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Hepatocellular carcinoma (HCC) is the sixth most 
common cancer worldwide and a frequent cause 
of cancer-related death. Treatment is based on 
a number of factors, including liver function sta-

tus, quantity and size of nodules, and vascular invasion.1 
The Barcelona Clinic Liver Cancer (BCLC) classification 
is one of the tools used for direct management of HCC. 
Transarterial chemoembolization (TACE) is the recom-
mended option for HCC patients with BCLC stage B (ie, 
intermediate-stage disease with preserved liver function 
and no evidence of vascular invasion or extrahepatic 
metastasis).2 TACE may be performed with drug-eluting 
beads (DEB-TACE). DEBs are infused with calibrated che-
motherapeutic agents and are released in a controlled 
manner within the target artery.1 Regardless of technique, 
one of the most concerning complications of TACE is 
embolization of nontarget vessels, which may potentially 
damage healthy tissue. Various microcatheters have been 
developed to address this complication using clever reflux 
control mechanisms that prevent nontarget embolization 
(NTE), such as the Surefire infusion system (TriSalus Life 
Sciences) with its expanding distal tip,3 the Sniper balloon 
catheter (Embolx, Inc.), and the SeQure fluid barrier reflux 
control microcatheter (RCM; Guerbet).

This article highlights a case of HCC treated with DEB-
TACE using the SeQure microcatheter.  

CASE PRESENTATION
A man in his late 70s with a history of insulin-dependent 

diabetes mellitus, hypertension, and glaucoma under-

went hepatic ultrasound due to elevation of his liver 
enzymes. The ultrasound showed an abnormality, 
and an MRI of the abdomen was subsequently per-
formed, which demonstrated a 3- X 3-cm Liver Imaging 
Reporting and Data System (LI-RADS) 5 lesion in seg-
ment 6/7 (Figure 1). Upon further workup, the patient 
was determined to be an ECOG 0, BCLC stage A, and 
Child-Pugh class A with a score of 5 with a normal bili-
rubin level of 0.4 mg/dL (normal, 0.3-1.2 mg/dL) and an 
alpha-fetoprotein of 1.8 ng/dL (normal, 10-20 ng/mL). 
After a tumor board discussion, he underwent micro-
wave ablation (MWA) of a right hepatic lobe lesion.

He had an uneventful recovery, and the 1-month 
follow-up CT demonstrated satisfactory postablation 
changes. He then underwent a 5-month follow-up MRI 
instead of his scheduled 3-month scan, which showed 
that the treated lesion in segment 7 now measured 2.9 X 
2.5 cm, slightly decreased in size from the scan obtained 
before the ablation. In addition, there was a 1.3-cm area 
of nodular enhancement in close proximity to the treated 
lesion suspicious for local recurrence. There was another 
1.9- X 1.9-cm lesion more anterior and lateral in segment 7, 
a 1.2-cm lesion in segment 3, and a few scattered subcenti-
meter foci of hyperenhancement. The patient was referred 
for a repeat treatment, and the plan was to use a combina-
tion of MWA followed by DEB-TACE the next day.

PROCEDURAL OVERVIEW 
MWA was performed under general anesthesia, and 

the lesions in segments 7 and 3 were treated (Figure 2). 
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The patient had an uneventful recovery and was 
admitted for overnight observation. The following day, 
DEB-TACE was performed under conscious sedation. 
A GlideCath Cobra catheter (Terumo Interventional 
Systems) was used to catheterize the celiac axis. The 
patient had an anatomic variant with the common 
hepatic artery arising directly from the aorta. Following 
selective catheterization, a diagnostic angiogram from 
the proximal common hepatic artery demonstrated 
rapid antegrade flow within the common hepatic, gas-
troduodenal, right hepatic, and left hepatic arteries. 

The left hepatic artery was then selected with a 2.7-F 
SeQure microcatheter and a Transend microwire (Boston 

Scientific Corporation). An angiogram was performed 
(Figure 3), followed by a cone-beam CT (Figure 4). 
Review of the cone-beam CT demonstrated enhance-
ment with hyperemia around the previously microwave-
ablated hepatic segment 3 lesion. LC Bead M1 (Boston 
Scientific Corporation) loaded with doxorubicin was 
delivered slowly under fluoroscopic guidance. 

