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ABSTRACT 

Non-tuberculous mycobacterium (NTM) comprises distinct group of organisms with 

lymphadenitis and pulmonary infection as the common manifestation. The diagnosis of 

pulmonary disease is based on clinical manifestations, radiologic findings and microbiologic 

culture. The classic NTM infection may be indistinguishable from pulmonary TB. Non-

classic infection has predilection to the middle lobe and lingula unlike tuberculosis which is 

commonly seen in the upper lobes. The disease may also present as hypersensitivity 

pneumonitis with ground glass like opacities, centrilobular nodules and air trapping on 

imaging. The knowledge of imaging manifestations of NTM will aid in timely diagnosis and 

treatment of the disease. 
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INTRODUCTION 

Tuberculosis remains the second most 

cause of death due to infectious disease 

after AIDS. Mycobacterium Tuberculosis 

(TB) accounts for almost 95 percent cases 

of the disease, where as non-tubercular 

mycobacterium (NTM) also known as 

atypical mycobacterium or Mycobacterium 

other than Tuberculosis (MOTT) accounts 

for the remaining 5 percent of disease 

burden(1). 

             

   NTM is a distinct group of organisms 

with more than 150 species being 

cataloged and are associated with 

pulmonary infections, lymphadenitis, skin 

and soft tissue infections (2). 

Lymphadenitis is the most common 

manifestation of NTM infection in the 

pediatric population, followed by 

pulmonary disease (3). This case report 

will try to briefly discuss about Non-

Tubercular Mycobacterial Infection and 

identify the key imaging features to 

distinguish it from mycobacterial 

tuberculosis infection.  

 

Case report 

A 13-week old female infant was admitted 

to a tertiary medical center in the 

Philippines for rapid breathing and notable 

weight loss. The birth history was 

unremarkable. 

Initial chest X-ray showed 

consolidation at the right upper and both 

lower lobes. Lateral view demonstrated 

lobulated soft tissue densities reflective of 

hilar lymphadenopathy. 

Physical examination on admission 

showed a patient in moderate respiratory 

distress. I.V antibiotic with Cefuroxime 

injection was started.   On the 3rd hospital 

day, the patient showed no appreciable 

improvement. A repeat chest x-ray was 

then done which revealed progression in 

extent and degree of the pulmonary 

disease.  

Workup for tuberculosis was 

pursued. Gastric aspirates for AFB was 

positive.  Anti-TB medications were then 

given.  

 

Chest CT was performed which 

revealed bibasal consolidating pneumonia 

and multiple hilar lymphadenopathy. 

Necrotizing pneumonia was also observed 

at the left lung base. Repeat gastric 

aspirate was taken and sent for culture 

which eventually revealed Mycobacterium 

abscessus. The anti-TB medications were 

discontinued, and the patient was shifted to 

Amikacin and Clarithromycin.    

  

              After almost two months of 

hospital confinement, patient became 

stable, afebrile, with good weight gain. 

She was discharged from the hospital with 

maintenance IV medications to be given at 

home. Repeat chest CT demonstrated 

marked improvement in the pulmonary 

parenchymal and mediastinal/hilar 

lymphadenopathy. 
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(a)     

 

(b) 

 

Figure 1: Chest AP and Lateral view on 

admission showing consolidation of the right 

upper and both lower lobes (a).  Lateral view 

(b) showed lobulated soft tissue densities 

suggestive of hilar lymphadenopathy. 

(a)     

 

(b) 

 

Figure 2: Follow up chest x-ray shows 

progression in extent and degree of 

consolidation at the bilateral upper and both 

lower lobes in AP view (a). Lateral view (b) 

again demonstrates lobulated soft tissue 

densities reflective of hilar lymphadenopathy. 
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Figure 3: Initial CT of the chest with 

intravenous contrast using mediastinal window 

show series of axial images the demonstrate 

bibasal lung consolidation, hilar 

lymphadenopathy, and areas of necrotizing 

pneumonia at the left lung base.  

