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Interventional Oncology:
My Top 5 Technical Pearls

Experts provide their top technical tips for cTACE, portal vein embolization, drug-eluting
embolic TACE, radiation segmentectomy, parenchyma-sparing Y-90 with flow diversion,
challenging ablations, ablation of poorly visualized hepatic tumors, and treatment of

parasitized extrahepatic arteries.
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CHEMOEMBOLIZATION to detect enhancing
tumors and tumor
feeders and guide
tumor targeting to cover all tumor
volume, ideally with safety margins

and faint portal vein filling.
where Lipiodol has

propensity to reach

tumor arteries and thus carry the
drug to the tumor.2 A water-in-oil
emulsion is best obtained by incre-
mentally adding a small aliquot

of drug in the all-Lipiodol volume
using the pumping method through
a three-way stopcock. Direction of
the emulsion is assessable with the
“drop test.”

A water-in-oil Lipiodol
(Guerbet LLC) emul-
sion must be injected

THIERRY pe BAERE, MD

Selectivity with a micro-
catheter positioned as
close as possible to the
tumor will maximize

the antitumoral effect

and minimize the collateral dam-

age. The European Association for

the Study of the Liver and European

Society for Medical Oncology high-

lighted that transarterial chemo-

embolization (TACE) must be used

in hepatocellular carcinoma (HCC)

“selectively targetable” and “accessible

to supraselective catheterization.”
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Additional embo-
PEARL lization is required
4 after delivery of the
drug-in-Lipiodol
emulsion, and
“lipiodolization” is not acceptable.
@ tory to check complete
tumor coverage, which

is evaluated by the marked attenua-
tion of Lipiodol deposit.

Immediate posttreat-
ment multidetector
CT or CBCT is manda-

PORTAL VEIN EMBOLIZATION

Accurate knowledge
of the anatomy, volu-
metry, and preplanned
procedural approach
based on liver volu-

metry is mandatory, because the

portal vein is known to have several
possible variations and access is




highly dependent on its anatomy. Always
remember, beyond the classic right or right
extended segment 4 portal vein embolization
(PVE), PVE can help with more extended or
atypical surgery.

The portal vein must be
accessed according to the
anatomy and territories to be
embolized, as well as the chosen
technique of embolization. Both
ipsilateral and contralateral must be part

of your practice. One is not superior to the
other; rather, they are complementary.

¢

N-butyl cyanoacrylate (NBCA)
is superior to other embolic
materials and must be used for
embolization, as demonstrated
in randomized controlled trials
(RCTs) and meta-analyses.>* NBCA diluted
from 1 to 3 to 1 to 7 with Lipiodol must be
injected using the sandwich technique from
distal to proximal portal branches.

'®

Short, dedicated 4- or 5-F
catheters are much more user-
friendly compared with long
catheters. Use of a microcath-
eter is not my standard but can
be reassuring for less experienced physicians.

PEARL

H

When the segment must be
resected, segment 4 emboliza-
tion has been demonstrated to
improve outcomes. However,
proceed with caution when per-
forming embolization of segment 4 to avoid
any nontarget embolization that can then
preclude surgery.

1. de Baere T, Ronot M, Chung JW, et al. Initiative on superselective conventional transarte-
rial chemoembolization results (INSPIRE). Cardiovasc Intervent Radiol. 2022;45:1430-1440.
doi: 10.1007/500270-022-03233-9

2. deBaere T, Arai Y, Lencioni R, et al. Treatment of liver tumors with Lipiodol TACE: technical
recommendations from experts opinion. Cardiovasc Intervent Radiol. 2016;39:334-343. doi:
10.1007/500270-015-1208-y

3. Ali A, Ahle M, Bjdrnsson B, Sandstrém P. Portal vein embolization with N-butyl cyanoac-
rylate glue is superior to other materials: a systematic review and meta-analysis. Eur Radiol.
2021;31:5464-5478. doi: 10.1007/500330-020-07685-w

4. Mendes Luz JH, Veloso Gomes F, Vasco Costa N, et al. BestFLR trial: liver regeneration at
(T before major hepatectomies for liver cancer—a randomized controlled trial comparing
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DRUG-ELUTING
EMBOLIC TACE

NADINE ABI-JAOUDEH,
MD, FSIR, CCRP

My first reaction
to writing on
this topic was
one sentence.
My number 1
and only amazing pearl is:

