : Infection of the neonate during birth 

process or shortly after birth: contact with mother or any 

other household  member. 

    - Clinical symptoms appear > 1 month  
 

 Congenital and Neonatal cases 



 

 

 Neonatal TB infection image is very non-specific:  

    no hilar or mediastinal enlargement visible 

( whereas 50% of older infants with TB have visible 

 lymph node enlargement with compression of the airways) 

  

 TB in the neonatal period is often rapidly progresive , 

disseminated , extensive and life threatening . 

 Neonatal cases 



                         A 2 month-old infant with  

severe bronchopneumonia and cavity on the right side 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 



 TB/HIV 



 Any child suspected or confirmed TB should be tested for HIV  

  “Routine HIV testing should be offered to all patients, including            

 children,with presumptive and diagnosed TB” ( WHO) 

 The two infections commonly occur together +/- 10% 

 One infection makes the other worse 

 The immune-suppression leads to a more rapidly progressive 

disease : the occurrence of miliary, pleural effusions, cavities 

and massive glands is more common. 

 Tuberculin skin tests are usually negative 

 Miliary and lymphocytic interstitial pneumonia (LIP)                 

are difficult to distinguish. 

HIV infected children and 
Tuberculosis 



It can be difficult to clearly define what is 

“suggestive of PTB” on clinical or radiological 

findings in HIV-infected children because of 

clinical overlap between PTB and other forms 

of HIV-related lung disease ( multimorbidity) 

 

• Recurrent pneumonia 

• LIP (lymphocytic interstitial pneumonia ) 

• Bronchiectasis 

• PJP (Pneumocystis jiroveci ) 

• Mixed infection 

• Kaposi sarcoma  



Bilateral bronchoneumonia with perihilial lymph node enlargement 

 and possible left bronchus compression 

 in a 5 month old HIV infected TB case 

Alberto L. García-Basteiro et al Radiological Findings in Young Children Investigated for Tuberculosis in Mozambique 

PLOS ONE | DOI:10.1371/journal.pone.0127323 May 28, 2015 

 

 



Right sided pleural effusion  

with no signs of primary disease 

 in a 19 month old  HIV positive patient 

Alberto L. García-Basteiro et al Radiological Findings in Young Children Investigated for Tuberculosis in Mozambique 

PLOS ONE | DOI:10.1371/journal.pone.0127323 May 28, 2015 

 

 



Bulky  lymph node involvement which can be 

 observed in HIV infected children. 

 Confusion with lymphoma is possible 

Milon and coll. EMC 1997 4-281-A10 



Bulky  lymph node involvement which can be 

 observed in HIV infected children. 

 Confusion with lymphoma is possible 



Pulmonary TB in child with HIV demonstrating IRIS 

Immune Reconstitution Inflammatory Syndrome 
Paradoxical deterioration due to immune response to MTB Ag ~ 3months     

1.BEFORE ART : 

Right paratracheal 

and hilar 

lymphadenopathy 

left tracheal shift 

Bronchus intermedius 

compression 

1.BEFORE ART : 

Hilar 

lymphadenopathy  

2. after ART initiation  : 

Increased 

lymphadenopathy 

2. after ART initiation  : 

Mediastinum widening 

Increased 

lymphadenopathy 

 and compression  

Jeffrey R.Starke ,Peter R Donald Handbook of Child and  adolescent Tuberculosis Oxford University Press 



(from Robert Gie, Diagnostic atlas of  intrathoracic tuberclosis in children)   

 Miliary TB can be difficult to differentiate in HIV-infected 

children from the diffuse reticulonodular pattern of LIP 

 LIP:  usually starts in the second year of life, associated with 

generalised symmetrical lymphadenopathy, clubbing of the 

fingers/ toes in most cases, sometimes parotid enlargement..  

    CXR: diffuse reticulonodular pattern and bilateral perihilar 

adenopathy.   No compression of airways  
 

 Miliary TB: is seldom associated with clubbing 

   very rarely with  parotid enlargement  
 

    Most children with miliary TB have a very worsening condition,          

    with central nervous involvement, while children with LIP are  

    not so ill, and sometimes asymptomatic  

 

Miliary TB or LIP ? 