 

 

Figure 4: Follow up plain axial chest CT in 

mediastinal window show resolution of the 

parenchymal consolidation, decrease in size of 

the hilar lymphadenopathy, and resolution of 

the necrotizing pneumonia on the left lung 

base.
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DISCUSSION 

NTM are ubiquitous organisms found in 

soil, water and air. There is no evidence of 

person-to person transmission; hence 

isolation of the diseased individual is not 

required. The major mode of transmission 

for NTM is presumed to be by droplet 

inhalation. The most common NTM 

isolated is Mycobacterium Avium 

complex (MAC), a slow growing 

organism. Mycobacterium abscessus is 

among the most common isolated rapidly 

growing organism and the third most 

common isolated NTM species causing 

lung disease. The other common NTM 

species are M.Kansasii, 

M.chelonaeandM.fortuitum (5). 

 Lymphadenitis as mentioned is the 

most common manifestation among the 

pediatric population, where imaging has 

no significant role and is confirmed by 

histopathologic examination. Pulmonary 

manifestation is more common in the 

elderly population. The American 

Thoracic Society (ATS) and the infectious 

Disease Society of America (IDSA) 

published a joint statement to establish 

uniform diagnostic criteria for NTM 

pulmonary disease (Table 1). NMT 

demonstrates indolent course and usually 

the clinical symptoms are mild and non-

specific such as chronic cough with 

sputum and fatigue. Fever and sweats are 

less frequent than mycobacterium 

tuberculosis (TB) infection. Weight loss, 

wasting and hemoptysis are uncommon 

and if present likely represents advanced 

disease (4). The disease is confirmed by 

culture growth of NTM from one 

bronchoalveolar lavage, two sputum 

samples or culture from respiratory tissue 

demonstrating granulomatous 

histopathology. 

 

 

Table 1:  American Thoracic Society diagnostic criteria on non tuberculous mycobacterial 

pulmonary disease 

CT of Tuberculous Mycobacterial 

Infection 

CT of Non-tuberculous Mycobacterial Infection 

Thick walled cavity (> 3 cm) Thin walled cavity (< 3cm) 

Pulmonary consolidation Small parenchymal nodules 

Patchy and reticular infiltrates Lymph node calcification 

Atelectasis  

Mediastinal and hilar lymph nodes  

Lymph node calcification  

Pleural effusion  

 

Chest x-ray is the primary imaging 

modality that describes the parenchymal 

and lymph node involvement in a patient 

affected with tuberculosis. Further 

evaluation can be performed with a chest 

CT scan to elucidate the details of the 

bronchial lumina whether luminal 

compromise or bronchiectasis is present, 

the presence of nodules, consolidation, 

atelectasis, cavity, or possibly necrotic 

changes in mediastinal and hilar lymph 

nodes.  
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Miller classified pulmonary NTM 

infection according to its clinical 

presentation and imaging manifestations as 

1) classical (cavitary), 2) non-classical 

(bronchiectatic), 3) associated with 

immunosupression, 4) achalasia like 

symptoms and 5) nodules or masses in 

asymptomatic individuals (6). 

Tuberculosis and non-tubercular 

mycobacterial disease have similar 

imaging features and may be 

indistinguishable solely on the basis of 

imaging manifestations. 

 

Classic infection is the most 

common form of NTM disease with 

imaging features similar to post primary 

pulmonary tuberculosis. The radiological 

features are cavitations, ill defined linear 

and nodular opacities predominantly at the 

upper lobes. These are better characterized 

with CT scan. Endobronchial spread of the 

NTM disease from the cavities are 

common and results in tree in bud like 

centrilobular nodules adjacent to the 

disease foci. Bronchiectatic and cicatricial 

atelectasis are also seen at the upper lobes.  