Do not do drug-eluting
embolic TACE (DEE-TACE);
please do conventional TACE
(cTACE) with a mixture

of several drugs using the
“touch the tumor” technique
(also known as superselec-
tive) until you see portal vein
opacification. Why? Because a
meta-analysis of RCTs of HCC
comparing cTACE with single
versus combination drugs
and DEE-TACE showed that
multidrug cTACE had the
best results. The best overall
responses and outcomes with
TACE are with a superselec-
tive approach and opacifica-
tion of the portal venous
system. Does that mean that
DEE-TACE is over? Not at all.
The technology stagnated
and it needs improvements,
but its potential and uses

are real. Any technology or
product that is stagnant can
be considered obsolete and
will be eliminated out of the
treatment paradigm within a
few years.
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If you are going
to perform DEE-
TACE for HCC
and have access
to idarubicin in
lyophilized form, use idarubicin-
loaded beads. Doxorubicin,
which remains the most used
agent for HCGC, has no efficacy
against HCC, as demonstrated
by in vitro cell line studies, ani-
mal studies, and phase 3 RCTs.
Epirubicin is a better alternative
if you cannot get idarubicin.

For colorectal

liver metastasis,

use irinotecan-

loaded beads.

Do not use
DEE-TACE in neuroendocrine
metastasis. They are associated
with high biliary complications.

Smaller beads are
PEARL better because
4 they have been
shown to have
more uniform
and deeper penetration of
the tumor vessels, allowing
for more uniform and better
distribution of the drug. They
have a greater surface area and
longer suspension. Beads that
are 75 pm or smaller are pref-
erable to larger beads.

Selective tech-
nique is impor-
tant. The ideal
endpoint is
maintained for-
ward flow in the vessel without
tumor blush. This was deter-
mined with the SACE (subjec-
tive angiographic chemoem-
bolization endpoint) scale for
embolization in retrospective
trials, and although it was
never validated in prospective
trials, it is the best we have.
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SUMMARY

There are certainly advancements
being worked on in DEE-TACE. One
example is improving the drugs that
can be loaded on DEE to enable physi-

RADIATION SEGMENTECTOMY

ROBERT J. LEWANDOWSKI, MD

Radiation segmentectomy is
defined as the ablative segmental
application of yttrium-90 (Y-90)
microspheres for curative intent
when targeting < 2 hepatic seg-
ments. Its outcomes are manifested
by high imaging complete response
rates based on tumor necrosis
(ie, mRECIST [modified Response
Evaluation Criteria in Solid
Tumors]), very low local recurrence
rates, and high rates of explant
complete pathologic necrosis.
Optimization of radiation segmen-
tectomy requires careful patient
selection, expert angiographic
technique using microcatheters and
catheter-based CTA (eg, CBCT),
and threshold dosimetry. Herein are
five technical pearls to achieve best
outcomes.

cians to tailor the drug to the cancer
being treated without current limita-

tions that the drug must be hydrophil-

ic and have an electrical charge. The
type of DEE is also improving, with gel

The best candidates

for radiation segmen-

tectomy have periph-

eral tumor(s) located

in sparable hepatic
angiosomes that are amenable to
segmental transcatheter intra-arte-
rial treatment. There is no definite
percent liver treated threshold for
Child-Pugh A patients, but Child-
Pugh B patients do best when treat-
ing < 15% of the liver volume.

Tumor targeting
should be confirmed
with both digital sub-
traction angiography
and CTA; the latter

is critical in ensuring appropriate
tumor targeting and confirming an
adequate treatment margin. It is this
ability to prospectively and consis-
tently understand the treatment
margin of radiation segmentectomy
that provides an advantage of this
therapy over thermal ablation in
terms of local recurrence outcomes.
Because of this, technical aspects of
CTA are critical for best outcomes
from radiation segmentectomy.

An example of best
CTA practice is ensur-
ing there is no reflux
of angiographic con-
trast during image
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and foams being explored to enable
an occlusion of smaller vessels more
reliably to induce ischemia instead of
hypoxia. Stay tuned for some exciting
developments on the horizon!

acquisition, which would mislead the
interventional radiologist regarding
both adequate tumor targeting and
treatment margin.

Current practice for
PEARL radiation segmentec-
4 tomy, informed from
radiology-pathology
explant correlation
studies, is based on threshold dosim-
etry with the intent of achieving a
minimum radiation-absorbed dose
to the tumor-bearing segment(s).
This threshold dose assumes homo-
geneous microsphere deposition
within the targeted treatment zone
and does not require advanced
dosimetry software.

