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Introduction

Transarterial chemoembolization (TACE) has become an established treatment in the
pathway for the management of primary liver tumours(1). TACE may take a number
of forms (including conventional TACE with Lipiodol and more recently drug eluting
bead TACE — DEB-TACE), but all rely on the delivery of high dose chemotherapy to
the liver tumour via a catheter placed in the branches of the hepatic artery, which
supply the tumour. It is important to deliver the drug as selectively as possible to the
tumours, to make maximum use of the chemotherapy and to avoid unwanted effects
associated with non-target delivery of drug, including damage to the normal liver
cells(2). The systemic dose of the drug is minimized by delivering the treatment into
to the tumour, whilst the normal liver metabolizes drug escaping from the tumours. It
is generally accepted that delivery of chemotherapeutic agents to the gallbladder runs
the risk of a chemical cholecystitis, and for that reason embolisation of the cystic

artery should be avoided(3).

However it can be difficult to differentiate with certainty the cystic artery, and this is
particularly problematic when the liver tumour lies in close proximity to the gall
bladder. If the tumour avidly enhances with contrast, its arterial supply is usually
simple to recognize. The cystic artery is said to have a characteristic branching pattern
aiding its identification(4-6). Despite this there are times when the differentiation
remains problematic, particularly when the hepatoma does not show clear
enhancement angiographically. Rotational angiography can help with this
localization, however, again this is not always available, requires additional radiation
dose, additional contrast and may be precluded by the patient’s body habitus or
inability to co-operate. Additional there have been reports of the use of sonographic
angiography with intraarterial microbubbles to aid in confirmation of HCC during
TACE(7, 8).

We describe a case where simple enhanced transabdominal ultrasound was used to

help ensure well-targeted and effective drug eluting bead embolisation technique.



Case Description

A 65 year old man was referred having presented with upper abdominal pain. A CT
scan had revealed two large liver tumours, one each in segments 6 and 7, with an
associated subcapsular haematoma associated with the more inferior (segment 6)
lesion. It was considered that his pain was caused by a recent bleed from one of these
tumours. His body mass index was high (BMI= 45), the tumour locations and his co-
morbidities such that surgical resection or radio-frequency ablation were not
considered available treatment options. His clinical situation was discussed at the
Liver Multi-Disciplinary Team meeting, his imaging and biochemistry indicated that
these were primary liver tumours, and he was referred directly to the interventional

radiology outpatient clinic for consideration of, and consenting for, TACE.

His tumours were both located in the right lobe of his liver segments 6 and 7 (Figs. 1a
and 1b). The segment 6 lesion was lying adjacent to his gall bladder (Fig. 1b). As
previously noted his BMI was high, and the first TACE procedure was performed
from a femoral artery approach using 150mg of Doxorubicin loaded on to 100-300
micron beads (DEB-TACE). The larger lesion at the dome of the liver was easily
identified angiographically and embolised (Figs. 2a and 2b), whereas the lesion
located next to his gall bladder did not enhance as avidly, and could not be as reliably
delineated. Xper-CT (Philips) was tried and found to have very limited utility in this
gentleman, with significant usage of radiation and iodinated contrast. The full
treatment of 150mg of Doxorubicin was used, by which stage his skin radiation dose
was approaching the maximum advised level. No further imaging or embolization was
attempted on this occasion. A follow up CT scan showed a good response to the
segment 7 lesion but only a limited partial response to the segment 6 lesion (Figs. 3a
and 3b), and further TACE was planned.

It had proved problematic at the first TACE treatment to access the femoral artery due
to the distance from skin to femoral artery being significant with a large abdominal
apron. As a result the second treatment was performed from a left brachial approach.
Catheter angiography identified a branch arising proximally from the right hepatic
artery, with a branching pattern suggestive of it being the cystic artery (Figs. 4a and

4b). There was also a tissue blush, however it was not clear if this was actually



supplying the tumour close to the gall bladder in segment 6 or the gallbladder itself.

Xper-CT was not considered due to the previous difficulties.

