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Abstract: Community acquired pneumonia is the most common cause for lung parenchymal infiltrates in chest radiograph in 

scenarios with acute febrile respiratory illness. Tuberculosis in India accounts for the highest number of cases and deaths in the world. 

In spite of an efficient National tuberculosis control program for five decades, Tuberculosis is still the number one cause of death due 

to infectious agents in India and one third of total global deaths occurs in India due to this disease. Tuberculosis may present with 

consolidation, cavitation, coin lesion, parenchymal infiltrates and hilar mass like lesions. Acute febrile respiratory illness without 

typical constitutional symptoms is not frequently described in pulmonary tuberculosis. In this case report, a 69-year male, presented 

with acute febrile respiratory illness of short duration. He was having high grade fever, cough, shortness of breath & haemoptysis of 

less than two weeks duration. His symptoms were progressive and empirically treated as lower respiratory tract infection or 

community acquired pneumonia with oral and intravenous antibiotics by general physicians and family physicians. Family physician 

referred to our center for worsened general health with increased shortness of breath with episodes of minimal haemoptysis. Chest x-

ray documented right lower lobe consolidation which has progressed to central cavitations and thick pericavitary rim of consolidation 

mimicking lung abscess. Clinically he was having crepitations in the right inframammary and infrascapular area with egophony heard. 

HRCT thorax showed consolidation with cavitation in the superior segment of the right lower lobe and adjacent small cavity in the 

posterior segment presenting as a ‗Sister cavity‘ accompanying a large parent cavity. He was unable to produce sputum and we have 

processed induced sputum examination which has documented acid-fast bacilli in smear and MTB genome with rifampicin sensitivity 

in cartridge based nucleic acid amplification test. Initially, microbiologists refused for smear preparation due to salivary nature and 

poor-quality sputum. We have insisted for microbiology workup due to high chances of yield due to cavitary lung disease and noted 

positive yield. Treatment initiated with anti-tuberculosis (ATT). We have recorded near complete radiological resolution, 

bacteriological cure after eight months of ATT with good compliance. Acute febrile respiratory illness and absence of typical 

constitutional symptoms is not uncommon. Although cavitating consolidation is commonly described in community acquired 

pneumonia, presence of ‗sister cavity‘ is a radiological clue to think and proceed to workup towards active pulmonary tuberculosis. 

Induced sputum has a very significant impact on diagnostic yield. Pulmonary tuberculosis should be suspected early in cases with 

cavitating consolidations to have a successful treatment outcome. 

Keywords: Pulmonary Tuberculosis, Induced sputum, Sister cavity, Pulmonary Cavity, acute febrile respiratory illness, AFB, 

Gene Xpert MTB/Rif. 

 

INTRODUCTION 
Tuberculosis (TB) continues to be a major threat to global health. Cavitation is a dangerous consequence of 

pulmonary TB associated with poor outcomes, treatment relapse, higher transmission rates, and development of drug 

resistance. However, in the antibiotic era, cavities are often identified as the extreme outcome of treatment failure and are 
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one of the least-studied aspects of TB [1]. Pulmonary tuberculosis can have diverse presentations ranging from 

cavitation, consolidation, tumorous lesions, coin lesions, lower lung filed tuberculosis and endobronchial and miliary 

nodules [2-12]. Similarly, non-tuberculous pathologies can present with abnormalities such as consolidations, nodules, 

cavitations mimicking tuberculosis [2-14]. Bronchoscopy is a very crucial interventional pulmonology technique in 

evaluating these cases [2-14]. High risk factors for tuberculosis would be advanced age, malnutrition, pregnancy, steroids 

exposure, diabetes mellitus and immunosuppression [9-14]. Tuberculosis in advanced stage may cause cardiac 

dysfunction and systemic effects which will have poor outcome if timely treatment not received [15-17]. Final outcome 

in delayed treatment initiation may lead to destroyed lung as post tuberculosis sequel and proportionate number of cases 

may have lung function abnormalities irrespective of radiological outcome [18-20]. Tuberculosis may be misdiagnosed 

due to confusing or overlapping clinical and radiological features in high burden setting like India [21-25]. In present 

case report we have reported advanced pulmonary tuberculosis with delayed diagnosis due to lack of awareness in 

patient, accompanying relatives and care takers and family physicians to symptoms, available diagnostic modalities and 

universally acceptable and freely available treatment options for tuberculosis as per NTEP program in India.  

