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Abstract
Purpose  To identify the incidence and outcomes of iatrogenic celiac and hepatic artery dissections during transarterial thera-
pies, including bland embolization, chemoembolization, radioembolization (TARE), and pre-TARE scintigraphic mapping.
Methods  The institution’s quality assessment database, electronic medical record, and picture archiving and communica-
tion system were reviewed to identify all patients who underwent transarterial locoregional therapy from 1/2001 to 7/2017 
and to determine the incidence of iatrogenic dissection, to assess patency of the arteries after dissection, and to assess the 
ability to complete therapy.
Results  2253 patients underwent 3776 transarterial hepatic oncology procedures. Among 3776 procedures, 40 (1.1%) were 
associated with dissection of the visceral vasculature, affecting 39 patients (1.7%). The incidence of flow-limiting dissections 
was 0.3% (13/3776) and non-flow-limiting dissections was 0.7% (27/3776). After dissection, 68% (27/40) of treatments were 
completed the same day. Among the 13 aborted treatments, 8 (62%) were completed on a subsequent encounter. Follow-up 
imaging was obtained in 26 of 40 cases at median time of 63 days. Complete resolution of the dissection was seen in 15/26 
cases (58%), near complete resolution (< 30% luminal narrowing) in 3/26 (12%), unchanged appearance of a non-flow-
limiting dissection in 4/26 (15%), progressive luminal narrowing in 3/26 (12%), and complete occlusion in 1/26 (4%).
Conclusion  Iatrogenic dissections of visceral arteries rarely occur during tumor embolization procedures. 35/39 (90%) of 
patients underwent successful treatment despite the dissection.
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Introduction

In 2008, over 10,000 interventional oncology procedures, 
including ablation and transarterial embolization were per-
formed in the Medicare population [1]. This number con-
tinues to grow, as interventional oncologic therapies have 
become well-accepted treatment options. In patients with 
primary liver cancers and hepatic metastases, transarterial 
embolization therapies are mainstays for treating inoperable 
disease or as a bridge to transplantation [2–4]. Transarte-
rial hepatic radioembolization (TARE), bland embolization 

(TAE), and chemoembolization (TACE) are generally well 
tolerated, with most studies reporting major complication 
rates less than 5% [5–8].

Iatrogenic arterial injuries, including dissections, are one 
of the potential major complications that may occur during 
transarterial oncologic embolizations. An arterial dissection 
may lead to end organ ischemia or make delivery of the 
embolic treatment impossible. The natural history of these 
injuries and the ability of patients to successfully undergo 
subsequent treatment are not well established [9–11]. The 
purpose of our study is to identify the incidence and out-
come of iatrogenic visceral artery dissections during tran-
sarterial therapy of liver tumors.
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Materials and methods

Institutional review board approval was obtained for this 
single-center retrospective study. Our institution’s qual-
ity assessment (QA) database (HI-IQ, ConexSys, Lincoln, 
RI) was used to identify all patients with liver tumors, 
including primary and metastatic lesions, who underwent 
transarterial hepatic embolization therapies or pre-TARE 
scintigraphic mapping by our institution’s interventional 
radiology department from January 2001 to July 2017. 
The procedures were performed by one of the ten fellow-
ship trained and board certified interventional radiologists 
with between 2 and 35 years of experience. Transarterial 
therapies were performed as previously described [12–15].

The QA database was searched for, “intimal injury/dis-
section,” associated with TACE, TAE, TARE, and pre-
TARE scintigraphic mapping. Patient data and procedure 
information were obtained from the institution’s electronic 
medical record and picture archiving and communication 
system.

In cases where iatrogenic arterial dissection was identi-
fied as a complication, the medical record was evaluated to 
assess if the dissection was categorized as flow-limiting, 
defined as an occluded vessel without antegrade flow, by 
the operating physician. Additionally, the type of catheter 
and/or wire used at the time the dissection was identified, 
the artery in which the dissection occurred, if and how 
the dissection was treated, if the intended procedure was 
successfully completed either on the day of the sched-
uled treatment or on a subsequent date, and the patency of 
the affected artery on follow-up imaging (arteriography, 
triphasic liver CT, and CT angiography with arterial phase 
imaging). Artery patency after dissection was graded as 
follows: complete resolution of the dissection, near com-
plete resolution (< 30% arterial stenosis), unchanged 
appearance of a non-flow-limiting dissection, progressive 
luminal narrowing, and complete occlusion. Patient demo-
graphic information, including tumor histology, presence 
of variant anatomy, receipt of liver transplant, and receipt 
of prior transarterial liver-directed therapies, was also 
collected.

