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Abstract We present the case of a rare entity which is a
complication of a disease process that had almost disap-
peared from the Western World. With the recent resur-
gence in reported cases of Mycobacterium tuberculosis
(TB) in Western communities, it is important to recognize
complications and sequelae. A young alcoholic male with
confirmed active TB suffered a cardiac arrest following
massive haemoptysis. Multidetector computed tomography
angiography diagnosed a Rasmussen’s aneurysm, con-
firmed by digital subtraction angiography and then suc-
cessfully embolized with glue. We outline this rare case
and the embolization technique and review previously
documented reports.

Keywords Rasmussen’s aneurysm - Mycobacterium
tuberculosis - Tuberculosis - Embolization - Glue -
Massive hemoptysis

Tuberculosis (TB) was the dreaded disease of the early
20th century, with many lives lost and debilitated by this
bacterium. Following the introduction of antituberculous
chemotherapy in the 1940s, some control was gained over
this plague. However, there is now a resurgence in reported
cases of Mycobacterium tuberculosis in Western commu-
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nities, particularly among intravenous drug abusers and
alcoholics. Pulmonary manifestations are the most com-
mon sequelae of this inhaled bacterium, comprising lesions
of the lung parenchyma, airways, vasculature, mediasti-
num, pleura, and chest wall [1]. All of these manifestations
and complications can be readily diagnosed radiologically
and many can also be treated by interventional radiologists.

Hemoptysis in the presence of TB, often massive, can
result from a number of different etiologies, namely,
bronchiectasis, aspergilloma, TB reactivation, scar carci-
noma, chronic bronchitis, microbial colonization within a
cavity, and vascular complications such as pseudoaneu-
rysms [2]. Minor hemoptysis is usually self- limiting or
controlled with anti-TB chemotherapy, however, massive,
life-threatening hemoptysis is increasingly being managed
with arterial embolization [3]. Usually, the source of
bleeding is the bronchial arteries due to the surrounding
chronic lung parenchymal inflammation, resulting in hy-
pervascularity and elevated pressure within the bronchial
arteries or arteriovenous fistula formation [4, 5]. Another,
rarer etiology of hemoptysis in TB is due to pulmonary
arterial bleeding from a Rasmussen’s aneurysm. Despite
Rasmussen’s aneurysms being reported in up to 5% of
autopsy series of patients with cavitary lesions [6], rela-
tively few case reports exist in the literature [1, 6-14]. We
report an unusual case of a young male alcoholic with
active cavitary TB who suffered a cardiac arrest following
massive hemoptysis. Multidetector computed tomography
angiography (MDCTA) diagnosed a Rasmussen’s aneu-
rysm, confirmed by digital subtraction angiography and
then successfully embolized with NBCA-MS co-monomer
(Glubran 2; GEM, Viareggio, Italy). We outline this rare
case and the embolization technique and review the liter-
ature on this condition.



A. N. Keeling et al.: Rasmussen’s Aneurysm: A Forgotten Entity?

197

Case Report

A 40-year-old male alcoholic presented to a regional hos-
pital with a 3-month history of cough, weight loss, and
drenching night sweats. Delay in seeking medical attention
was due to the patient’s alcoholism. Initial plain chest x-ray
diagnosed multiple cavities throughout both lungs, with the
largest in the left base (Fig. 1). Sputum was positive for
acid-fast bacilli and a diagnosis of active pulmonary TB
was made. Admission to hospital and isolation were re-
quired to actively manage this patient due to his wayward
lifestyle. Triple antituberculous chemotherapy was com-
menced, with rifampicin, isoniazid, and pyrazinamide or-
ally on a supervised basis. After 1 week in the hospital, the
patient had a cardiac arrest following a massive hemoptysis
with an episode of asystole followed by pulseless electrical
activity. Hemoglobin dropped precipitously, from 12 to 6.4
g/dl. Fluid and blood resuscitation stabilized the patient’s
blood pressure, and subsequent intubation and ventilation
secured his airway. A chest radiograph demonstrated left
lower lobe collapse. A contrast-enhanced 64-slice MDCT
angiogram was performed and demonstrated numerous
lung parenchymal cavities, one of which was associated
with an aneurysm of a branch of the left lower lobe pul-
monary artery (Fig. 2). At this point the patient was

Fig. 1 A 40-year-old male alcoholic presented with a 3-month
history of cough, weight loss, and drenching night sweats. Initial
frontal chest x-ray diagnosed multiple cavities throughout both lungs,
with the largest in the left base

transferred to our institution to undergo embolization of
this Rasmussen’s aneurysm.

Embolization Procedure

While the patient was intubated and ventilated, his right
femoral vein was cannulated and a 6-Fr sheath (Avanti;
Cordis, Roden, The Netherlands) inserted. A regular J
guidewire (standard wire guide, 145 cm, 0.035 in.; Cook;
William Cook Europe, Bjaeverskov, Denmark) followed
by a Pigtail catheter (Royal Flush Plus Pigtail Angio-
graphic Beacon Tip Catheter; Cook, Bjaeverskov, Den-
mark) was inserted into the left main pulmonary artery.
digital subtraction angiography confirmed the presence of
the Rasmussen’s aneurysm arising from a lower lobe pul-
monary arterial branch (Fig. 3). Selective angiography
with a Hockey stick catheter (Cook) confirmed a narrow
neck configuration. A microcatheter (Progreat; 2.4-2.8 Fr;
Terumo; Leuven, Belgium) and microwire (Progreat; 0.018
in.; Terumo) were employed to enter the aneurysm sac
(Fig. 4) and for embolization material deployment, to en-
sure accurate and site-specific delivery. Glue was elected as
the embolization material of choice for this case. A Glu-
bran:Lipiodol (Glubran 2, NBCA-MS co-monomer