Millet sized nodules of a miliary tuberculosis 

 in an 13 month old HIV infected child  
Alberto L. García-Basteiro et al Radiological Findings in Young Children Investigated for Tuberculosis in Mozambique 

PLOS ONE | DOI:10.1371/journal.pone.0127323 May 28, 2015 

 

 



LIP: nodules and micronodules of varying size  

and sometimes reticular asssociated pattern 
Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 



(from Robert Gie)  

 

 Since early introduction of ART we seldom if ever see LIP  

 Exclude LIP:  if infant/child is under ART and has immune 

reconstituted . 

 In HIV patients receiving ART the CXR does not differ from 

TB in HIV-uninfected 

 

 

     

LIP 



 Main etiologies  
 Bacterial 

• M.tuberculosis ++, chlamydia , pertussis  
 

 Viral  
• Herpes Virus HHV, CMV with common PJP co-infection  

• EBV, Adenovirus, RSV with bacterial complications ++  

• Measles, Varicella 

 

 Fungus 

•Pneumocystis jiroveci  (PJ) 
( T-cell-deficiency ++ : HIV/ Severe congenital immune depression  SCID) 

•Aspergillus spp .,histoplasma,cryptococcus 

 

 Parasites  

    Toxoplasma gondii 

 

 

Miliary or other infection 
 with interstitial pattern 

In immunocompromised child    



 Most  Common cause of severe, fatal pneumonia 

especially in infants. 

 Persistent hypoxia is common 

 Unusual after 1 year of age 

CXR: diffuse interstitial infiltration or hyperinflation 

Miliary or Pneumocystosis? 



 Pneumocystis jiroveci pneumonia in an 8-month-old boy 

Bilateral interstitial infiltrates and patchy consolidation S left side  

Ref :Fungal infections of the lung in children Paolo Toma,Alice Bertaina,Elio Castagnola, Giovanna Stefania Colafati, 

Maria Luisa D’Andrea,Andrea Finocchi, Vincenzina Lucidi,Angela Mastronuzzi2 & Claudio Granata6Pediatr Radiol (2016) 46:1856–1865 



Aspergillus infection  

Right lower lobe consolidation  

 www;cchs.net/pediatricradiology/imagegallery 



 Acute Pulmonary Histoplasmosis 

in an 8-year-old boy 

Hilar enlargement  and Bilateral interstitial infiltrates 
Ref :Gilberto Bueno Fischer , Helena ocelin,Cecilia Bittencourt Severo, Flavio die Mattos Oliviera,Melissa Orzechowski 

Xavier, Luis CarlosSevero «  Histoplasmosis in Children «   Pediatric Respiratory Reviews  10 (2009) : 172-177 



Measles pulmonary infection  

in a child with HIV and fever  

Interstitial reticulo-nodular radiating opacities  

  

 

 

 

 

 

 www;cchs.net/pediatricradiology/imagegallery 



Varicella  pulmonary infection  

Diffuse bilateral interstitial diseases  reticulo-nodular opacities 

 www;cchs.net/pediatricradiology/imagegallery 



 extrathoracic  TB 

•TB meningitis  

•SpinalTB 

• Abdominal TB  



 Limited (controled) uncomplicated  

and non  disseminated   

•Gohn Focus  

•Non-expansile 

•Non-bronchopneumonic, 

•Single -lobe alveolar disease 

•Effusion with or without 

lymphadenopathy (non compressive )  

 

Non severe 

Uncontroled disseminated disease 

or complicated thoracic disease , 

•Expansile pneumonia 

•Broncho pneumonia 

•Multilobar alveolar disease 

•Cavitation 

•Nodal large airway compression 

(lymphobronchial TB) 

•Empyema, TB pericarditis 

 

 

severe 

Classification severity degree 

Complications  Disseminated  disease  

Presence of infiltration or 

compression of nearby structure   

 

 

 

from hematogenous spread 

Miliary TB  

TB meningitis  

Renal , hepatic , splenic TB 

granulomata 



Central Nervous System TB  

 Hematogenous and less common from the skull or middle ear 

 50% of miliaries have central nervous system involvement  

 Diffuse meningitis is the  most common with cerebral nerve 

palsy , focal neurology, and decreased consciousness 

 CT/MRI abnormal basal enhancement 

 Focal lesions :with seizures CT : Tuberculoma,TB abscess 

 Hydrocephalus 

 