 

CASE SUMMARY: 
69-year-old male, farmer by occupation, tobacco addict, normotensive and non-diabetic with history of acute 

febrile respiratory illness of two weeks duration referred by family physician for further treatment.  

 

Further clinical details-  

1. Fever for two weeks high grade with chills and rigors associated with headache and bodyache, continuous, 

responding to antipyretics  

2. Cough for one week, dry, intermittent, no diurnal or postural variation, with minimal hemoptysis.  

3. Shortness of breath for five days before hospitalization.  

4. Hemoptysis intermittent with minimal chocolate brown sputum for 3 days before hospitalization 
 

No history of any chronic constitutional symptoms and no history of weight loss or anorexia in recent past. He 

was treated with oral antibiotics for 10 days by family physician and day care admission with intravenous antibiotics for 

3 days before referral to our center. He has taken chest x-ray on day seven and day fourteen of symptoms. First chest x-

ray taken after oral medicines and symptoms of one week. He was offered oral antibiotics and cough suppressant for a 

tend days. His symptoms were partially responding to oral antibiotics with persistent fever. Then treating physician 

decided to start intravenous antibiotics consisting beta-lactum and macrolides for three days. His symptoms worsened 

over three days and developed new symptoms as hemoptysis. We have reassessed his chest x-ray and documented 

progressive lung parenchymal abnormality with clinical worsening.  
 

Chest x-ray documented- (Image 1 & 2) 

1. Right lung parenchymal homogenous opacity in middle and lower zone with normal left lung parenchyma and 

hilum both sides (Image 1). 

2. Radiological worsening documented as central lucency resulting into cavitation in consolidation of right middle 

and lower zone (Image 2). 

3. Consolidation with cavitation also called cavitating consolidation in right middle and lower zone with normal 

lung parenchyma in right upper lobe and left lung (Image 2). 

4. Hilar opacity in right side of thorax (Image 1 & 2). 

5. Normal cardiac silhouette and central mediastinum (Image 1 & 2). 
 

Cavitating consolidation is defined as are of central lucency in consolidated lung parenchyma with or without 

fluid level i.e., cavitation surrounded by homogenous opacification with or without air bronchogram.  
 

 
Image 1: Chest x-ray PA showing consolidation in right middle and lower zone 
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Image 2: Chest x-ray PA showing cavitating consolidation in right middle and lower zone 

 

Clinical examination documented as- 

Thin built, febrile, no pallor or cyanosis or clubbing.  

Heart rate-118/min Respiratory rate: 24/bpm, BP-90/60 mmhg  

PsO2: 90% resting & 88% on routine walk @ room air 

Respiratory system examination revealed- coarse crepitation with decreased breath sounds in right intrascapular and 

lower axillar & inframammary area. Decreased vocal resonance on auscultation in right inframammary, intrascapular 

and lower axillary area.  

Cardiovascular, gastrointestinal & nervous system examination were normal. 

 

Laboratory Examination during hospitalization documented as-  

Hemoglobin-11.0 gm% total white blood cells- 19000/mm3 Polymorphs-90%, Platelet count-270000/uL 

CRP- 145 mg/L (0-6 mg/L), random blood sugar level-134 mg% HbA1C-5.60 %  

LDH-790 IU/L (70-470 IU/L) 

Serum electrolytes: Sodium-131 meq/L (135-145 meq/L) Potassium-3.7 meq/L (3.5-5.5 meq/L) Ionic calcium-1.39 

meq/L (1.09-1.36 meq/L) 

D-dimer-780 ng/ml (<500 ng/ml) 

IL-6-26.98 pg/ml (0.00-7.00 pg/ml) 

Serum creatinine-1.1 mg/dL (0.7-1.4 mg/dL) 

Liver function tests- normal  

Thyroid functions-normal  

ECG was showing sinus tachycardia.  

