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Massive hemoptysis may originate from injured pulmonary arteries, such as from pulmonary artery pseudoa-
neurysms (PAPs). A 93-year-old man, diagnosed with pneumonia, was hospitalized; he later developed a lung
abscess (controlled with intravenous antibiotics). On post-hospitalization day 29, he suddenly developed he-
moptysis. Multi-detector computed tomography angiography (MDCTA) showed an enhanced nodule, diagnosed
as a PAP, inside the lung abscess. The hemoptysis resolved, without recurrence, following transcatheter arterial
embolization (TAE) of the PAP and its feeding arteries. PAPs should be considered in patients with lung abscesses

and delayed massive hemoptysis. In these patients, MDCTA and TAE are effective diagnostic and treatment

modalities.

1. Introduction

Massive hemoptysis has a high mortality rate (50-100%) if not
appropriately treated [1]. The origin of massive hemoptysis typically
involves the systemic circulation, such as the bronchial circulation, but
may also involve the pulmonary circulation (less than 10% of cases) [1].
In cases of hemoptysis derived from the pulmonary circulation, the
central branches of pulmonary arteries are usually involved, and the
hemoptysis is frequently (89% of cases) caused by congenital heart ab-
normalities or pulmonary hypertension [2]. In contrast, hemoptysis
originating from the peripheral branches of the pulmonary arteries (11%
of pulmonary circulation-involved cases) is usually caused by infection,
inflammation, or trauma [3]. In cases of pulmonary artery pseudoa-
neurysms (PAPs) caused by pulmonary infection, PAPs related to
non-tuberculous pulmonary infections are relatively rare [3] and require
prompt diagnosis and treatment. In general, chest x-rays, computed
tomography (CT), CT angiography, bronchoscopy, and conventional
angiography are the diagnostic modalities of choice for patients exhib-
iting massive hemoptysis. One study showed that non-contrast multi--
detector CT, chest x-rays, and bronchoscopy can identify the bleeding
sites in 92.5%, 70%, and 52.5% of massive hemoptysis cases,

respectively [4]. These same modalities are useful in determining the
underlying causes of the massive hemoptysis in 60%, 25%, and 32.5% of
cases, respectively [4]. Additionally, multi-detector CT angiography
(MDCTA) is reportedly able to identify the vascular origins of massive
hemoptysis in 76% of cases and can guide the subsequent therapeutic
procedures [5]. Although MDCTA is a noninvasive and effective diag-
nostic modality for massive hemoptysis, its usefulness for diagnosing
and guiding subsequent treatment is unclear for the rare cases of pa-
tients with PAPs secondary to lung abscesses.

2. Case presentation

A 93-year-old Japanese man with moderate aortic stenosis, fever,
and disturbed consciousness was transferred to the emergency depart-
ment. His measured vital signs were: body temperature, 41.4 °C; blood
pressure, 113/54 mmHg; pulse rate, 124 beats/min; oxygen saturation,
99% (under 90% oxygen inhalation); and Glasgow coma scale, E2V1M4
(seven points). A physical examination revealed crackles in his right
lower chest, and laboratory findings revealed his white blood cell (WBC)
count (14.8 x 103/pL; 74.4% neutrophils), C-reactive protein (CRP)
concentration (13.0 mg/dL), prothrombin time-international normal-
ized ratio (1.41), activated partial thromboplastin time (36 seconds),
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Abbreviations

PAP pulmonary artery pseudoaneurysm

MDCTA multi-detector computed tomography angiography
TAE transcatheter arterial embolization

CT computed tomography

WBC white blood cell

CRP C-reactive protein

and fibrinogen concentration (475 mg/dL). Chest radiography showed
homogeneous opacity consolidation in the right mid and lower zones
(Fig. 1A), and chest CT showed consolidation, with an air bronchogram
in the middle lobe of the right lung (Fig. 1B).

