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Case report: 
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ABSTRACT 

An 88-year-old woman visited our hospital for hemoptysis due to ruptured peripheral pulmonary aneurysm diag-

nosed by contrast computed tomography (CT) and angiography. Her bleeding was stopped by interventional radi-

ology vascular embolization. She was diagnosed with pulmonary tuberculosis due to a positive acid-fast bacillus 

(AFB) smear test following admission and the positive polymerase chain reaction for tuberculosis, despite no 

obvious cavity lesions or scatter shadows on CT. The causes of hemoptysis due to pulmonary tuberculosis are 

known to be Rasmussen aneurysm, in which the blood vessel wall adjacent to the lung cavity is thinned to form 

an aneurysm, or bleeding from the bronchial artery. In this case, it was considered that the inflammation caused 

by pulmonary tuberculosis spread directly to the pulmonary artery and formed a pulmonary aneurysm without 

forming a cavity. Similar cases have been rarely reported. Clinicians need to consider pulmonary tuberculosis as 

the cause of pulmonary aneurysm, even without cavity lesions in the lungs. It is important to perform AFB exam-

ination to diagnose pulmonary tuberculosis. 
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INTRODUCTION 

Although the number of patients with pul-

monary tuberculosis (TB) is decreasing in Ja-

pan, the rate of decline in Japan shows that 

pulmonary TB is still not considered as an un-

usual condition here. Especially among the el-

derly, there is a possibility of relapse, after in-

fection at a young age, due to aging. Imaging 

findings of pulmonary TB are characterized 

by cavities and scattered shadows, but it is 

difficult to diagnose based on imaging find-

ings alone because atypical cases of findings 

exist. Hemoptysis is one of the characteristic 

findings of pulmonary TB. 

The common courses of hemoptysis in 

pulmonary TB include endobronchial TB, tu-

bercular cavity, bronchiectasis, and rarely 

vascular aneurysms (Gupta et al., 2019). 

Probably the most well-known aneurysm as-

sociated with pulmonary TB is the Rasmussen 
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aneurysm, which forms an aneurysm by thin-

ning the blood vessel wall adjacent to the cav-

ity of the lung, and it is combined with 4 %–

5 % cases of chronic pulmonary TB (The-

odoropoulos et al., 2013). In this case, we re-

port a case of hemoptysis without the cavity 

findings characteristic of pulmonary TB. 

 

CASE REPORT 

An 88-year-old woman visited our emer-

gency department due to hemoptysis. She had 

hypertension, diabetes mellitus, and dementia 

due to cerebral infarction. She also had inter-

stitial pneumonia and had been followed up at 

our hospital but had voluntarily interrupted 

treatment. 

At the time of this admission, her vital 

signs were normal, and fine crackles were 

heard from bilateral lower lungs. White blood 

cells count was increased (19,140 /µL) and 

serum level of C-reactive protein was slightly 

increased (3.71 mg/dL). Her hemoglobin 

level was 8.0 g/dl, hematocrit was 23.1 %, 

Mean Corpuscular Volume was 80.5 fL, 

platelet count was 290,000 /µL. Antinuclear 

antibody, perinuclear–antineutrophil cyto-

plasmic antibody (ANCA) and C-ANCA 

were all negative. The result of Interferon-

Gamma Release Assay was indeterminate. 

Chest radiography (Figure 1) showed bilateral 

reticular shadows but no finding of cavity le-

sions. Contrast-enhanced chest CT showed a 

honeycomb lung in the right lower lung field 

and infiltrative shadow and ground glass 

shadow in the left lower lung field (Figure 

2A). A contrast-enhancing aneurysm was 

seen within the infiltrative shadow in the left 

lower lung, but no obvious cavitary lesion 

was seen (Figure 2B-D). 

We thought the patient’s hemoptysis was 

caused by an aneurysm in the lower left lung 

field. We performed angiography (Figure 3) 

and successfully performed endovascular coil 

embolization of an aneurysm in the pulmo-

nary artery. After these treatments, sputum 

screening tested positive for acid-fast bacil-

lus. She was diagnosed with pulmonary TB 

based on the result of polymerase chain reac-

tion positive for mycobacterium TB. She was 

treated with isoniazid (INH), rifampicin 

(RFP), and ethambutol (EB) without pyra-

zinamide (PZA) due to problems with liver 

function. No recurrence of hemoptysis was 

observed after successfully treating pulmo-

nary TB. 