Pro-BNP- 96 pg/ml (<125 pg/ml) 

CPK-MB- 10.33 IU/L (0-25 IU/L) 

Trop-I- (cardiac troponin)-.12 ng/L (0-19 ng/L) 

COVID-19 RT PCR test and results documented Negative for SARS-CoV-2 

Viral markers such as HIV-II and HIV-II antibody negative and Australia antigen negative  

We have done HRCT thorax with contrast for cavitating consolidation in right lower lobe.  

 

HRCT Thorax documented as- (Image 3 & 4)  

1. Thick-walled cavity of size 3cmx4cm in superior segment of right lower lobe. Wall is thick, margins are 

smooth, contains minimal air fluid level. Pericavitary consolidation and satellite nodules are also seen randomly 

distributed in right lower lobe basal segment (Image 2). 

2. ‗Sister cavity‘ is also seen in posterior segment of right upper lobe. Sister cavity is defined as small sized lung 

cavity developed on same side of thoracic cavity containing large pulmonary cavity with radiological signs of 

active pulmonary tuberculosis. Sister cavities are very frequently observed in pulmonary tuberculosis which is 

marker of advanced pulmonary tuberculosis (Image 3 & 4). 

3. Thick pleural based cavity in right lower lobe. Left lung parenchyma, mediastinal structures such as pulmonary 

vessels and lymph nodes are normal (Image 4). 
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Image 3: HRCT thorax showing large thick-walled cavity in superior segment of lower lobe with accompanying 

‘sister cavity’ in posterior segment of upper lobe 

 

 
Image 4: HRCT thorax showing thick-walled cavity with air fluid level in superior segment of right lower lobe 

 

Sputum examination after induction documented acid fast bacilli and TB Gene Xpert MTB/RIF were 

documented MTB genome and rpo-b mutation negative.  

 

Microbiologist initially told that sputum sample quality is inadequate due to salivary nature of induced sputum. 

Usually induced sputum contains more frothy and watery contents as compared to classically described mucoid or 

mucopurulent sputum. We have informed microbiologist regarding induced sputum and possibility of good diagnostic 

yield due to cavitary lung disease which contains high bacterial load. Induced sputum although looks salivary contains 

enough bacterial load to document AFB in smear and MTB genome in Gene Xpert MTB/RIF analysis. 

 

 
Image 5: Chest x-ray PA showing near complete resolution with parenchymal infiltrates 
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Image 6: HRCT Thorax showing minimal right lower lobe infiltrates without any lung parenchymal abnormality 

 

 
Image 7: HRCT Thorax showing minimal right lower lobe infiltrates and parenchymal bands without any lung 

parenchymal abnormality 

 

We have started anti-tuberculosis treatment (ATT) as per the NTEP (National tuberculosis elimination program) 

protocol according to weight band containing four drugs isoniazid (H), rifampicin (R), ethambutol (E), and pyrazinamide 

(Z). She was discharged to home with advice for strict anti‑TB treatment as four drugs in the first 2 months (HRZE) and 

three drugs in the next 6 months (HRE) as per the NTEP national guidelines for TB treatment. Microbiological 

examination documented negative MTB genome in sputum at 2 months of treatment. Radiological resolution of lung 

cavity has documented after five months of ATT treatment. We have documented weight gain and general health 

improvement with best compliance to anti‑TB treatment and observed the importance of counselling. He was regularly 

monthly followed for 8 months; clinical and radiological assessment was done in every visit. We have documented 

clinical, microbiological and radiological ‗cure‘ after eight months of treatment (Image 5-7).  