Over the 16-year review period, 2253 patients were 
treated with transarterial hepatic therapies for oncologic 
treatment and underwent a total of 3776 procedures (3013 
TACE; 711 TARE and pre-TARE; 52 TAE). Thirty-nine 
patients were affected by dissection; 24 were men and 
15 were women, with an average age of 58 ± 13 years 
(mean ± SD). The most common tumor histology was 
hepatocellular carcinoma (21/39). Metastatic lesions 
included colon cancer (6/39), neuroendocrine carcinoma 
(5/39), cholangiocarcinoma (3/39), esophageal carci-
noma (2/39), appendiceal carcinoma (1/39), and gastric 

carcinoma (1/39). Two of the 39 patients had undergone 
an orthotropic liver transplant, one patient had undergone 
a right hepatic lobectomy, and 15 patients had under-
gone previous transarterial oncologic therapy prior to the 
recorded dissection. Arterial anatomy and presence of 
variants are summarized in Table 1.

Results

Forty of 3776 procedures (1.1%) were associated with iat-
rogenic dissections of the visceral vasculature, affecting 39 
patients (Fig. 1). When available, the catheter and wire used 
at the time of dissection were noted (Table 2). The location 
of the dissection, in the 39 affected procedures, is summa-
rized in Table 3.

Thirteen of the 40 dissections were deemed to be flow-
limiting by the treating physician, resulting in complete or 
near complete occlusion (i.e., < 30% residual lumen) of the 
affected artery. Ten of the 40 dissections (6 flow-limiting, 
4 non-flow limiting) were treated intra-procedurally. Treat-
ment approach and outcome are summarized in Fig. 2.

Of the 40 dissections that occurred, 68% (27/40) of cases 
were successfully completed with delivery of the intended 
embolic therapy on the same day; four of these completed 
cases occurred in the setting of a flow-limiting dissection. 
Of the 13 cases that were aborted, eight were successfully 
completed at a later date. The outcomes of the remaining 
5 cases were as follows: three patients were lost to follow-
up, one dissection was noted to be completely resolved on 
follow-up imaging, and one dissected artery demonstrated 
unchanged partial occlusion on follow-up. The patient who 
had complete resolution of his dissection chose to proceed 
with Sorafenib for treatment of his hepatocellular carcinoma. 
The patient with unchanged partial occlusion went on to 
receive radiation therapy of the liver.

Follow-up imaging was obtained in 26 of the 40 cases at a 
median time of 63 days (range 13–976 days). Arteriography, 

Table 1   Arterial anatomy of patients affected by iatrogenic dissection

Arterial anatomy n 
(total = 39 
patients)

Classic celiac anatomy 19
Replaced left hepatic artery 10
Replaced right hepatic artery 5
Transplant common hepatic artery anastomosed to the 

superior mesenteric artery
1

Trifurcating common hepatic artery 1
Right hepatic artery originating from aorta 1
Pre-existing high-grade celiac stenosis 1
Two left hepatic arteries 1
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associated with subsequent intra-arterial hepatic tumor ther-
apy, was performed in 77% of patients (20/26); triphasic 
liver CT was obtained in 15% of patients (4/26); and CT 
angiography with arterial phase imaging was obtained in 
8% of patients (2/26). Appearances of the dissected artery, 

as described in follow-up imaging reports, are described 
(Table 4).

Discussion

Iatrogenic celiac axis and hepatic artery dissections occur 
rarely during transarterial hepatic tumor embolization and 
embolization planning. In this study, iatrogenic injuries 
occurred in 1.1% of cases, a rate similar to that reported 
previously in literature [7, 9, 10]. Additionally, the majority 
of procedures could be successfully completed despite the 
presence of iatrogenic dissections. On the date of injury, 
68% of cases were successfully completed, and an additional 
20% of cases were completed during a follow-up appoint-
ment. This yielded a total technically successful treatment 
rate of 88% in cases associated with iatrogenic dissections. 
According to The Society of Interventional Radiology’s 
Standards of Practice Committee, the threshold for iatro-
genic dissections preventing treatment should be less than 
1% [16]. In this series, only 0.1% of transarterial treatments 
that were complicated by iatrogenic dissections did not go on 
to receive further intra-arterial treatment at our institution. 
However, given that over half of these dissections occurred 
in patients who were lost to follow-up, this number may be 
an overestimate.

Iatrogenic arterial dissections during transarterial onco-
logic procedures are caused by direct trauma from the guide-
wire, catheter tip, and/or jet of contrast injection [10].