Fig. 2 A contrast-enhanced coronal MDCT angiogram demonstrat-
ing a Rasmussen’s aneurysm arising from a left lower lobe pulmonary
arterial branch just below the level of the cavity in the left lower lobe
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Fig. 3 Left main pulmonary arterial digital subtraction angiography
confirmed the presence of the Rasmussen’s aneurysm arising from a
branch of the left lower lobe pulmonary artery

Fig. 4 A microcatheter (Progreat, 2.4-2.8 Fr; Terumo, Leuven,
Belgium) was employed to enter the aneurysm sac for embolization
material deployment, to ensure accurate and site-specific delivery
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[GEM]; Lipiodol, 480 mg I/ml [Guerbet, Roissy Ch de
Gaulle, France]) mixture at the ratio of 1:2 was used to
embolize this vascular abnormality. The aneurysm itself
was successfully occluded with Glubran 2, as demonstrated
by the postembolization angiogram (Fig. 5). There was no
migration of Glubran 2 into any of the surrounding normal
arteries.

The patient remained sedated and intubated for 3 days
following the embolization to ensure no forced coughing.
There were no further episodes of hemoptysis, and the
hemoglobin remained stable at 10 g/dl following the initial
blood transfusion. Unfortunately, it was difficult to wean
the patient from the ventilator and he was diagnosed with
anoxic brain injury, as a result of the initial cardiac arrest.

Discussion

Transcatheter embolization used to be a “last resort”
therapy, when surgical techniques had failed or were
considered unfeasible, however, now emergency arterial
embolization is becoming a standard first-line treatment
option for the management of unstable patients with acute
arterial bleeding from all sources. Remy et al. reported that
pulmonary arterial embolization was safe, logical, and
successful in pulmonary arteriovenous malformations and
hemoptysis of pulmonary arterial origin [8, 15]. There are

Fig. 5 The aneurysm itself was successfully occluded with Glubran
2, as demonstrated by the postembolization angiogram
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few other large series available detailing pulmonary arterial
embolization, as the bronchial arteries are the usual source,
but a number of case reports detail successful pulmonary
arterial embolization [6,10-12]. As yet there are no ran-
domized controlled trials comparing surgical resection to
bronchial or pulmonary arterial embolization for hemopt-
ysis. Surgical lobectomy does provide definitive manage-
ment when the bleeding point can be localized to one lobe
and the patient is operable, however, in an intensive care
setting, postoperative complications were encountered in
50% of patients [16], with mortality in 20% [17]. As
minimally invasive techniques are more desirable to pa-
tients and clinicians alike, perhaps it would be difficult to
enroll patients in a large randomized trial comparing sur-
gery to embolization in the future.

The advent of contrast-enhanced MDCTA has enabled a
noninvasive, first-line method of localizing the site of arte-
rial bleeding in the setting of massive hemoptysis, as elo-
quently shown in the figures presented here. This MDCTA
tool allows for endovascular treatment planning, prior to
invasive angiography, to ensure a one-step treatment option
for the unstable patient. In this case, initial MDCTA local-
ized the site of bleeding to an aneurysm of the pulmonary
artery, which was not expected, as a bronchial arterial
source is more common. Without the MDCTA, we would
have performed bronchial arterial angiography as the first-
line investigation to determine the hemorrhagic source.
Remy et al. previously reported that pulmonary angiography
must be performed as the second-line investigation with
negative bronchial and nonbronchial systemic arteriography
[8]. Picard et al. suggested that contrast-enhanced helical CT
could be of interest as a first-line investigative tool [11].
More detectors, improved spatial resolution, faster scan
times, and better reconstruction algorithms have all con-
tributed to acquiring CT images capable of diagnosing many
vascular anomalies. We agree with Picard et al. and cur-
rently use MDCTA as the first-line investigation in acute
arterial bleeding from all anatomical sites.

Arterial transcatheter embolization can be performed
with a number of different commercially available sub-
stances, including particulate materials such as embo-
spheres, proximal blocking agents comprising coils, glue,
Gelfoam, detachable balloons, stent grafts [18], and, fi-
nally, sclerosing agents such as alcohol. Many of the other
authors who have successfully embolized Rasmussen’s
aneurysms used coils to achieve occlusion of the aneurysm
[6, 10-12]. However, there is a rupture rate with coils,
which can prove fatal [7]. In this case, Glubran 2 (NBCA-
MS co-monomer; GEM) was the chosen embolization
agent to occlude the narrow-necked aneurysm. We favored
glue in this acute setting, as the time taken for embolization
with glue in the setting of hemodynamic instability is
considerably less than that for coils [19]. Glubran 2 is a

synthetic surgical glue which polymerizes rapidly on con-
tact with blood to form an elastic film of high tensile
resistance to enable hemostasis. If the polymerization is too
rapid, this can cause the tip of the microcatheter to become
glued to the vessel lumen; thus to reduce the polymeriza-
tion time and to enable radio-opacity, the glue is mixed
with Lipiodol (480 mg I/ml [Guerbet]). Histoacryl (n-bu-
tyl-cyanoacrylate [NBCA]; B. Braun, Melsungen, Ger-
many), another synthetic surgical glue, can be used as an
alternative to Glubran 2 and, again, should be diluted with
Lipiodol. However, we have found that Glubran 2 allows
more controlled embolization than histoacryl. It appears
less sticky and allows more time for embolization before
catheter withdrawal.

Rasmussen’s aneurysm is a rare cause of massive
hemoptysis which can be life-threatening. This case high-
lights the importance of MDCTA in localizing the source
of arterial hemorrhage in an unstable patient with active
bleeding and the ability of interventional radiologists to
successfully employ endovascular techniques to control
active hemorrhage.
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