 

DISCUSSION 
Cavitation is a seminal event and a key pathological feature of human TB. It has negative implications not only 

for the patient - associated with poor treatment outcomes, including delayed sputum culture conversion, relapse after 

treatment, and development of drug resistance, but is also a public health threat, since cavitation greatly increases the risk 

of person-to-person transmission [1]. In humans, cavitary lesions show a strong preference for the apices of the lung. 

Based on this distribution, it has long been presumed that cavities form preferentially at sites of high ventilation: 

perfusion ratios, which favor bacterial growth. However, in addition to receiving the highest relative ventilation, the 

apices of the human lung are also the site of highest mechanical stress. Transpulmonary pressure (TPP), the tension force 

applied to the lung by negative pressure within the pleural space, follows a vertical gradient owing to the interactions of 
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gravity and thoracic wall shape. In humans, the area of greatest TPP therefore corresponds to the apices of the lung [26, 

27]. 

 

Proposed mechanism of cavity genesis and progression [28] 

In the context of tuberculosis, these smooth-type cavities suggest a novel mechanism for cavity formation. The 

necrotic granuloma is fundamentally a sphere with a rigid fibrotic exterior and a soft caseous interior. Inspiration 

produces a rapid decrease in pleural pressure, translating to the application of external tension and development of 

negative pressure within the sphere. Fibrous tissue is inelastic, and therefore prone to failure under repetitive mechanical 

stress. A tear occurring in the fibrotic wall that extended to the necrotic center would allow air to be sucked into the soft 

interior on inspiration, with rapid subsequent enlargement of the lesion. Upon expiration, the tension force would be 

released, resulting in positive pressure within the lesion and temporary closure of the tear. This is similar to the one-way 

valve theory postulated by Coryllos and Ornstein, [29] Coryllos, [30] and Eloesser, [31] and explains the finding that 

cavities frequently contain pressurized interiors. Cavities with smooth morphology are younger on average, confirming 

that this most likely represents an early stage of cavitation. An extreme example of air-trapping also may explain the 

presence of similarly young fibrous-type cavities, with their large central space and thin walls reminiscent of balloons. 

Experiments by Coryllos [29] in 1938 corroborate this mechanism by the introduction of a small-diameter thoracoscope 

into human cavities and injection of small amounts of dye or saline. When suction was applied to the cavity interior, 

Coryllos observed a ―bubbling of air‖ [29] inward through the bronchial outlet, with simultaneous drainage of the 

instilled fluid. However, when positive pressure was applied, no movement of air or saline occurred, indicating that the 

outlet had been obstructed temporarily [29]. 

 

A cavity begins when mechanical action disrupts the necrotic granuloma by causing a tear in the fibrotic wall. 

With inspiration, external tension in the surrounding lung tissue pulls air into the necrotic center, causing a smooth 

cavity. If at any point the outlet is severely obstructed creating a ball-valve effect, extreme air trapping occurs and causes 

the cavity to assume a thin-walled fibrous balloon-like morphology. If the outlet is open or only partially obstructed, air 

accumulates less rapidly, resulting in smaller cavities that may progress or wax and wane. The mechanical actions of 

respiration continue to act on these lesions, causing eventual disruption and loosening of the retained caseum. This newly 

freed material is coughed up in the sputum to continue the transmission cycle, leaving behind a mixed or rough cavity 

with a wall of progressively crumbling caseum. Finally, any of these lesions may spontaneously close and resolve, 

leaving a residual scar. 

