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Accessory renal arteries (ARAs) are common and usually originate from the abdominal aorta and the renal artery.
Inferior phrenic arteries (IPAs) can also arise from the abdominal aorta or its branches. In this paper, we present
the first case of a common trunk of the right ARA and right IPA arising from the thoracic artery at the level of T10,
which was discovered by multidetector-row computed tomography in pretherapeutic evaluation and clearly
confirmed by selective angiography. It is important to recognize this anatomical variation when performing
cardiovascular and interventional radiological procedures.
Introduction

Accessory renal arteries (ARAs) are the most common anatomical
variations in the kidney vasculature. The reported incidence of ARAs
ranges from 8.7% to 75.7%, with an average incidence of 28.2%.1 ARAs
most commonly originate from the abdominal aorta and the renal ar-
tery.1 The inferior phrenic artery (IPA) usually originates at the T12 and
L2 levels.2 The origin of the IPA varies; it can arise from the abdominal
aorta, celiac axis, renal artery, accessory renal artery, left gastric artery,
hepatic artery, superior mesenteric artery, or spermatic artery.2,3 It is
clinically important to recognize anatomic variations of ARAs and
IPAs.1,3–14 We report here the first case of a common trunk of the right
ARA and right IPA arising from the thoracic artery as identified by
multidetector-row computed tomography (CT) angiography and digital
subtraction angiography.

Case report

A 62-year-old man was referred to our institution to undergo bron-
chial artery embolization for the management of massive hemoptysis
caused by bronchiectasis. He underwent multidetector-row CT angiog-
raphy as part of a pre-therapeutic evaluation. CT angiography was per-
formed with a 64-detector-row scanner in the craniocaudal direction
from the base of the neck to the level of the renal arteries. A 20-gauge
intravenous catheter was inserted into the antecubital vein, and 100
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mL of iohexol (350 mg of iodine/mL; Omnipaque; GE Healthcare, Mil-
waukee, WI, USA) was injected at a rate of 4.0 mL/s, followed by 30 mL
of saline solution. A region of interest was identified in the descending
aorta. When the attenuation reached 100 HU, craniocaudal scanning was
started 6 s later during a single breath hold.

CT showed bilateral bronchiectasis, which was severe in the right
middle lobe. CT angiography showed two right bronchial arteries, two
left bronchial arteries, and one right internal thoracic artery that was
definitely hypertrophic. The right IPA was dubiously hypertrophic.
Simultaneously, CT angiography showed the common trunk of the right
ARA and right IPA arising from the right lateral posterior aspect of the
thoracic artery at the level of T10. The trunk arose from the point of
origin of the thoracic artery located at 3.5 mm, and the angle between the
trunk and the thoracic artery was 16.3�. It passed anteroinferiorly (7.3
cm) and ran along the right posterior side of the thoracic artery and right
anterior side of T10 to T12, passed anteroinferiorly, penetrated the dia-
phragm, and finally gave rise to the right ARA and right IPA (Fig. 1). CT
also revealed the structure of arteries (celiac artery, superior mesenteric
artery, right renal artery, left renal artery, and left ARA) in the upper
abdomen (Fig. 2).

Procedural access to catheterization was performed through the right
femoral artery. Embolization of the pathological bronchial arteries and
the right internal thoracic artery was performed using polyvinyl alcohol
particles (PVA-300; Cook Medical, Bloomington, IN, USA). After embo-
lization of the bronchial and internal thoracic arteries, the patient
puted tomography.
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Fig. 1. A Multi-oblique maximum intensity projection (MIP) computed tomography (CT) shows a common trunk (black arrow) of the right accessory renal artery
(ARA) and right inferior phrenic artery (IPA) arising from the thoracic artery and right renal artery (white arrow). B Transverse MIP CT shows the trunk (arrow) arising
from the right lateral posterior aspect of the thoracic artery at the level of T11. C Transverse MIP CT shows the trunk penetrating through the right diaphragm
(white arrows).