Axial contrast enhanced CT  

Left cerebellar Tuberculoma 

hypodense center with ring 

enhancement  

moderate surrounding edema 

The mass is compressing the 

IV th ventricule hydrocephalus 

Axial contrast enhanced CT  

Diffuse symmetical meningeal 

enhancement outlining the 

supra sellar cistern                          

with hydrocephalus 

Jeffrey R.Starke ,Peter R Donald Handbook of Child and  adolescent Tuberculosis Oxford University Press 



Spinal TB  

 TB Spondylitis  

 History of pulmonary  or abdominal TB   

 Hematogenousanterior part of vertebra disk 

   ligaments soft tissues 

 Lower thoracic and upper lumbar levels  

 Progressive destruction of vertebral bodies, 

paravetebral and epidural abscesses  

 Clinical : children may refuse to walk ( abscess 

pressure or bony sequestra on spinal cord ) 

    Kyphotic gibbus deformity  

 Radiographs identify after 50% destruction 



Jeffrey R.Starke ,Peter R Donald Handbook of Child and  adolescent Tuberculosis Oxford University Press 

Lateral view : mid thoracic 

kyphosis with vertebra destruction 

Frontal view : 

 paraspinal soft tissue mass 

In the area of xyphosis 



Unusually shaped chest  

Opacification of the right middle lobe 

and lingula  

Lateral view with kiphosis 

Anterior collapse of the vertebrae 

Robert Gie. Diagnostic atlas of intra-thoracic  

Tuberculosis in children. UIATLD 2003 



Radiograpy of lower thoracic 

spine  

Bilateral Thickening of 

paraspinal stripes  

Paraspinal mass or abscess 

( short arrows) 

Disc space is narowed with 

partial pedicule destruction 

(long arrow)  

 

Kim Connelly Smith, Susan D. John Pediatric TB radiology for Clinicians- Heartland National TB center Texas    



TB abdominal and gastro-intestinal disease 

 Less common than in adults 

 Most children have pulmonary disease 

 Best diagnosed by ultrasound,CT or MRI 

Transverse image of epigastric region 

Hypoechoic lymphnodes 

Mesenteric lymphnodes 

Jeffrey R.Starke ,Peter R Donald Handbook of Child and  adolescent Tuberculosis Oxford University Press 



Ultrasound is a sensitive method 

 for detecting small tuberculous lesions of the liver or spleen 

Hypoechoic round lesions ( granulomas or microabscesses) 

Kim Connelly Smith, Susan D. John Pediatric TB radiology for Clinicians- Heartland National TB center Texas    



 Role of other imaging tools  

•CT scan 

•MRI 

• Ultrasonography  



CXR  : 
Always irreplaceable …. 



 

 CXR is always done first    

 Disadvantages: much higher radiation dose ,much higher 

cost, need for intraveinous contrast, low accessibility  

 Advantages 

• Better depiction TB adenopathies and parenchymal  

    involvement 

• Views Complications, airway narrowing + 

    good correlation with bronchoscopy 

….and out of  bronchoscopy‟s reach  

 

• Confirms Bronchiectasis ++ that can be hard to 

identify on CXR « Ring shadows » «tramtrack sign» 

 CT 



 CT of complicated pulmonary tuberculosis 

Axial CT  

Child with fever and cough  

Large pleural effusion  



 CT of complicated pulmonary tuberculosis 

TB empyema  

 www;cchs.net/pediatricradiology/imagegallery 



 CT of complicated pulmonary tuberculosis 

Jeffrey R.Starke ,Peter R Donald Handbook of Child and  adolescent Tuberculosis Oxford University Press 

Axial CT  

In subcarinal region 

Lymphadenopathy with 

compression of left main 

bronchus  

Coronal thick-slab minimum 

intensity projection ( minIP) 

Reconsruction shows the 

localized compression of left 

main bronchus  



 CT of complicated pulmonary tuberculosis 

Axial CT confirms  

Necrotic adenopathies  

Iman, 10 years old , notion of TB in the household ,  

CXR showed mediastinal lymph nodes  



 CT of BRONCHIECTASIS post TB infection  

« Tree in a bud »   sign   



 

 High cost , takes time , low accessibility, sedation or 

anesthesia until 6 years old ,spatial resolution for lung 

parenchyma < CT scan 

  Advantages 

• No ionizing radiation  

• Provides high soft tissue contrast  

• without intravenous contrast 

 The role of MRI can be interesting in many infectious   

pulmonary diseases: 

 Tuberculosis 

 Invasive aspergillosis in immunosuppressed patients 

 Pneumopathies in children with chronic diseases 

    (Asthma, Cystic fibrosis….) 
 