 

 
Figure 1: Showing proposed mechanism for cavity formation [28] 

 

Cavity formation is the conversion of immune accessible lung tissue to immune sheltered surfaces continuous 

with the external environment. We consider TB cavitation as a complex phenotype driven by biochemical, biophysical, 

immunological, and microbiological processes, which have important roles during the different stages of cavitation and 

therefore could be targeted for prevention of extensive lung destruction, disease transmission, and the emergence of drug-

resistance [1]. 
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Overview of the drivers of pulmonary cavitation in TB [1] 

1. Biochemical drivers: Proteolytic depletion of the ECM in the lung is necessary for TB cavitation. More 

recently, host-expressed extracellular collagenases, such as matrix metalloproteinases (MMPs) and cysteine 

cathepsins, have been described as key mediators of the ECM degradation that precedes cavitation in TB. 

Higher expression of the MMP-1, 3, 7, 8, 9, 12, 13, and the cysteine cathepsin K have been described at the wall 

of TB cavities and granulomas. Hypoxia augments monocyte and neutrophil MMP secretion acting through the 

hypoxia inducible factor (HIF)-1α transcription factor, an important regulator of the host response to oxygen 

deprivation. Elevated concentrations of MMP-1, 2, 3, 8, and 9 have also been reported in respiratory fluids from 

pulmonary TB patients and correlate with severity of disease and number of cavities. MMPs likely play complex 

roles in immune signaling and vascular permeability within TB lesions [31-32]. 

2. Biophysical drivers: A possible physical determinant of cavitation is proximity to an airway. Not every 

necrotic lesion cavitates, and this could be due to the lack of access to an airway leading to an inability to 

evacuate its caseous contents into the bronchial tree and form a cavity. Nagasawa et al. investigated the 

relationship between cavity size and bronchial drainage and found that larger cavities were drained by larger 

bronchi, suggesting that the size of the pre-cavity focus must match an appropriately sized airway for cavitation 

to occur [33]. 

Similarly, increased air pressure inside the cavity from a caseous one-way-valve between the cavity and the 

draining bronchus may lead to the initial cavity formation [34]. 

 

 
Figure 2: Showing Overview of the drivers of pulmonary cavitation in TB [1] 

 

However, while a positive-pressure model may explain early cavitation events, many large cavities have open 

connections between the cavity-space and the draining bronchus. The preferred location of cavities in the lung apices 

could also have a role in cavity formation. In addition to receiving the highest relative ventilation, the apices of the 

human lung are also the site of the highest mechanical stress. Recently, Ihms et al., suggested that the pull of lung-tissue 

at the periphery of the cavity wall also aides during cavity formation and growth [35]. 

 

The biophysical mechanisms of large-cavity growth remain largely unresolved and further investigations are 

required to evaluate tissue-level biophysical changes that could be contributing to cavity formation and subsequent 

enlargement. For instance, the combined influence of vascular necrosis and increased oxygen demand from immune cell 

influx within large granulomas may create a hypoxic environment focused at the center of a lesion which drives central 

necrosis in the pre-cavity nodule [36, 37]. 

 

3. Microbial Drivers: While many infectious and non-infectious diseases can form lung cavities, TB causes an 

especially high rate of cavitation. Since M. tuberculosis is dependent on aerosolization for transmission, the 
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bacillus may have evolved specific virulence factors that promote cavitation. However, there is little evidence 

that intrinsic molecules of M. tuberculosis are capable of directly mediating tissue destruction leading to 

cavitation. Rather, most models propose that M. tuberculosis causes cavities indirectly by promoting an immune 

response that leads to cavitation. A possible exception is the recent characterization of tuberculosis necrotizing 

toxin which induces host-cell necrosis. There are also some suggestions of heterogeneity in the ability to cause 

tissue destruction among M. tuberculosis strains. Bacteria isolated from efficient TB spreaders can lead to more 

necrosis and lesions that resemble caseating granulomas when used to infect mice, compared to bacilli isolated 

from inefficient TB spreaders. The combined injection of M. tuberculosis or M. bovis cell wall protein mixed 

with a mycobacterial long branched-chain fatty acid glycolipid, such as trehalose 6,6′-dimycolate (TDM), was 

able to cause cavities in rabbits. Immunogenic proteins like ESAT-6, encoded by genes of virulent M. 

tuberculosis-complex, but lost from the BGC genome, are known to promote granuloma formation. Similarly, 

TDM stimulates macrophages to release pro-inflammatory cytokines leading to fibrosis and necrosis [38-41]. 