Next, the right hepatic artery was subselected with the 
2.7-F SeQure microcatheter and the Transend microw-
ire. A right hepatic artery angiogram was performed, 
followed by a cone-beam CT, which demonstrated 
hyperemia around the previously microwave-ablated 
hepatic segment 6/7 lesions (Figure 5). The remaining 

Figure 1.  MRI of the abdomen with contrast demonstrated a 3- X 3-cm LI-RADS 5 lesion in segment 6/7.

Figure 2.  Intraprocedural MWA performed on the lesions in segments 7 and 3.

Figure 3.  Selective catheterization and angiography of the left hepatic artery with 2.7-F SeQure microcatheter and a Transend 
microwire.
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M1 beads with doxorubicin were selectively delivered 
through the microcatheter under fluoroscopic guid-
ance. Post-TACE angiograms were performed after each 
respective embolization. Hemostasis was achieved with 
a 6-F Angio-Seal closure device (Terumo Interventional 
Systems). The patient had an uneventful recovery from 
the procedure.

Posttreatment MRIs at 1 and 6 months demonstrat-
ed treated lesions within hepatic segments 3, 6, and 7 
with no evidence of NTE or recurrent/residual tumor 
(Figure 6). 

DISCUSSION
Patients with intermediate-stage HCC by the stan-

dard classification are prime candidates for treatment 
with TACE. This case report highlights the use of a 
combination of MWA followed by DEB-TACE first 
described by Lencioni et al, along with the use of a 
reflux control catheter for superselective delivery of 
DEBs.4 The combination of sublethal heating and che-
motherapeutic agents has been effective in increasing 
tumor necrosis, as was shown in experimental animal 
tumor models.5 Thermal ablation techniques alone can 
be limited by inadequate treatment of neoplastic cells 
at the periphery of tumors due to poor heat propaga-
tion. Combining thermal ablation with TACE harnesses 
the advantages of both techniques. The initial ablation 
causes tumor destruction and also induces hyperemia 
in the periphery of the ablation zone. This increases 
vascular endothelial pore size and causes reversible 
damage to the membrane efflux pump, allowing even 
more DEBs to be deposited when compared with 
TACE without any prior thermal ablation. Thus, it was 
demonstrated that HCC tumors treated with thermal 
ablation had a higher rate of complete response when 
treated subsequently with DEB-TACE.4 

A potential complication that may occur with all 
types of embolization procedures is NTE (ie, the occlu-

sion of vessels that lie outside the area of interest). NTE 
is likely to cause deleterious effects through ischemia 
of healthy tissue and/or direct damage from cytotoxic 
chemotherapeutic agents, resulting in a variety of 
symptoms depending on the arteries involved.6 For 
instance, cutaneous symptoms may arise from occlu-
sion of the internal mammary, intercostal, or lumbar 
artery, and gastrointestinal symptoms may arise from 
occlusion of the branches of the gastric artery.7

The SeQure microcatheter is an RCM designed to 
produce a fluid barrier for flow-directed embolization, 
allowing for more targeted delivery of microspheres and 
reducing the risk of NTE. In a swine model comparing 
RCMs to standard end-hole microcatheters, a statisti-
cally significant difference was observed for NTE with 
42% (27/65) of observations with a score of 5 (very 
good result) for the RCM versus 29% (19/65) with a 
score of 5 for the standard end-hole microcatheter.8

The SeQure microcatheter was used in this case for its 
trackability as a microcatheter and its effect on NTE. This 
microcatheter has a radiopaque marker situated at its tip 
to help signal that it is in the vessel proximal to the area of 
interest. The fenestrations that lie proximal to this marker 
are designed to allow for iodinated contrast to spread radi-
ally and create a fluid barrier that reduces the risk of reflux of 
embolic beads. The fluid barrier allows for the targeted deliv-
ery of embolic beads, while reducing the risk of reflux.  n

Figure 4.  Intraprocedural cone-beam CT demonstrated 
enhancement with hyperemia around the previously 
microwave-ablated hepatic segment 3 lesion. 

Figure 5.  Intraprocedural cone-beam CT demonstrated 
hyperemia around the previously microwave-ablated hepatic 
segment 6/7 lesions.

Figure 6.  MRI of the abdomen with contrast at 6-month 
follow-up. 
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