 MRI 



 

 Any ultrasound machine portable or not   

 Portable  for point of care sonography are interesting , 

especially in remote settings  

 Advantages 

• Affordable , non-invasive, NO risk (no radiation dose) 

• Improved visualization of the mediastinum especially 

Thymus , subpleural parenchymal disorders,pleural 

effusion , pneumothorax 

• Can be performed at the bedside 

• Reduces  

− The number of X-rays 

− The time to diagnosis 

− Time to treatment 

− Referral to tertiary centers for advanced imaging diagnosis 
 

 ULtrasound 



 

  What can we see ? 

 Not so much for thoracic TB as for extrapulmonary TB 

• Abdominal lymph nodes 

• Hepatic or splenic hypo-echoic lesions 

• Pericardial , pleural, ascitic effusions 

    =main features of child EPTB in high-prevalence settings 

     Focused assessment with sonography FAS for HIV/TB is     

     being  evaluated in young children -high rate of EPTB  

• Mediastinal US suprasternal notch and parasternal intercostal 

spaces allow detection of large lymphnodes in the anterior and 

middle mediastinum 

• Oval hypoechoic lymphnodes  

     # echo free blood vessels    

     # Thymus homogeneous structure 

 ULtrasound 



Coronal oblique ultrasoundof the 

superior mediastinum through 

suprasternal notch  

Normal thymus seen as 

homogenous rhomboidal structure 

anterior to the vessels and airway  

Coronal oblique ultrasound of the 

superior mediastinum through 

suprasternal notch performed by a 

pediatrician ( non-radiologist )  

Oval hypo-echoic lymph node as 

separate from the elongated 

anechoic vessels  

Jeffrey R.Starke ,Peter R Donald Handbook of Child and  adolescent Tuberculosis Oxford University Press 



Child with fever and cough  

Coronal right saggital ultrasound 

Highly echogenic particulate effusion with clumps of dependent debris 

TUBERCULOUS EMPYEMA    

 www;cchs.net/pediatricradiology/imagegallery 



   CXR in Diagnosis of child TB : Key points 1 

 

 TB can occur at any age.  The highest burden of 

disease is found among children under 4 years. 

 The notion of TB in household is very important for 

diagnosis in the young children  

 Adult smear positive cases are 10 times more infective 

than smear negative cases 

 The younger the child the greater the risk of developing 

disease :40% if  <1year 30% if  <4 years 15% in school children  

 HIV infected children before ART have a higher  risk of 

contamination and developing severe TB disease and  

differential  diagnosis is sometimes difficult with other 

lung diseases, particularly LIP   

 

 



 CXR remains the first imaging tool for diagnosis of TB in 

children because they are usually sputum smear-negative 

or  cannot produce sputum. It can be highly suggestive . 

 CXR can detect mediastinal lymphnodes enlargement :    

The most common appearance on CXR in young children       

Diagnosis of TB= identify adenopathy 
 

 CXR can be useful for detecting complications: 

    complications of primary infection are a result of lymph 

    nodes narrowing, obstructing, or ulcerating into airways  
 

 CXR can reveal cavitations , pleural and pericardial effusion    

in older children that develop similar to adults TB  
 

 CXR can help make alternative and additional diagnoses : 

Thymus, lymphoma, co-infection in HIV …  

   CXR in Diagnosis of child TB : Key points 2 



 The diagnosis of TB in children relies on careful and 

thorough assessment of all the evidences derived from a 

careful history, clinical examination and relevant 

investigations  

 

 CXR remains the fundamental first line imaging in 

intrathoracic TB diagnosis and some  extrapulmonary TB‟s 

such as spondylitis 

 

 New modalities CT , MRI, US bring complementary 

information,can assess location , extent and characterize 

tissue components. They are useful especially in 

complicated or disseminated disease 

 

 

    CXR in Diagnosis of child TB : Key points 3 


