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Table 1
Characteristics of 47 cases of bronchial artery varices in Japan.

Characteristic n

Age (n=47)
Average + SD
Sex (n = 47)
Male 21
Female 26
Chief complaint (n = 47)
Haemoptysis, haemosputum 39
Cough 2
1
5

50.6 + 18.0

Dyspnoea
None
Chest radiography (n = 46)
Abnormal shadow 27
Normal 19
Location of bleeding point (n = 44)
Side
Right 30
Left 12
Both 2
Location of bronchus
Trachea
Main bronchus
Right upper
Middle
Lower
Left superior segment
Lingular segment
Lower
Bronchoscopic findings (n = 45)

—

—
BB W NN N -

Bulge or polypoid lesion 35

Blood clots or bleeding 8

Normal 2
Pulsatility (n = 29)

+ 8

- 21
B—P shunt (n = 40)

+ 28

- 12
Therapy (n = 47)

Lobectomy/segmentectomy 24

Ligation of BA 14

BAE 18

None 2

B—P, right bronchial artery to the right pulmonary artery; BA, bronchial
artery embolization; BAE.

bifurcation to the bronchus intermedius (Fig 1d, arrow).
These vessels were consistent with the lesions seen on
bronchoscopy at the right second bifurcation (Fig 1b) and
bronchus intermedius (Fig 1c¢), respectively. The patient was
suspected of having BAVs, and selective bronchial arteri-
ography was performed, which revealed bilateral tortuous
(Fig 2a, b, arrowhead) and dilated bronchial arteries with
shunt formation between the right bronchial artery (BA)
and the right pulmonary veins (PVs; Fig 2a, asterisk). Thus,
she was diagnosed with bilateral BAVs with a shunt from
the right BA to the PVs, suggesting the shunt of the right BA
to the right PA (B—P shunt).

Three-dimensional (3D) CT showed bilateral coronary to
pulmonary artery fistulas (CPAFs) that originated from the
proximal portion of the left circumflex (LCX) coronary
artery (Fig 3a, b, d and e, arrow) and atrioventricular nodal
branch (Fig 3d and e, double arrow) of the right coronary

artery (RCA). The curved multiplanar reconstruction (MPR)
image (Fig 3e) confirmed the right B—P shunt (Fig 3e,
arrowhead), which was evident in the bronchial
arteriography.

Further evaluation with coronary angiography demon-
strated fistulous arteries from LCX (Fig 3c, arrow) and RCA
(Fig 3f, double arrow) draining to the right and left
pulmonary arteries in the moving images, respectively, but
the fistulous communication with each pulmonary artery
was not clearly delineated in the images (Fig 3f). Right heart
catheterization showed pulmonary artery pressure was
normal (21/9 mmHg), with only mild oximetric step-up
with multiple blood sampling between the right heart
(oxygen saturation Sa0,, 71%) and pulmonary arteries
(Sa0,, 78%), suggesting that the fistula was mainly distal to
the blood sampling points. Moreover, the pulmonary to
systemic blood flow ratio (Qp/Qs) was calculated and found
to be small (1.3), which seemed to be a cause of the poor
identification of the PA in the still frames of the coronary
angiographic images (Fig 3f).

CAFs are rare congenital anomalies but acquired forms
occur as complications of coronary angioplasty, chest
trauma, and bypass surgery.? While, bronchial artery vari-
ces, including bronchopulmonary anastomosis, seem to be
associated with pulmonary diseases such as tuberculosis,
bronchiectasis, empyema, pneumonia, and mediastinal
tumour.”> However, none of these diseases was noted in the
present patient’s lung. Thus, she was diagnosed with
bilateral BAVs with right B—P shunt and bilateral CPAFs,
both of which were categorized as congenital in origin. After
supportive care, the patient seemed to be better, but 2
months later she died of recurrent, sudden, massive
haemoptysis.

Case 2

A 76-year-old woman was referred to hospital because of
haemosputum and haemoptysis. She had a history of
thoracic aortic dissection and left carotid artery stenosis 19
and 6 years earlier, respectively, for which she was treated
with warfarin and ticlopidine hydrochloride. Her vital signs
and physical examination were normal, except for
decreased breath sounds in her right lower lung field. On
admission, the chest radiograph showed a dense consoli-
dation in the same area. Bronchoscopy 1 week after
admission demonstrated protruding submucosal masses
measuring up to 3 cm in size with pulsation from the orifice
of the right superior lobar branch (Fig 4a, arrow) to the
bronchus intermedius or lower trunk. Enhanced thoracic CT
depicted enormous collateral dilating vessels predomi-
nantly surrounding the right bronchus intermedius (Fig 4b)
with atelectasis of right lower lobe (figure not shown).
Further evaluation by both maximum intensity projection
(MIP) imaging (Fig 4c) and aortic angiography (Fig 4d)
confirmed that these vessels were consistent with bronchial
artery varices, some of which arose from the internal
mammal artery (Fig 4c, d, arrowhead) or a few points of the
aortic arch (Fig 4c, d, arrow). As with case 1, there was no
apparent underlying pulmonary disease; thus, she was
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Figure 1 (a) The admission chest radiograph showed a faint abnormal shadow in the right lower lung field. Bronchoscopy performed 10 days
after admission demonstrates a non-pulsatile lesion like a wheal covered by normal mucosa (b, arrowhead), with dilated submucosal vessels or
bridging folds (b, ¢, arrowhead) at the orifice of the right second bifurcation (b), right upper trunk, and bronchus intermedius (c). Contrast-
enhanced thoracic CT undertaken the same day as the bronchoscopy, demonstrates multiple enhanced and dilated vessels surrounding the
bronchial wall of the bronchus intermedius (d, arrow).