Hence, the patient was admitted with a diagnosis of pneumonia and
treated with intravenous sulbactam/ampicillin (3 g every 8 h). A sputum
culture obtained upon admission was positive for both Klebsiella pneu-
moniae and Pseudomonas aeruginosa; the latter was believed to have
settled in his respiratory tract and not be pathogenic. On day 9, the
patient’s chest CT showed necrosis inside the consolidation; we
continued intravenous sulbactam/ampicillin (3 g every 6 h) and diag-
nosed a lung abscess. Additionally, we administered intravenous cip-
rofloxacin (200 mg every 24 h), given that Pseudomonas aeruginosa was
considered to be related to the lung abscess. Over the following days, the
patient’s general status improved, including defervescence of the fever
with decreases in his WBC counts and CRP levels. On day 29, the patient
suddenly demonstrated massive hemoptysis. The following day, MDCTA
indicated an enhanced nodule inside the abscess, suggestive of a PAP
(Fig. 2A and B). We urgently performed pulmonary angiography, which
confirmed the presence of a PAP (Fig. 2C). We guided a 5-Fr Goodtec®
angiographic diagnostic catheter (Goodman Co., Ltd., Nagoya, Japan)
and a 1.7-Fr Nadeshiko® micro-catheter (JMS, Shinagawa, Japan) to
the PAP and subsequently performed embolization with two 0.018-inch
embolization coils (3-2 and 4-2 mm coil diameters) (Tornado®; Cook
Medical, Bloomington, IN), Histoacryl® (B. Braun Aesculap, Melsungen,
Germany), and Lipiodol® Ultra Fluid (Guerbet, Villepinte, France)
(Fig. 2D).

On day 35, MDCTA revealed a collapsed PAP, and the patient was
discharged on day 45. Approximately 2 months after the embolization,
the patient had not experienced recurrent hemoptysis, and a repeat chest
CT was unable to detect the abscess (Fig. 3).

3. Discussion

This report highlights three clinical issues: 1) the potential
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development of a PAP, secondary to a lung abscess, which leads to
massive hemoptysis; 2) the efficacy of MDCTA for diagnosing PAPs
secondary to lung abscesses; and 3) the procedures for treating PAPs
secondary to lung abscesses.

The reported incidence of pulmonary artery aneurysms or pseudoa-
neurysms is 0.007% [6]. Considering our patient’s condition, we
reviewed cases of non-tuberculosis-associated PAPs that arose second-
ary to lung abscesses. A search of the PubMed database revealed only
five reports (in English) of PAPs secondary to lung abscesses since 1985.
Table 1 summarizes the features of these 5 patients and the one
described in this report [7-11]. Interestingly, all cases involved
middle-aged or older Japanese men, suggesting a regional underdiag-
nosis of PAPs secondary to lung abscesses. Streptococcus constellatus,
Staphylococcus aureus, K. pneumoniae, and P. aeruginosa were reported as
having contributed to the abscesses. In concordance, our patient also
presented with sputum samples positive for K. pneumoniae and
P. aeruginosa. However, the isolates derived from our patient did not
possess hypermucoviscosity (negative string test) or mucoid pheno-
types. Additionally, among the reported cases, the median time from the
diagnosis of a lung abscess to the development of hemoptysis was 14
days. In contrast, the analogous time for cases of bronchial
artery-associated hemoptysis secondary to a lung abscess is unknown;
therefore, distinguishing the arteries from which massive hemoptysis
originated is challenging. Nevertheless, we should consider the possi-
bility of PAPs in cases of delayed hemoptysis secondary to lung
abscesses.

MDCTA was used to diagnose all the PAPs described in Table 1.
Conventional angiography is no longer used for diagnosing PAPs
because of the limited information provided on a vascular lumen image,
particularly pertaining to the surrounding anatomical structures [12].
Moreover, identifying PAPs in the peripheral branches of the pulmonary
arteries or in the presence of a thrombus in the vascular lumen may not
be possible [12]. MDCTA is also useful for diagnosing abnormal bron-
chial arteries and aortopulmonary artery shunts [3,13,14]. Therefore,
this technique may guide endovascular procedures, minimize the
contrast load and radiation exposure, and reduce the number of com-
plications associated with angiography. In our case, we diagnosed a
PAP, without abnormal bronchial arteries, using MDCTA before con-
firming using conventional angiography. Thus, MDCTA appears to be
helpful for diagnosing PAPs secondary to lung abscesses.

PAPs are often treated with either TAE or surgery given that the
mortality associated with ruptured PAPs is over 50% [15]; however, the
criteria for selecting specific procedures have not been established. Ur-
gent surgery is not recommended for PAPs in patients with poor respi-
ratory function or in poor general condition as the procedure is
associated with increased mortality in such patients [16]. However,
surgery should be considered for patients with active pleural

Fig. 1. Chest x-ray image shows consolidation in the right mid and lower zones (A). Computed tomography shows consolidation and an air bronchogram in the

middle lobe of the right lung (B).
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Fig. 2. Multi-detector computed tomography angiography (MDCTA) on day 30 shows an enhanced nodule inside the lung abscess (yellow arrow) (A) and the
pulmonary artery pseudoaneurysm (PAP) (white arrow) (B). Pulmonary angiography demonstrates the PAP (C). Blood flow almost disappears after successful
transcatheter arterial embolization (D). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