The artery was selectively catheterized with a Progreat microcatheter (Terumo) (Fig.
4b). To further delineate the tumour, standard transabdominal ultrasound was
performed. Agitated saline was injected through the microcatheter whilst interrogating
the tumour with transabdominal ultrasound. Micro bubbles of air in the saline solution
were clearly seen within the tumour on ultrasound (Figs. 5a and 5b) thus indicating
that the artery was indeed supplying the tumour rather than the gall bladder. DEB-
TACE was performed via this artery, along with further DEB-TACE to the segment 7
tumour (easily identified angiographically again (Fig. 4a)).

The patient made an uneventful recovery and was discharged home the following day.
CT scanning 1 month later showed a good response to TACE and normal appearances
of the gallbladder (Figs. 6a and 6b)



Discussion

Identification of some hepatocellular carcinomas (HCCs) can be difficult on catheter
angiography due to a relatively low arterial perfusion rate (similar to surrounding
liver) and also that smaller HCCs are not always revealed as hypervascular nodules.
This does not, however, necessarily mean that these tumours do not respond to
TACE(9). The gall bladder may similarly not be apparent angiographically and TACE
treatment delivered to the gall bladder can cause severe chemical cholecystitis(10-12),
which may lead to further subsequent interventions or surgery. Thus direct injection

of TACE into the cystic artery should be avoided if possible.

Catheter angiography is usually used to direct the delivery of TACE, however in
difficult circumstances there are a number of methods used to help determine the
correct location for TACE injections, including rotational CT angiography. To
perform this latter technique the imaging hardware and software must be available,
and it requires contrast and radiation. In our patient, whilst the equipment was
available, the previous attempt to use this was not successful, and the skin radiation
dose significant. Thus it was unclear if it was safe to deliver TACE to the artery,

which might have supplied either the gall bladder or the tumour.

Recently contrast agents have started to be utilized in abdominal ultrasonography(13,
14). This is usually via the introduction of small microbubbles injected intravenously.
Clinical studies have shown that small volumes of air or gas given (under 200 pl) are
not dangerous(15, 16). In some situations CO2 contrast is used for angiography when
patients have severe renal impairment and this can often be of volumes in the region
of 40-50mls(17). Air bubbles are easily identified using ultrasound. In this case,
proprietary ultrasound contrast was not readily available and yet it was necessary to
make a decision whether or not to deliver TACE through this artery. It was decided to
utilize agitated saline as a technique to determine whether the artery in question was
supplying the tumour or the gall bladder directly. These techniques have been
previously described for transarterial embolisation techniques in the liver with
successful outcomes(7, 8) but not for drug eluting bead TACE. Once it was clear that
the artery was supplying the tumour, rather than the gall bladder, TACE was delivered
with confidence, to stasis, the subsequent CT showing an excellent response.



In conclusion, the use of an agitated saline mixture injection and ultrasound detection
Is a quick, cheap and easily available option for determining if TACE is delivered in
the correct area, in some circumstances. It is useful to keep this option in mind when

performing TACE.



Informed Consent

Informed consent was obtained from the patient included in the study.
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Figures and Figure Legends

Figure 1 — Initial CT images

A — Enhancing HCC lesion in segment 7

B — HCC lesion in segment 6 directly
adjacent to the gallbladder

Figure 2 — Initial TACE angiogram images

A — Hepatic artery angiogram at the initial
TACE shows an avidly enhancing segment
7 HCC but the segment 6 lesion was

difficult to visualize

B — Superselective TACE was performed of
the segment 7 lesion with doxorubicin

loaded beads




Figure 3 — 1% follow up CT scan images

A — Good response to TACE for the

segment 7 lesion

B — minimal response to TACE for

segment 6 lesion

the

Figure 4 — 2" angiogram for repeat TACE treatment

A —

segment 7 HCC but segment 6 lesion not well

Hepatic artery angiogram showing

visualized,

B — Selective angiogram of hepatic artery
thought to be supplying the

gallbladder. Progreat microcatheter seen in

branch

good position in branch artery.




Figure 5 — Intraprocedural US imaging with use of air contrast

A — US image using curvilinear probe.
Segment 6 HCC (white arrows) visualized

with bubbles of air inside (white circle)

B — US image showing HCC (white arrows) in
segment 6 with GB (white rectangle) adjacent

and bubbles of gas within it (white circle).

Figure 6 — Follow up CT scan images

A - Axial portal venous CT image showing
good response to TACE in the segment 6
HCC lesion

B — Normal appearances of gallbladder on CT