The threshold radia-
tion-absorbed dose for
HCC has evolved from
190 Gray to 400 Gray,
with more recent
publications pushing this number
even higher. Future work needs to
study the maximum tolerated dose
of radiation segmentectomy in HCC
and other primary and secondary
hepatic malignancies. Maximum
tolerated dose, a guiding principle
for colleagues in medical oncology
and radiation oncology, needs to
be embraced by the interventional
radiology community.
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PARENCHYMA-SPARING Y-90
WITH FLOW DIVERSION

EDWARD KIM, MD, FSIR

Assess flow with
CBCT at a rate of
0.5 mL/second.

If flow does not pref-
erentially go to the
tumor, consider flow
diversion.

Use distal balloon
occlusion or an
embolic to drive flow
into tumor versus
normal parenchyma.

If there is an arte-
PEARL rioportal shunt,
potentially access the
portal and occlude
the portal branch
with the shunt with an occlusion
balloon, repeat CBCT, and inject
macroaggregated albumin (MAA).

OROLORY

If there is a trans-
jugular intrahepatic
portosystemic shunt
(TIPS) with a high
lung shunt, consider
balloon occlusion of the TIPS with
repeat MAA study to reassess the
lung shunt.

@

CHALLENGING ABLATIONS

RAUL N. UPPOT, MD

Image-guided ablation is an estab-
lished pillar of interventional oncol-
ogy. It is an accepted treatment
option for oncologists seeking to
manage solid organ tumors and for
palliative care and pain specialists to
help manage pain. Recent advances
in ablation with introduction of new
tools such as smaller-caliber radio-
frequency (RF) probes, transurethral
ablation probes, pulsed electrical
field (PEF) ablation, and histotripsy
have expanded the scope of abla-
tion. With these advances in mind,
the following are my top five techni-
cal pearls for challenging ablations.

Most solid organ
tumors can now be
targeted and treated
with ablation. Ablation
should always be con-
sidered as a treatment option for
almost any solid organ tumor in the
body. With an increasing body of evi-
dence for local tumor control in mul-
tiple organs, if a patient is not a surgi-
cal candidate and not responding
to standard chemotherapy, ablation
may be an option for local control or
to debulk. Image-guided ablation has
been used for local control of tumors
in the kidneys, liver, lung, adrenals,
pancreas and soft tissue, but it is now
being applied for local control of
tumors in the thyroid," breast,? pros-
tate,>and even the brain.
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Treat large tumors
with staged ablations
or embolization plus
ablation. Previously,
ablations were limited
to tumors < 4 cm. Advances in abla-
tion technology now allow for treat-
ment of larger tumors for debulking.
For large tumors > 5 cm, two
options for debulking include embo-
lization first followed by ablation, or
staged ablation with serial planned
ablations to debulk portions of the
tumor over several weeks.

Know the strengths

and limitations of

each ablation device

and select your equip-

ment wisely. From a
cost perspective, RF ablation is a
good option for ablation. To effi-
ciently destroy tumor using small
caliber probes with large thermal
volumes or when bleeding is a
concern, microwave ablation is a
good option. For visualizing ablation
zones, treating larger tumors, and
for ablation for pain control, cryoab-
lation is a good option. If a tumor is
close to a critical structure such as
the bowel or gallbladder, irreversible
electroporation and PEF ablation are
good options but can only ablate a
small volume of tissue.

Be knowledgeable of
PEARL adjunctive maneuvers
4 to aid with image-
guided ablations. If
there is concern for
potential ureteral injury, have a
urologist place a ureteral stent and
do pyeloperfusion.® To treat tumors
close to bowels or other critical
structures, perform hydro- or pneu-
modissection or even colon defla-
tion to displace organs away from
critical structures.” If treating a lung
lesion, high liver dome, or upper



renal or adrenal lesion, consider
high-frequency jet ventilation to
help minimize diaphragmatic excur-
sion and motion.®

Be open minded
when targeting lesions
for ablation and be
aggressive in ensuring
adequate coverage. If
lesions can easily be seen with ultra-
sound, use ultrasound to place a
probe. Always be ready to use ultra-

ABLATION OF POORLY VISUALIZED
HEPATIC TUMORS

AMANDA SMOLOCK, MD, PuD

Use general anesthe-
sia for all cases. This
allows for respiratory
control and breathing
maneuvers to help
with visualization and accessibility,
particularly for challenging loca-
tions such as high hepatic dome
tumors.

