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Objectives: Rasmussen’s aneurysm may cause life-threatening hemoptysis. We investigated the clinical characteristics and
outcomes of patients with hemoptysis and Rasmussen’s aneurysm.
Methods: We retrospectively investigated patients who clinically presented with hemoptysis and were diagnosed with a
Rasmussen’s aneurysm on spiral chest computed tomography (CT). 
Results: Our study included 16 patients (men:women, 12:4; mean age, 65.25 ± 13.0 years). Massive hemoptysis was ob-
served in nine patients (56%) and blood-tinged sputum in four patients (25%). Ten patients (62.5%) had a history of pul-
monary tuberculosis, and three patients (18.7%) had underlying lung cancer. Chest CT revealed coexisting fungal balls
in seven patients (43.7%). Bronchial artery embolization (BAE) was performed in 12 patients (75%). One patient died of
uncontrolled massive hemoptysis. 
Conclusions: Patients with Rasmussen’s aneurysm showed hemoptysis during the course of the disease; however, bleeding
can be controlled with conservative therapy and radiological interventions, such as BAE.  
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Massive hemoptysis is often described as life-
threatening bleeding from the respiratory tract,
and it represents expectoration of more than 150
mL of blood for 24 h or bleeding at a rate of
> 100 mL/h.1 Although life-threatening hemoptysis
is uncommon, it shows a high mortality rate of
50% – 80% if untreated.2 The most common

causes are destructive lung disease caused by
bronchiectasis, pulmonary tuberculosis, bron-
chogenic carcinoma, fungal infection, and cystic
fibrosis.3

Inflammatory pseudoaneurysm of the pul-
monary arteries is a rare cause of massive he-
moptysis, and Fritz Walder Rasmussen first
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described it in patients with tuberculosis in
1868.3 They result in focal dilation of a branch
of the pulmonary artery due to erosion of the ar-
terial wall, secondary to chronic inflammation
inside a tuberculosis cavity,4 leading to rupture
and life-threatening massive hemoptysis with a
mortality rate ranging from 50% to 100%.5-8 An
autopsy report detected that 4% of patients died
of pulmonary tuberculosis.9 Although Ras-
mussen’s aneurysm is very rarely reported, a ret-
rospective series, including 189 patients using
multi-detector CT, described a prevalence of
6.9% in tuberculosis patients with massive he-
moptysis.10 This may be the cause of massive he-
moptysis, and it is not uncommon in countries
with a prevalence of tuberculosis.11,12 Extensive
reports have not been reported in the literature,
except for random case reports, also in Korea
where tuberculosis is prevalent.13-15 Therefore,
we aimed to evaluate the clinical characteristics
and outcomes of patients with hemoptysis due to
Rasmussen’s aneurysm in a regional tertiary hos-
pital in Korea 

MATERIALS AND METHODS

Study design and population  
Patients diagnosed with Rasmussen’s aneurysm

at a regional university-affiliated hospital be-
tween September 1st, 2010 and May 31st, 2020
were retrospectively enrolled in this study. Ras-
mussen’s aneurysm was identified based on
chest findings obtained using a 64-detector com-
puted tomography (CT) scanner (Brilliance-64;

Philips Medical Systems, Eindhoven, Nether-
lands). A pulmonary radiologist evaluated the
presence of an aneurysm in the pulmonary artery
on a CT scan. Patients were excluded if they
were admitted for pregnancy or were < 18 years
of age. 

The study was conducted in accordance with
the guidelines of the Declaration of Helsinki and
approved by the Institutional Review Board of
Gyeongsang National University Changwon
Hospital (GNUCH- 2021-03-004). The need for
informed consent was waived because of the ret-
rospective nature of the study. 

Data collection and clinical outcomes  
We retrospectively investigated the medical

chart reviews, including patient demographics,
clinical presentations, laboratory data, coexist-
ing underlying diseases, microbiological data,
and clinical outcomes. We also assessed whether
patients underwent bronchial artery emboliza-
tion, and recurrence of hemoptysis was assessed
after the procedure.

RESULTS

Sixteen patients (men:women, 12:4; mean age,
65.25 ± 13.0 years) were identified. Hemoptysis
was documented in all patients, and the estimated
amount of hemoptysis was blood-tinged sputum
in four patients (25%), < 100 cc for 24 h in 3 pa-
tients (18.7%), and > 150 cc for 24 h in nine pa-
tients (56%). Ten patients (62.5%) had a previous
history of pulmonary tuberculosis(TB), and three