 

 

Figure 1: Chest radiography on admission 
showed bilateral reticular shadows but no finding 
of cavity lesions. 

 

DISCUSSION 

Hemoptysis in patients with pulmonary 

TB is one of its major symptoms. Direct vas-

cular involvement by pulmonary TB may also 

occur, as both arteries and veins may demon-

strate an active mycobacterial-induced ne-

crosing granulomatous vasculitis, resulting in 

inflammation with aneurysmal changes, bron-

cho-pulmonary, and arterio-venous connec-

tions (Seedat and Seedat, 2018). In some 

cases (up to 5 % in patients with cavitary TB 

disease), hemoptysis is related to the Rasmus-

sen aneurysm (Seedat and Seedat, 2018; San-

telli et al., 1994), thought to be caused by the 

weakening of the pulmonary artery wall from 

adjacent to cavity lesion of pulmonary TB. 

The arterial wall gradually weakens as the 

granulation tissue replaces both the adventitia 
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Figure 2: Contrast-enhanced chest CT on admission revealed grand-grass shadow and findings of 
honeycomb lung in bilateral lower lungs, and infiltrating shadow in the lower left lung field (A). An aneu-
rysm with a contrast effect was found inside the infiltrated shadow in the left lower lung, without any 
obvious cavity lesion (B: axial view, C: sagittal view, D: coronal view). 
 

 

Figure 3: Angiography of left pulmonary artery showed aneurysm in pulmonary artery (A). Endovascular 
coil embolization for the aneurysm in pulmonary artery was successfully performed (B). 
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and the media. It gradually replaces fibrin, 

thinning the arterial wall, forming a pseudo-

aneurysm, and then rupturing with bleeding 

(Auerbach, 1939; Yanase et al., 1994). 

In this case, CT showed no findings of 

cavities due to pulmonary TB. Angiography 

showed that the responsible vessel was the 

pulmonary artery rather than the bronchial ar-

tery. Initially, we did not suspect pulmonary 

TB from CT findings, but we were able to di-

agnose pulmonary TB by screening sputum 

culture examination. Some cases have been 

reported in which pulmonary TB formed an 

aneurysm in the pulmonary artery without 

forming a cavity and caused hemoptysis 

(Yanase et al., 1994). It is speculated that in-

flammation from pulmonary TB directly af-

fects the pulmonary arteries and causes the 

hemoptysis. Yanase et al. reported that post-

mortem pathological findings show that a tu-

berculous lesion in the lung destroys the up-

per left trunk bronchial wall, and inflamma-

tion spreads to the pulmonary artery, causing 

thinning of the pulmonary artery and forming 

an aneurysm in the pulmonary artery, protrud-

ing into the bronchial lumen. They describe 

that the aneurysm in the pulmonary artery was 

not formed in a cavity lesion in the lung like 

the Rasmussen aneurysm, as no cavity lesion 

was found in the lungs in this case (Yanase et 

al., 1994). In another case report, long-term 

bronchial inflammation is thought to have 

spread to the pulmonary artery in patients 

with bronchiectasis (Nishimura et al., 2021). 

Also in this case, it is thought that long-term 

inflammation might have spread to the pul-

monary artery and formed an aneurysm in 

pulmonary artery. 

However, we have not yet confirmed a de-

tailed mechanism for hemoptysis without 

cavity lesions in the lung. We must collect 

similar cases to elucidate the mechanism of 

hemoptysis. In conclusion, we must consider 

that pulmonary TB might cause hemoptysis 

due to an aneurysm of pulmonary artery, even 

without the cavity formation that is typical of 

pulmonary TB. Early detection and diagnosis 

of pulmonary TB are very important because 

delaying the diagnosis of pulmonary TB in-

creases the risk of infection to medical per-

sonnel and to other patients. 
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