 

The lower lobe involvement is 

uncommon.CT scan demonstrates cavities 

which are usually smaller and thin walled 

than tuberculosis. The mean size of the 

cavities are less than 2.5 cm.Likewise 

pleural effusion , calcified pulmonary 

nodules and mediastinal lymph nodes ( 

Ranke’s complex ) are less common than  

in post primary pulmonary 

tuberculosis.(7,8) The disease process 

demonstrates relatively slower course than 

active pulmonary tuberculosis. The 

involvement of pleura as pleural 

thickening adjacent to the parenchymal 

disease is more pronounced in NTM 

disease as compared to tuberculosis; 

however basal pleural disease is rare 

unlike tuberculosis. Mycobacterium 

Avium Complex (MAC) is the most 

common organism responsible for this 

form of disease and commonly seen in 

elderly patients with preexisting lung 

disease like COPD.  

 

Non-classic infection or 

bronchiectatic form of NTM disease is 

seen usually in elderly women without 

history of coexisting lung disease. Chronic 

cough may be the only clinical 

manifestation in majority of the patients.  

 

Lady Windermere syndrome is 

associated with non mycobacterial 

tubercular disease where there is voluntary 

cough suppression, leading to aspiration 

and engraftment of MAC infected 

secretions. The imaging features of non 

classic form of NTM disease are usually 

symmetric and cylindrical bronchiectasis, 

more common in the lingula and middle 

lobe and bronchiolitis in the form of tree in 

bud like nodules. Atelectasis, cavitations 

and mediastinal lymphadenopathy are 

uncommon (7, 8). The more common 

involvement of middle lobe and lingula is 

may help in the diagnosis of the disease 

which is unlikely for mycobacterium 

tuberculosis (TB).   

 

Non-tubercular mycobacterial 

disease is seen with immunosuppression 

state in both HIV and non-HIV patients. 

The disease manifests in HIV patients with 

low CD4 counts (less than 100 cells/mm⁵) 

and are usually associated coexisting 

infections like pneumocystis, 

cytomegalovirus, and fungal infection (7). 

This overlapping disease makes difficult to 

identify the only imaging features NTM 

disease in this group of patients. MAC is 
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the most common NTM organism 

associated with HIV infection and usually 

presents with disseminated disease. The 

pertinent imaging feature is mediastinal 

lymphadenopathy and less likely miliary 

nodules, pleural effusion and air space 

opacities. The other organisms associated 

with HIV infections are M.Kansasii and 

M.Xenopi with imaging features similar to 

disseminated Tubercular disease (TB).Non 

HIV group of immunosuppressed patients 

includes the patients on chemotherapy, 

organ transplantation, leukemia, 

lymphoma and many others.MAC and 

M.Kansasii are again the most common 

organisms for the disease and usually 

presents with constitutional symptoms like 

fever, malaise, weight loss, cough. The 

imaging features are reticulonodular 

opacities, mediastinal and hilar 

lymphadenopathies with no significant 

features to distinguish it from 

Mycobacterium Tuberculosis (7, 8). 

 

NTM has been also reported to be 

associated with deglutition disorders like 

achalasia, stroke, Parkinsonism and others. 

M. fortuitumand M. chelonaeare the 

organisms isolated. The imaging 

manifestations are either reticulo nodular 

or air space filling opacities like aspiration 

pneumonia with no definite lobar 

predominance (8). Pulmonary NTM may 

manifest as nodules or masses in 

asymptomatic individuals.MAC are the 

most common isolated organism. The 

nodules are usually of uniform size 

clustered together. Some of these nodules 

may manifest with internal calcifications 

or hyper densities, reflective of 

granulomatous disease (7, 8). 

 

There are few reported cases of 

hypersensitivity pneumonitis secondary to 

NTM disease. These organisms were also 

isolated from house hold waters and may 

manifests as hot tub lung disease. Imaging 

manifestations are ill-defined, ground-

glass centrilobular nodules, diffuse 

ground-glass opacities, consolidations and 

air trapping on expiratory examination (7).  

 

CONCLUSION 

Pulmonary NTM disease is clinically and 

radiographically indistinguishable from 

pulmonary tuberculosis and therefore 

might not be considered in children 

assessed for pulmonary tuberculosis. 
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