It is theorized that injury rates may be increased in the 
setting of tortuous anatomy associated with congenital ana-
tomic variations, which require extensive catheter manipu-
lation [11, 17]. In this series, about half (51%) of the 39 
patients with dissections had anomalous arterial anatomy. 
Other studies have identified Child–Pugh score, cumulative 
dose of chemotherapeutic agents, and technical difficulties 
during treatment, as potential risk factors for arterial damage 
[10, 18]. Over a third of the patients in our series (15/39) had 
undergone prior transarterial oncologic therapy; this may 
alter the integrity of the arteries, making them more prone 
to injury. It is theorized that surgery affecting the liver or 
hepatic arteries (transplant or hepatectomy) may predispose 
patients to dissection secondary to stricturing or scarring. 
However, given the small size of this study and the even 
smaller proportion of patients underwent prior transplant 
or hepatectomy, this study was underpowered to test that 
hypothesis.

In our series, immediate attempt to treat the dissection 
was made in 25% (10/40) of the cases. Treatments were var-
ied and were based on operator preference; they included 
intra-arterial nitroglycerin, intra-arterial or intra-venous 
heparin, percutaneous angioplasty, and combinations of the 
aforementioned therapies. Of the treated cases, 40% (4/10) 

Fig. 1   A 67-year-old male with hepatocellular carcinoma, with tumor 
burden predominately in the right hepatic lobe undergoing TACE. 
a Arteriography reveals classic celiac artery anatomy, along with a 
hypervascular tumor supplied by the right hepatic artery in segments 
6/7. b Microcatheter is seen within the right hepatic artery. c Arteri-
ography of the right hepatic artery reveals a focal, non-flow-limiting 
dissection (arrow)
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of therapies were completed on the same day. Yoon et al. 
treated 4 patients who experienced severe arterial stenosis 
with balloon angioplasty; two were lost to follow-up. Of 
the patients for whom follow-up was available, one patient 
was treated with a 5-mm balloon 28 days after celiac artery 
dissection; however, no improvement was seen. The other 
patient was treated with a 3-mm balloon 36 days after dis-
section of the left hepatic artery, and arterial recanalization 
was seen [10]. Due to the variance in therapies and the small 

percentage of patients who underwent treatment, it is dif-
ficult to generalize the efficacy of these therapies.

A limitation of our retrospective study includes the 
potential for reporting bias. The dissections included in 
this study are those that were self-reported by the opera-
tors and documented in our institution’s QA database. Non-
flow-limiting dissections or dissections that did not interfere 
with treatment administration may have been underreported. 
Oftentimes, the presence of a dissection was described in 
the imaging report and/or database; however, correspond-
ing images were not saved to the PACs imaging system. As 
a result, imaging confirmation could not be verified by the 
study investigators. There were many interventional radiolo-
gists represented in this sixteen-year treatment cohort; this 
allowed for variation in treatment technique, including types 
of catheters used and the timing of angiographic runs. This 
in turn may have impacted the probability of causing a dis-
section and detecting one, should they occur. Additionally, 
the choice of continuing treatment after identification of a 
dissection was up to the operating physician. Also, the low 

Table 2   Catheter and/or wire 
used at the time of iatrogenic 
dissection

Catheter and/or wire n (total = 40 
procedures)

3F microcatheter and 0.018F microwire 24
Cobra 1 (Merit OEM, Salt Lake City, UT) and 0.035F Glidewire 2
4F RIM(Merit OEM, Salt Lake City, UT) 1
5.5F Rosch catheter (Cook Medical, Bloomington, IN) 1
Cobra 1 (Merit OEM, Salt Lake City, UT) and Bentson wire (Cook Medical, Bloomington, 

IN)
1

Simmons (Merit OEM, Salt Lake City, UT) and 0.035F Glidewire 1
Surefire infusion system (TriSalus Life Sciences, Denver, CO) 1
Tracker 325 microcatheter (Boston Scientific, Marlborough, MA) 1
Unknown 8

Table 3   Site of arterial 
dissections associated with 
transarterial liver-directed 
therapies

Dissection location n

Common hepatic artery 11
Right hepatic artery 7
Left hepatic artery 6
Left gastric artery 6
Celiac artery 5
Proper hepatic artery 3
Superior mesenteric artery 1

Fig. 2   Flowchart of the treated iatrogenic dissections, with treatment approach and subsequent appearance of the artery
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incidence of dissection and the variation in treatment thera-
pies make it impossible to extrapolate how best to manage 
this rare complication.

Conclusions

The incidence of iatrogenic dissection of the celiac axis or 
hepatic artery during transarterial hepatic tumor emboli-
zation is low. Our findings suggest that most patients who 
sustain iatrogenic dissection can still undergo successful 
treatment and that the majority of injuries do not result in 
long-term occlusion.
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