Rasmussen’s Aneurysm
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patients (18.7%) had underlying lung cancer. Two
patients were diagnosed with active pulmonary
tuberculosis, and Mycobacterium tuberculosis
was cultured in sputum or bronchial washing
fluid. In one patient, Mycobacterium intracellu-
lare was cultured in bronchial aspirate fluid and
sputum. Two patients were administered aspirin
and/or antiplatelet agents to treat coexisting car-
diovascular diseases. Aspergillus antibodies
were detected in the serological tests of six pa-
tients. 
The location of the aneurysm was mostly in right

and left upper lobes in 13 patients and the size
was variable from 0.2 cm to 2 cm (mean 0.88 ±
0.57cm). A size over 1cm of the aneurysm was
noted in 5 patients. These patients showed he-
moptysis over 100cc / 24hours. Chest CT re-
vealed coexisting fungal balls in seven patients
(43.7%). Selective angiographic embolization

was performed in 12 patients (75%), of which 5
patients showed shunt communicating bronchial
and pulmonary arteries on angiographic exami-
nation (Fig. 1, 2), and 11 patients exhibited im-
proved hemoptysis after the procedure.
Bronchoscopic examinations were performed in
10 patients. Bronchoscopic biopsies were per-
formed in four patients, resulting in the discovery
of lung cancer in three patients. 
One patient required tracheal intubation and me-

chanical ventilation application because of respi-
ratory distress associated with massive
hemoptysis. One patient underwent an operation
to control the cause of hemoptysis after angio-
graphic embolization. One patient died of uncon-
trolled massive hemoptysis, and two patients died
of respiratory failure due to the progression of the
underlying lung disease (Table 1). 

Fig. 1. A 59-year-old man presented with massive hemoptysis amounting to approximately 100 cc. (A) Chest X-ray
showing volume loss in the right lung with a cavitary lesion in the upper lobe. A calcified lesion in the field
of the left upper lobe represents the previous history of pulmonary tuberculosis. (B) Enhanced chest CT scan
showing cavitary lesion with sponge-like soft tissue in the collapsed right upper lobe. A focal aneurysm in
the area adjacent to the cavitary lesion represents Rasmussen’s aneurysm.
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DISCUSSION

This study described Rasmussen’s aneurysm, in
which the majority presented with massive he-
moptysis in clinical practice. A substantial portion
of patients was performed to control bleeding
with selective angiographic embolization using a
coil, which can be controlled with this interven-
tion and conservative management.

In our study, 12 patients were active or had a
previous history of pulmonary TB. In patients
with a history of pulmonary tuberculosis, hemop-
tysis could be responsible for bronchiectasis, As-
pergillus infection in the cavity, and reactivation
of tuberculosis. In these patients, massive or life-
threatening hemoptysis can occur with compli-
cated vascular problems and it usually originates
from the bronchial circulation rather than the pul-
monary circulation. In contrast, Rasmussen’s
aneurysm is a pseudoaneurysm of the pulmonary
artery caused by gradual weakening and thinning
of the pulmonary arterial wall, resulting in

pseudoaneurysm formation. In addition,
bronchial arteries due to chronic inflammation
may lead to vessel erosion and develop arteriove-
nous or bronchopulmonary shunts, which com-
municate with the bronchial and pulmonary
arteries. It may cause pulmonary artery pseudoa-
neurysm.16,17 In our study, five patients showed a
shunt communicating with the bronchial and pul-
monary arteries. In such cases, selective em-
bolization of the bronchial artery may result in
effective control of bleeding in patients with mas-
sive hemoptysis due to Rasmussen’s aneurysm.
In cases of Rasmussen’s aneurysm, non-commu-
nicating bronchial or systemic artery, direct em-
bolization of the aneurysm via pulmonary artery
may be effective in controlling bleeding.18 In a
peripheral aneurysm, percutaneous transthoracic
embolization has been reported to be an effective
alternative method to endovascular emboliza-
tion.19

Rasmussen’s aneurysm is a vascular complica-
tion of pulmonary tuberculosis with cavity for-

Fig. 2. An 82-year-old man with lung cancer complained of hemoptysis for 3 days. (A) Chest X-ray showing dense
a consolidative lesion in the left upper lobe with an air-space lesion. (B) Enhanced chest CT scan showing
diffuse consolidation and necrotic change in the left upper lobe and formation of Rasmussen’s aneurysm in
the necrotic and consolidative lesion. (C) The angiographic finding was a large aneurysm in the left pulmonary
artery branch.
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mation and it is associated with previous and re-
cent active pulmonary tuberculosis.20 A review of
autopsy findings showed a 5% prevalence of Ras-
mussen aneurysm in patients with a history of tu-
berculosis with a chronic cavitary lesion.21

The long-term effects of angiographic emboliza-
tion have not been extensively demonstrated in
the literature. In our study, only one patient un-
derwent surgery to control bleeding. Most pa-
tients showed immediate improvement with
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Table 1. The clinical characteristics and outcome in 16 patients with Rasmussen’s aneurysm    

BAE, bronchial artery embolization; CVA, cerebrovascular accident; DM, diabetes mellitus; CKD, chronic kidney disease; MV, Me-

chanical ventilation; TB, tuberculosis; CHF, congestive heart failure; LC, liver cirrhosis; COPD, chronic obstructive pulmonary dis-

ease; S, survived; D, died; RUL, right upper lobe; LUL, left upper lobe; RLL, right lower lobe; LLL, left lower lobe

No.