4. Immunological Drivers: The innate immunity plays a major role in the host‘s response to M. tuberculosis. 

Macrophages are the first line of defense and their response can either control the infection or favor its 

development. While there is extensive data describing the role of the innate immune response in pulmonary TB, 

there is still more work to be done to better understand its role leading to cavitation. Necrosis is associated with 

cavitation in many processes (e.g. squamous cell carcinoma, pyogenic lung abscess). Similarly, the relative 

tendency toward cell necrosis over apoptosis during the inflammatory response to M. tuberculosis infection is a 

likely factor affecting cavitation. Therefore, cell-signaling pathways that favor necrosis over apoptosis could 

also bias the inflammatory response toward cavity formation [42-45]. The adaptive immune response also plays 

a role in cavitation. Cavitary TB patients have decreased total CD4+ lymphocytes but increased proportion of 

Th2 lymphocytes compared to non-cavitary controls. An emerging model suggests that a Th2 cytokine, pro-

fibrotic adaptive immune response predominates in cavitary TB patients. Higher levels of TNFα, IL-6, and IL-

1β measured in bronchoalveolar lavage of pulmonary TB patients correlates with cavitary disease. In humans, 

neutrophils may also play a major role in cavity formation. An alternative hypothesis propose that severe TB is 

the result of a progressive immune response to mycobacterial antigens [45-47]. 

 

Mycobacterial ecology at the cavity wall [1] 

One of the most intriguing perspectives on cavitation considers the internal surface of the cavity as a biofilm. A 

biofilm is a microbial community growing on a biotic or abiotic surface within a self-assembled polymeric matrix. For 

bacilli at the cavity surface, caseum of the cavity wall acts as a protective matrix for growth and dissemination. The 

outstanding concession in this model is that caseum is not strictly self-assembled, but rather results from pathogen-

induced host-cell necrosis at the cavity surface. However, in many other ways, M. tuberculosis‘ niche within cavity 

caseum behaves as a biofilm [48-49]. 

 

The caseum is a substrate for bacilli in different states of metabolic dormancy and active replication. Although 

predominately studied in vitro or in non-cavitating necrotic granulomas; oxygen, and nutrient gradients throughout the 

NL likely control hypoxia responses, sigma factor expression, and the mycobacterial stringent response leading to a 

three-dimensional organization of bacteria in different metabolic and transcriptional states. While necrotic granulomas 

are known to be hypoxic, the increased oxygen tension within the caseum of newly formed cavities also likely activates 

resuscitation-promoting factors to drive bacillary replication and disease transmission. The caseous niche also provides 

protection to M. tuberculosis. Since caseum is devoid of vascularization, drug penetration is dependent on diffusion 

which can lead to subinhibitory concentrations of some anti-TB compounds. Moreover, caseum is a strong binding 

environment and further limits the availability of some drugs. Together with reduced access of the immune system to 

necrotic areas, these conditions promote genetic diversification and the acquisition of drug resistance, which are also 

hallmarks of biofilms [50-54]. 

 

Bacilli present in caseum are mostly extracellular and exhibit altered cell wall biochemistry. Although unproven 

in vivo, M. tuberculosis seems to preferentially grow in caseum as genetically regulated necrosis-associated extracellular 

clusters to enhance persistence, reduce antibiotic susceptibility, and promote transmission events. Therefore, the 

ultrastructural identity of M. tuberculosis biofilms in vivo could also be clusters and cords bacilli growing within the 

favorable caseous environment at the inner edge of the cavity. Many aspects of microbial ecology within the cavity 

remain unstudied, probably because of the difficulty in modeling TB cavities and obtaining specimens. However, with 

the recent advances in modeling, it is now possible to conduct detailed studies on bacterial physiology and growth-state 

within cavities [55-57]. 

