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A B S T R A C T

Nontarget embolization from transarterial liver-directed therapy for hepatocellular carci-

noma is a rare complication. We present a case of flank skin ulceration after embolization

of the inferior phrenic artery supplying tumor. This complication of inferior phrenic artery

embolization underscores caution when using small particles to embolize extrahepatic supply

to hepatocellular carcinoma.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Hepatocellular carcinoma (HCC) is the leading primary malig-
nancy of the liver, most often occurring in the setting of chronic
liver disease [1]. Transarterial chemoembolization is a proven
treatment for HCC, and the primary therapy in the setting of
multifocal disease [2]. Additional transarterial treatment for HCC
includes bland embolization, embolization using drug-eluting
microspheres, and radioembolization using beta-emitting
microspheres [3–5]. Extrahepatic vessels can often supply in-
trahepatic tumors, particularly those along the capsular surface
[6,7]. The right inferior phrenic artery, for example, can supply
tumor at the dome or lateral margins of the liver [8,9]. Extra-
hepatic vasculature can be targeted for transarterial treatment
of liver tumors. With any transarterial therapy, nontarget

embolization is a potential complication either by direct or col-
lateral flow. In rare cases, nontarget embolization has resulted
in gastrointestinal ulceration, pulmonary infarction, or skin isch-
emia [10–13].

Before treatment with yttrium-90 (Y90) microspheres, a plan-
ning angiogram is done to map out the arterial anatomy of the
liver and to calculate the hepatopulmonary shunt fraction using
microaggregated albumin Tc99m. On occasion, if extrahe-
patic vessels are seen to supply the liver tumors, embolization
of these vessels may be performed to facilitate Y90 delivery
via intrahepatic arteries [13,14]. Additionally, embolization of
extrahepatic arterial supply to the tumors can help ensure a
complete treatment by treating all pertinent arterial feeders.
We present a case of flank skin ischemia and ulceration
after transarterial embolization of the right inferior phrenic
artery using small particles to address extrahepatic arterial
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supply during a planning angiogram for radioembolization.The
danger of small particle embolization of extrahepatic feeders
to HCC leading to nontarget ischemic effects is underscored.

Case presentation

Institutional review board approval is not required for single
patient retrospective review at our institution. A 66-year-old
male with hepatitis C virus-related cirrhosis and portal hy-
pertension was referred for treatment of an infiltrative 10-
cm right hepatic lobe HCC (Fig. 1A). The patient was selected
for Y90 radioembolization based on consensus recommenda-
tions by our multidisciplinary liver tumor board. The patient’s
liver function was preserved (Child-Pugh-Turcotte score A5),
and he had good functional status with no history of ascites,
hepatic encephalopathy, or gastrointestinal bleeding.

Planning angiography demonstrated dominant tumor ar-
terial supply from the posterior division of the right hepatic
artery (Fig. 1B). In addition, angiography of the right inferior
phrenic artery showed approximately 10% supply to the overall
tumor burden (Fig. 1C). Particle embolization of the right in-
ferior phrenic supply was performed at the time of planning
angiography with plans for subsequent Y90 treatment to the
dominant hepatic arterial supply. One-hundred micron
microspheres were used to embolize the right inferior phrenic
artery vascular supply to the right lobe HCC. Postembolization

angiography showed decreased tumor enhancement and pre-
served antegrade flow in the right inferior phrenic artery (Fig.1D).

Approximately 8 hours after treatment, the patient re-
ported right flank pain and had slight mottling to the skin in
a dermatomal pattern (Fig. 2A).The skin changes worsened over
the ensuing several hours, prompting a punch biopsy of the
affected area. The biopsy specimen revealed microspheres
within the vasculature, suggesting ischemic dermatopathy as
the cause of the observed skin changes (Fig. 3).The patient was
managed conservatively with emollient application to the af-
fected area for moist healing, and was given oral narcotic pain
medication for associated discomfort. The skin was moni-
tored for the next 3 weeks, during which time 2 focal areas of
skin ulceration measuring approximately 1 cm each were ob-
served (Fig. 2B). Conservative management continued, and his
skin healed over the next 3 months without progressive ul-
ceration or infectious complication, leaving only focal residual
pigmentation (Fig. 2C).

Discussion

Nontarget embolization is a rare complication of transarterial
therapies for hepatic neoplasms [10,13]. Particularly when treat-
ing intrahepatic tumors via extrahepatic collateral circulation,
caution must be diligently applied to avoid embolization of an-
atomic perfusion pathways. Structures at risk for such nontarget

Fig. 1 – (A) Arterial phase MRI showing an infiltrative arterial enhancing mass in the posterior right lobe of the liver.
(B) Angiogram from the right posterior division hepatic artery showing hypertrophy of the artery and dominant supply to
the right lobe HCC. (C) Angiogram from the right inferior phrenic artery showing supply to the superior and medial aspects
of the tumor (arrows). (D) Postembolization angiogram showing decreased tumor blush supplied by the right inferior
phrenic artery. HCC, hepatocellular carcinoma; MRI, magnetic resonance imaging.
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