73/M

79/M

89/F

69/M

64/M

59/M

83/F

76/M

59/M

22/M

47/M

80/M

68/F

85/M

54/M

37/F

Age/
sex

Cavity with
fungus ball

Cavity with
necrotic
change

Cavitary lesion

Fibrotic change

Fungus ball

Fungus ball

Mass like lesion

Fungus ball

Mass like con-
solidation

Airspace con-
solidation and
multiple nodule

Fungus ball

Airspace con-
solidation with

necrosis
Multiple airspace

consolidation

Fungus ball

Fungal ball

Multiple small
cavity and nodule

Additional ra-
diologic find-

ing

N

Y

Y

Y

Y

Y

N

Y

Y

N

N

Y

Y

Y

Y

Y

BAE

Outpatients

14

27 

17

3

5

8

5

21

Outpatients

10

10

28

15

20

5

Hospital
stay

(days)

N

N

N

N

N

N

N

N

N

N

N

N

N

Y

N

N

Tracheal in-
tubation and

MV apply

S

S

S

S

S

S

S

D

D

S

S

S

S

D

S

S

Out-
come
(S, D)

Blood tinged

150 cc

200 cc

Blood tinged

50-100 cc

50-100 cc

300 cc

Blood tinged

150 cc

Blood tinged

150 - 200 cc

50 cc

200 cc

150 cc

450 cc

500-800 cc

Amount of
hemoptysis

(24hrs)

LUL, 0.3

LUL, 1.07

RLL, 0.4

RUL, 0.2

LUL, 0.3

RUL, 1.57

LLL, 1.35

RUL, 0.8

LUL, 0.6

LUL, 0.75

RUL, 0.6

RUL, 0.6

LLL, 1.5

RUL, 0.6

LUL, 2.0

RUL, 0.9

Location and
size on chest 
radiograph (cm)

Cough, sputum

dyspnea, 
chest pain

Cough

Cough with
sputum

DOE, chest pain

DOE

Fever

Cough with sputum

Cough with
sputum

Cough with
sputum, fatigue

Cough

Cough

Dyspnea, sputum

Cough, fever
with chill

Cough

Co-existing
symptom

Old TB
CVA

Lung ca.
CKD, DM

Old TB

LC
Old TB

Larynx cancer

COPD
DM

Old TB

Aortic dissection

Old TB

Lung cancer

Old TB
DM
LC

DM, CHF

Old TB

Old TB

Pul. TB

Underlying
disease



141

embolization and conservative management.
Therefore, even though life-threatening hemopt-
ysis can develop because of Rasmussen’s
aneurysm, angiographic embolization can imme-
diately control the bleeding from this pathological
disease. 
In this study, coexisting fungus balls were noted

in seven patients via CT scans, and the As-
pergillus antibody test was positive in five pa-
tients. Serum Aspergillus antibodies can be
detected in chronic pulmonary aspergillosis in-
fections, such as aspergilloma and invasive and
semi-invasive aspergillosis. It is usually associ-
ated with old tuberculosis infection of the lung,
which causes a destructive change in the lung
parenchyma with cavity formation. It can be a
nidus in the development of Aspergillus infection
and the formation of pseudoaneurysm.22,23

Rasmussen’s aneurysm can arise from lung can-
cer as a consequence of vascular invasion, de-
struction, and tissue necrosis.24,25 In our study,
lung cancer was diagnosed in 3 patients. In some
cases, it may be associated with chemotherapy,
radiotherapy, or radiofrequency ablation.26,27 In
our study, patients were diagnosed with lung can-
cer for the first time in the hospital. Therefore, the
development of an aneurysm may be associated
with combined lung cancer that is unrelated to the
previous treatment. 

Surgical resection may be an alternative treat-
ment strategy for uncontrolled massive hemopt-
ysis and prevention of recurrent bleeding.2,28 In
patients with Rasmussen’s aneurysm, surgical re-
section can be performed in selected cases, such
as those with preserved lung function accompa-

nied by recurrent and uncontrolled life-threaten-
ing hemoptysis, as stated by only a few reports in
the literature.4,6,22 Despite aggressive surgical
treatment, the clinical outcome is very poor in
most situations. In our study, one patient under-
went surgical resection after successful emboliza-
tion of the aneurysm. 

In conclusion, Rasmussen’s aneurysm may be
the cause of massive hemoptysis. Angiographic
embolization in selected cases could be an effec-
tive therapeutic strategy to control bleeding in
most patients. Long-term clinical outcomes
should be clarified in the future.  
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