 

Tuberculous Cavity:  

Tuberculous cavity has special features which can be differentiated from other causes such as lung abscess, 

malignancy, infarct, sarcoidosis, bulla, and Wegner‘s granulomatosis.  
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Location: Usually located in upper lobe but possible in any part of lung. Upper lobe, middle lobe, lingula and then lower 

lobes are involved in tuberculous cavitations. Right upper lobe apical or posterior segment and right lower lobe superior 

segment are commonest sites of lung cavities seen in tuberculosis. Central lung cavities are more common in tuberculosis 

than pleural based locations. Pleural based cavities are commonly described in Wegner‘s granulomatosis.  

 

Number: usually single, sometimes multiple cavities are also documented. Multiple cavities, bilateral and variegated with 

bizarre shape is seen in Wegner‘s granulomatosis.  

 

Size: medium to large sized cavities are documented in tuberculosis. Size of 2 cm or less are rarely seen, and maximum 

would be eight centimeters documented in tuberculosis.  

 

Shape: round or oval is typical feature of pulmonary tuberculosis. Bizarre shape, variegated, irregular is seen in 

Wegner‘s and malignant lung process.  

 

Wall: usually thick-walled cavities are seen in tuberculosis. Wall thickness of more than 5 mm is common. Wall 

thickness of more than one centimeter is commonly documented in pyogenic and malignant pathology.  

 

Margins: Smooth margins is characteristic feature of tuberculosis. Irregular, crenated and indentations are seen in 

malignancy and pyogenic process.  

 

Content: Minimal or less than one third of fluid level is described in tuberculosis. More than half fluid is indicator of 

pyogenic process.  

 

Pericavitary consolidation: consolidation surrounding the air containing space or cavity is called as pericavitary 

consolidations. This is unique feature tuberculous cavity. Pericavitary consolidation is marker of wall thickness and 

indicates moderate wall thickness cavities in tuberculosis.  

 

Satellite nodules: Nodular opacities, discretely or randomly noted around cavity in called as satellite nodules. Satellite 

nodules are observed in anatomically same segment or lobe. Satellite nodule is indicator of lymphatic or bronchogenic 

spread. Satellite nodules are unique feature of tuberculosis pathology. Satellite nodules are tiny acinar and intestinal 

nodules seen in pulmonary tuberculosis. Distant nodules i.e. in different lobe or other lung is not satellite nodules which 

is indicator or hematogenous dissemination and present as miliary nodules. Tree in bus opacities are not satellite nodules 

which is indicator of lymphatic dissemination or bronchogenic spread to different lobe or another lung.  

 

Ancillary features: mediastinal adenopathy, pleural effusion and calcification in cavity wall, central versus eccentric 

cavitation will help in differentiating tuberculous from other causes. Other ancillary features such as acute respiratory 

versus chronic constitutional symptoms with special inclusion of anorexia, weight loss and low-grade fever will guide 

further confirmation of pathology and diagnostic approach. Acute illness is common in community acquired pneumonia 

but not uncommon in tuberculosis. Constitutional symptoms are common in tuberculosis but also seen in malignancy.  

 

‘Siter Cavity’: ―Sister cavity is first time reported in literature. Sister cavity is defined as presence of cavitary lesion on 

same side of lung with large cavitary lesion either in same lobe or different lobe.‖ 

 

Unique features of ‘sister cavity’ are- 

1. Sister cavity is smaller size than parent lung cavity. Usually more than one in number.  

2. Anatomically located in same lung, same lobe, same segment or different lobe and different segment on same 

side of thoracic cavity.  

3. Sister cavity doesn‘t contain fluid level.  

4. Sister cavity is considered as primitive cavity and as duration of illness increase it will increase in size.  

5. Sister cavity formation is indicator of lymphatic or bronchogenic dissemination of pulmonary tuberculosis.  

6. Sister cavities are usually thick-walled than parent cavities.  

7. Sister cavities are usually not associated other features of tuberculous cavities such as pericavitary consolidation 

and satellite nodules.  