TAE
$
Hemoptysis
WBC 14,800 18,400 15,400 8,200 9,700 4 5,800 5,900
(/nL)
CRP 3 7
(mg/dL) 13.0 21.83 10.73 3.09 1.72 0.10 0.70
3gIVevery8h
Sulbactam/ I'd
Ampicillin 3glVevery6h
Ciprofloxacin 400mg IV every 24h 400 mg/day
Clavulanate/
Amoxicillin 750 mg/day
Amoxicillin 750 mg/day
Day 1 9 15 22 27 29 30 45 98

Fig. 3. Patient’s clinical course. During antibiotic treatment for the lung abscess, the patient suddenly developed massive hemoptysis on day 29. A pulmonary artery
pseudoaneurysm was detected by multi-detector computed tomography angiography and was treated with transcatheter arterial embolization (TAE) on day 30 with

no recurrence. The abscess was no longer detectable using chest computed tomography on day 98. (For interpretation of the references to color in this figure legend,
the reader is referred to the Web version of this article.)



H. Tanaka et al.

Respiratory Medicine Case Reports 34 (2021) 101508

Table 1
Pulmonary artery pseudoaneurysms associated with lung abscesses.
Authors Age Sex Location Comorbidities Pathogen(s) Antibiotics Time from lung Tools to Procedure ~ Outcome
(years) abscess to hemoptysis diagnose the
(days) PAP
Saito et al. 46 Male Japan Depression Staphylococcus NA 0 CTA Lobectomy A
[71 aureus
Hamada et al 79 Male Japan CIAf Not detected Tazobactam/ 7 CTA TAE D1
[8] piperacillin
Oguma et al 66 Male Japan Oropharyngeal Pseudomonas Sulbactam/ 16 CTA TAE D2
[9] Cancer aeruginosa ampicillin
Morinaga 63 Male Japan Hypertension Streptococcus Levofloxacin 30 CTA Lobectomy A
etal. [10] constellatus
Haranaga 90 Male Japan Hypertension Not detected Cefotaxime 14 CTA None A
etal. [11] Parkinsonism
This case 93 Male Japan Aortic stenosis Klebsiella Ciprofloxacin 30 CTA TAE A
pneumoniae Sulbactam/
Pseudomonas ampicillin
aeruginosa

CI, cerebral infarction; Af, artrial fibrillation; NA, not applicable; CTA, computed tomography angiography; TAE, transcatheter arterial embolization; A, alive; D1,

death without relevance to TAE; D2, death with unknown cause.

hemorrhage, recurrent hemoptysis, and active infections that are re-
fractory to antibiotic treatment [17]. In contrast to surgery, TAE tends to
be a safe and noninvasive procedure, even in urgent situations, as
MDCTA can accurately identify PAPs and their associated feeding ar-
teries; MDCTA can also be used to guide the TAE procedure [18]. TAE
can also be performed to control hemorrhage in cases where surgery is to
be performed [19,20]. In our review, TAE was successfully performed,
without complications, in two patients, despite their poor respiratory
[8] or general [9] conditions. Although TAE was initially planned in two
surgical treatment cases, surgery was subsequently performed due to the
difficulty associated with accessing the PAPs [7,10]. Accordingly, TAE
of PAPs secondary to lung abscesses may be selected, if accessible;
however, surgery should be considered in cases that are inappropriate
for TAE. In our case, selective pulmonary angiography identified the
PAP based on the MDCTA findings and TAE was successfully performed.
We believed that the focal coagulation around the coils was inadequate
because of the coagulation abnormality caused by the lung abscess and
the liquid embolic materials filling the injured vessels. Hence, we first
performed coil embolization of the distal segment of the pseudoaneur-
ysm to avoid overflow of the n-butyl-2-cyanoacrylate (NBCA), which
subsequently filled the injured vessel leading to the pseudoaneurysm.
We believe that TAE should be considered for the control of massive
hemoptysis caused by PAPs that form secondary to lung abscesses,
regardless of whether surgery is performed.

4. Conclusions

e PAP should be considered in the differential diagnosis of delayed
hemoptysis secondary to a lung abscess.

e MDCTA is effective for detecting PAPs and their feeding arteries.

e TAE should be the first modality considered for the treatment of PAPs
secondary to lung abscesses.
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