Supplementary Appendix 1. 
Imaging studies and analysis 
All patients underwent contrast-enhanced CT of the chest prior to BAE to determine the area of pulmonary hemorrhage, the anatomic location and diameter of the bronchial artery origin on the lesion side, and the presence or absence of bronchial artery dilatation and aneurysm. Bronchial arterial dilatation was defined as a bronchial artery diameter of >2 mm (Figure S1A) (1) or when the bronchial artery was traceable from its origin to the ipsilateral hilum (Figure S1B) (2). The imaging studies were independently reviewed by at least one diagnostic radiologist and pulmonary physician. 
Thin slice data were made in all cases and coronal and sagittal views were created by multi-planar reconstruction. CT angiography was made by Three-Dimensional Image reconstruction software (Ziostation 2®, Ziosoft Inc, Japan or SYNAPSE VINCENT®, Fujifilm Medical, Tokyo, Japan) for those cases that could be made (Figure S2A, B). The CTA will allow the elimination of the time and effort required for aortography, as well as the prior understanding of the anatomical location of the vessels and their locations, thereby shortening the procedure time, reducing the use of contrast media, and decreasing fluoroscopic doses.


Supplementary Appendix 2. 
Angiography and embolization 
All BAE procedures were performed by radiologists or the collaboration of radiologists and respiratory physicians. We performed BAE via a right or left femoral arterial access with a 4- or 5-Fr long vascular sheath (25 cm). All possible responsible arteries identified by CT were super-selectively evaluated using arteriography with 4- or 5-Fr guiding catheter (SHC®; Medikit, Tokyo, Japan, MK-1®; HANACO, Saitama, Japan) and 1.9/2.8-Fr microcatheter (BISHOP®, CROSS I®; PIOLAX, Yokohama, Japan) systems with 0.014-0.016 inch guide wires(Transend™®;Boston Scientific, Massachusetts, USA, Meister®; ASAHI INTECC, Japan, GT wire®; TERUMO, Tokyo, Japan) during the session. 
When vascular abnormalities such as bronchial arterial aneurysms, peripheral hypervascularity, and systemic-pulmonary shunting were observed, the arteries were super-selectively embolized using the 2.8-Fr microcatheter system. Microcatheter was co-axially introduced and advanced as distally as possible to avoid the reflux of embolic agents into the spinal arteries or the aorta. If the bronchial artery to be treated as the intercostal bronchial artery trunk, the intercostal artery was excluded from treatment and a microcatheter was inserted to the peripheral bronchial artery for super-selective embolization. When treating the intercostal artery, we tried to embolize super-selectively at as peripheral location as possible while carefully observing the presence of the anterior spinal artery during angiography to avoid spinal cord ischemia.
Embolization was performed on the responsible arteries with a GS or a combination of a GS and PVA particle. GS were injected into the target vessel via a microcatheter after making some small particles by the following methods: cutting method with scissors or pumping back and forth multiple times with two 5 ml syringes using a three-way stopcock. These methods were selected depending on the preference of the IVR doctors. We injected the embolic materials into the responsible arteries with care for ectopic embolization due to backflow until the proliferation of peripheral blood vessels had disappeared on angiography. Bronchial aneurysm was defined as localized arterial dilation ≥1.3-fold larger than the proximal and distal vessels on CT or angiography (Figure S3A). The bleeding site was identified by the greatest degree of diffuse ground-glass opacities on CT and/or coagulation on bronchoscopy. 
If the bronchial artery is the common trunk with the intercostal artery, in these cases, after selective angiography confirmed that the intercostal artery was not associated with hemoptysis, superselective embolization was performed through a catheter inserted into the periphery of the BA (Figure S3B). One patient with intercostal artery embolization in this study underwent embolization after confirming no depiction of the artery of Adamkiewicz (AKA) by super-selective angiography for the intercostal artery. The angiography findings were retrospectively reviewed by at least one radiologist and one well-experienced pulmonary physician.
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FIGURE LEGENDS
Figure S1
86-year-old woman. Example of extraction of the right bronchial artery. 
(A, B) Axial view 
The right bronchial artery branches from the left side of the aortic arch. 
(C, D) Coronal view 
There were findings of dilatation of the bronchial artery origin and bending and tortuous formation to the pulmonary hilum. 
(E, F) 3D CT angiography
Front view (E) and Lateral view (F) 
Rotation allows for a three-dimensional understanding of the relationship between the vascular track and the origin of the vessels. 
 *Red arrow: Bronchial artery

Figure S2
(A) 3D CT angiography with reconstruction. 
(B) Mapping of the left and right bronchial artery origins and the left and right intercostal artery origins on fluoroscopic images. 
 
* Red arrow: right bronchial artery origin, Blue arrow: left bronchial artery origin 
* Red ahead: right intercoastal artery origin, Blue ahead: left intercoastal artery origin

Figure S3
57-year-old woman, right intercostobronchial artery trunk case;hemoptysis in the right middle lobe.
(A) The selective angiography was observed in the intercostobronchial artery trunk (black arrow) including the right third and fourth intercostal arteries (yellow arrow). 
The bronchial artery diameter origin was 1.2 mm. In the distal bronchial artery, hypervascularization and small aneurysm formation were observed (orange arrow).

(B) Super-selective bronchial artery embolization performed on a right bronchial artery. The embolization was performed on a right bronchial artery after placing the microcatheter (blue arrow) distal to the bronchial artery branch (red arrow). A small aneurysm (orange arrow) was found in the peripheral vascular branch of the right lower lung field, coinciding with the site of hemoptysis. 