8. Sister cavity is marker of active pulmonary tuberculosis. Its association with nontuberculous pathologies such as 

pyogenic and malignant lung process is extremely rare.  

9. Cavities documented in other lung of primary lung cavity are not ‗sister cavities.‘  

 

CONCLUSION 
In the present case report, we have reported an acute febrile respiratory illness in geriatric patient without 

constitutional symptoms with cavitating consolidation presented as community acquired infections. HRCT workup 
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showed a typical tuberculous cavity with first time rereported in medical literature ‗Sister cavity‘. Induced sputum 

examination has shown acid fast bacilli in smear with MTB genome and rifampicin sensitivity in nucleic acid 

amplification test. Excellent clinical and radiological outcome observed as cure after eight months of ATT. We have 

confirmed Pulmonary tuberculosis as presenting feature of acute febrile respiratory illness with cavitating consolidation.  

 

Learning points 

1. Acute febrile respiratory illness without constitutional symptoms such as weight loss, anorexia and low-grade 

fever, cough and shortness of breath with or without hemoptysis is rarely described in active pulmonary 

tuberculosis and most common in community acquired pneumonia.  

2. Cavitating consolidation with acute febrile respiratory illness may be seen in active pulmonary tuberculosis and 

comes after the community acquired pneumonia. Other ancillary radiological features will give radiological 

clues to suspect tuberculosis over community acquired pneumonia. 

3. Conventional chest radiograph is a less sensitive technique and all cases should undergo HRCT thorax to 

investigate further. This will have additional advantage of documenting the extent and nature of parenchymal 

abnormalities with pleural, vascular and mediastinal abnormalities. 

4. Tuberculous cavity has very typical characteristics and is described as a soft cavity with minimal air fluid level, 

usually single large and solitary to multiple in number. These cavities are classically associated with 

pericavitary consolidations and satellite nodules.  

5. ‗Sister cavity‘ not commonly described in medical literature. Sister cavity is the presence of a distant cavity to 

parent cavity which is not anatomically related such as different lobe, different lymphatic drainage. Presence of 

‗sister cavity‘ is considered as a radiological clue to suspect tuberculosis etiology and workup accordingly.  

6. Sputum production and its yield in cavitary lung disease associated with pulmonary tuberculosis depends on size 

of cavity, anatomical location, bronchus communication of cavity and quantity of sputum production. 

7. Induced sputum has a very significant impact on diagnostic yield and the most cost-effective technique in ruling 

out active pulmonary tuberculosis. It is a sensitive technique when smear examination is considered and its 

specificity increased with cartridge based nucleic acid amplification of Gene Xpert MTB/RIF test in cases with 

cavitary lung disease. 

8. Induced sputum looks like salivary or less mucoid due to its methodology. We recommend it as routine and it 

will decrease the need for more invasive tests such as bronchoscopy. Bronchoscopy guided sampling such as 

BAL has significant yield in sputum negative cavitary lung diseases. Induced sputum is cost effective, easily 

performed technique and its sensitivity is comparable with bronchoscopy in cavitary lung disease. In the 

absence of cavitary lung disease, bronchoscopy is superior to conventional microscopy in smear after induced 

sputum examination. 

9. Pulmonary tuberculosis should be suspected early in cases with cavitating consolidations to have a successful 

treatment outcome. Important quote which is a real misnomer as ‗rare things rare to happen‘ for cases with 

Cavitating consolidation with acute febrile respiratory illness & ‗sister cavities‘ without typical constitutional 

symptoms in Pulmonary Tuberculosis & now, ‗rare things not rare to happen but possible‘, because acute febrile 

respiratory illness with cavitating consolidation tuberculosis in uncommon but TB is not uncommon. 
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