(a) - (b)

Figure 2 Selective bronchial arteriography shows bilateral tortuous (a, b, arrowhead), dilated bronchial arteries and fistulas with pulmonary
veins (asterisks). LBA, left bronchial artery; RBA, right bronchial artery.
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(d)

(e)
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Figure 3 Three-dimensional (3D) CT shows fistulous communication originating from the proximal portion of the LCX artery (a, arrow) and
running through adjacent to the inferior left atrial wall (b, d, arrow) toward the right PA. (c) Coronary angiography confirmed this fistulous artery
arose from the LCX artery (arrow), and finally connected to the right PA (arrowhead). 3D-CT also shows fistulous communication originating
from the distal portion of the atrioventricular nodal branch (d, double arrow) of the RCA. The curved multiplanar reconstruction (MPR) image (e)
demonstrates bilateral fistulous arteries from the LCX (arrow) and RCA (double arrow), respectively. The right B—P shunt was also noted
(arrowhead). (f) Coronary angiography demonstrated a fistulous artery from the atrioventricular nodal branch (double arrow).

considered as having congenital BAVs. Although surgery
was planned, 3 weeks after the first visit to the hospital, she
died of sudden massive haemoptysis.

Discussion

An intensive examination of the 47 reported cases of
BAVs in Japan (Table 1)%~1 showed several characteris-
tics.!6-1° The chief complaints were haemosputum and/or
haemoptysis (n = 39, 83%). The incidence of B—P shunt was
70% (n = 28), with the pulmonary artery (n = 28, 70%) and
both the artery and vein (n = 1, 0.02%). Endoscopic findings
were a polypoid and/or bulging lesion (n = 35, 77.8%) and
blood clots/bleeding (n = 8, 17.8%). The incidence of pulsa-
tion among these submucosal lesions was not high (n = 8,
27.6%). The bleeding site was more commonly in the right
bronchus (n = 30, 68.2%) than in the left bronchus (n = 12,
27.2%). Regarding the right bronchial bleeding, the middle
to lower lobe was the most common site (n = 20, 45.4%),
followed by the upper lobe (n 12, 27.3%). The chief
complaints of the present two cases were haemosputum
and haemoptysis, with bleeding from the right bronchus.
Both cases had submucosal lesions with or without
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pulsation, and only case 1 had a B—P shunt. These findings
of the present cases were identical with the findings
described in the previous reports.

CAF was first described by Krause in 1865;23 today, this
was the most common haemodynamically significant
coronary artery abnormality, and it has been identified in
0.2% of routine cardiac angiographic studies.?® The inci-
dence is 0.13% of congenital cardiac lesions, while its inci-
dence in the overall population is estimated to be about
0.002%.21%2 Most CAFs involve a single communication,
whereas multiple fistulas have been identified, as in the
present case. The most common sites of drainage are the
right ventricle (41%), followed by the right atrium (26%) and
the pulmonary artery (17%), whereas the left-sided cham-
bers of the heart are less likely to be the draining site. More
than 90% of the fistulas drain into the venous circulation.?*
In this regard, the present CAF demonstrated an extremely
rare pattern that originated from both the RCA and the LCX
and drained into the left and right PAs, respectively. To the
authors knowledge, this is the first report of bilateral BAVs
combined with bilateral CPAFs.

The previous reports of the BAVs reported in Japan
between 1981 and 2010 indicated several characteristic
critical issues in the diagnosis of the patients. The possibility
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(d)

Figure 4 (a) Bronchoscopy performed 1 week after admission demonstrates the protruding submucosal masses measuring up to 3 cm in size at
the orifice of the right superior lobar branch (arrow). (b) Enhanced thoracic CT depicts the enormous dilated vessels predominantly surrounding
the right bronchus intermedius. The MIP image (c), and aortic angiography (d) show the bronchial artery varices, some of which arise from the

internal mammal artery (arrowhead) or aortic arch (arrow).

of BAVs should be considered whenever a patient presents
with haemosputum and/or haemoptysis; polypoid and/or
bulging lesion on bronchoscopy regardless of its pulsation;
bleeding or abnormal findings on bronchoscopy or radiog-
raphy (ie. enhanced thoracic CT) in middle to lower lobe.
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