Fig. 2. Three-dimensional CT angiography with maximum intensity projection
of the right thoracic ARA and other major arteries in the upper abdomen. CA
celiac artery, LARA left accessory renal artery, LRA left renal artery, RARA right
accessory renal artery, RRA right renal artery, SMA superior mesenteric artery.
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underwent selective angiography of the common trunk of the right ARA
and right IPA using a 5F Mickelson catheter (Cook Medical), which
confirmed that the CT angiography findings of the anatomy and the right
IPA were not pathological. The angiogram clearly demonstrated that the
branches of the right IPA were the superior adrenal branch, inferior vena
caval branch, posterior and anterior branches of the IPA, and the dia-
phragmatic branch (Fig. 3A). The right ARA gave rise to two renal
capsule arteries and then supplied the upper pole of the kidney (Fig. 3A).
With the consent of the patient (obtained before the procedure), an
additional selective angiography of the right renal artery was performed
and the angiography demonstrated an absence of perfusion defects in the
blood supply area of the right ARA (Fig. 3B). Hemoptysis was completely
brought under control with this procedure, and the patient experienced
no further episodes of hemoptysis in the 11-month follow-up period.

Discussion

The sites of origin of the renal artery, ARA, and IPA have numerous
anatomical variations. Three variations similar to our case have been
reported: a thoracic origin of the right renal artery, a thoracic origin of
the right ARA, and a common trunk of the IPAs originating from the left
ARA.4–6 A renal origin of the IPA has usually been described as involving
the right side, and a thoracic origin of the renal artery or ARA has been
depicted as involving the right side in all previous reports.1–6 The
anatomical variation in the present case was the thoracic origin of the
common trunk of the right ARA and right IPA.
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Fig. 3. A selective angiogram of the common trunk of the right ARA and right IPA. The branches are clearly demonstrated (1 superior adrenal branch, 2 inferior vena
caval branch of the IPA, 3 posterior branch of the IPA, 4 anterior branches of the IPA, 5 diaphragmatic branch of the IPA, 6 renal capsule arteries). b Selective
angiogram of the right renal artery shows the absence of any perfusion defects (star) of the upper pole of the kidney.

L. Li et al. Journal of Interventional Medicine 4 (2021) 152–154
There are several possible embryological explanations for this varia-
tion. The renal arteries develop from primitive mesonephric arteries,
which form a vascular net on both sides of the aorta between the C6 and
L3 vertebrae, which is known as the rete arteriosum urogenitale.4 The
persistence of primitive mesonephric vessels results in the development
of highly anomalous renal arteries, and the right renal artery orifice is
usually superior to that on the left side.4 This might be why all reported
cases of the renal artery or ARA arising from the thoracic aorta are the
right renal arteries. IPA develops independently of the primitive meso-
nephric artery.6 Therefore, our case might have involved the develop-
ment of a highly anomalous right ARA combined with a right IPA
connection at the renal artery.

The IPAs give rise to the anterior, posterior, superior suprarenal, and
middle suprarenal branches.3 In addition, the right IPA gives rise to the
inferior vena caval and diaphragmatic branches, and the left IPA gives
rise to gastric, esophageal, and accessory splenic branches.3 Therefore,
IPAs supply not only the diaphragm but also most other organs. Knowl-
edge of the variations in ARAs and IPAs is very important for clinicians in
the fields of interventional radiology, surgery, cardiology, nephrology,
and similar medical disciplines.

Knowledge of this variation is important for cardiovascular and
interventional radiologic procedures. IPA is the most common extrahe-
patic collateral blood supply for hepatocellular carcinoma.3 The IPA is an
important nonbronchial systemic artery in endovascular embolization for
the treatment of hemoptysis.7 Bleeding from the right IPA can occur after
liver transplantation or pheochromocytoma rupture of the adrenal
gland.8,9 The IPA also serves as a feeding artery during transarterial
infusion for lung cancer.10 Knowledge of renal arterial anatomy is
important in aortic stent-grafting and the management of renovascular
hypertension, renal trauma, and renal cancer.1,11–13 Furthermore, the
ARA was recently reported to be an important artery in catheter-based
renal sympathetic denervation.14

Although a common trunk of the right ARA and right IPA arising from
the thoracic artery represents an extremely rare variation in vascular
anatomy, its clinical importance cannot be underestimated.

Patient consent

Written informed consent was obtained from patients for publication
of this case reports and any accompanying images.
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