TREATMENT OF PARASITIZED
EXTRAHEPATIC ARTERIES

sound or CT with contrast to visual-
ize lesions for targeting. If ultrasound
or contrast does not help visualize
lesions, be open to using various
image fusion software that can com-
bine MRI with CT or ultrasound.’

1. Cerit MN, Yiicel G, Cerit ET, et al. Comparison of the efficiency of
radiofrequency and microwave ablation methods in the treatment of benign
thyroid nodules. Acad Radiol. Published online June 23, 2023. doi: 10.1016/j.
ara.2023.05.030

2. Khan SY, Snitman A, Habrawi Z, et al. The role of cryoablation in breast cancer
beyond the oncologic control: COST and Breast-Q patient-reported outcomes.
Ann Surg Oncol. 2023;30:1029-1037. doi: 10.1245/510434-022-12570-5

3. Klotz L, Pavlovich CP, Chin J, et al. Magnetic resonance imaging-guided
transurethral ultrasound ablation of prostate cancer. J Urol. 2021;205:769-779.
do: 10.1097/JU.0000000000001362

Tumors that are poorly
visualized by ultra-
sound can be tagged
with Lipiodol to
improve visualization.
Transarterial infusion of Lipiodol
alone or cTACE can be performed
to stain tumors. Lipiodol staining
can improve both ultrasound and
CT visualization to guide needle
placement.

Use contrast to
improve tumor conspi-
cuity. Contrast agents
for both ultrasound
and CT can be given
to improve visualization for target-
ing. Note that contrast agents are
dynamic and will not persist but can
aid at critical points within the pro-
cedure for needle targeting.

DAVID S. WANG, MD, FSIR
AND DANIEL SZE, MD, PuD

Know the risk factors
that predict the pres-
ence of parasitized
extrahepatic collateral
supply to intrahepatic
tumors (eg, peripheral location, par-
tially exophytic, prior transarterial
therapy) and the spectrum of candi-
date supplying extrahepatic arteries
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4. Gangi A, Cebula H, Cazzato RL, et al. “Keeping a cool head": percutaneous
imaging-guided cryo-ablation as salvage therapy for recurrent glioblastoma
and head and neck tumours. Cardiovasc Intervent Radiol. 2020;43:172-175.
doi: 10.1007/500270-019-02384-6

5. Cebula H, Garnon J, TodeschiJ, et al. Interventional magnetic-resonance-
quided cryotherapy combined with microsurgery for recurrent glioblastoma: an
innovative treatment? Neurochirurgie. 2022,68:267-272.

6. Marion JT, Schmitz JJ, Schmit GD, et al. Safety and efficacy of retrograde
pyeloperfusion for ureteral protection during renal tumor cryoablation. J Vasc
Interv Radiol. 2020;31:1249-1255. doi: 10.1016/},vir.2019.11.039

7. Kapuria R, Wu H, Mubarak A, et al. Colon deflation using a fine needle as an
adjunct to hydrodissection and pneumodissection for cryoablation of a renal
mass. J Viasc Interv Radiol. Published online June 28, 2023. doi:10.1016/].
jvir.2023.06.029

8. Trochu T, Desfriches-Doria N, Grillot N, et al. Safety of high-frequency jet
ventilation during image-quided thermal ablation procedures. Cardiovasc
Intervent Radiol. 2023;46:360-368.

9. ZhouH, Yang G, Jing X, et al. Predictive value of ablative margin assessment
after microwave ablation forlocal tumor progression in medium and large
hepatocellular carcinoma: computed tomography-computed tomography
image fusion method versus side-by-side method. J Comput Assist Tomogr.
2023;47:31-37. doi: 10.1097/RCT.0000000000001395

Use available software
PEARL assistance programs.
4 Several navigation,

fusion imaging, and

margin assessment
software packages exist that can be
used separately or together help
ensure adequate targeting and com-
plete treatments.

MR-guided ablation

can be performed for

tumors not visible

by ultrasound or CT.

MR-compatible probes
and equipment allow for the pos-
sibility of performing ablation in the
MR environment for tumors best
seen by MRI.

based on tumor location (eg, right
inferior phrenic artery for tumors
in contact with the right hemidia-
phragm or in the bare area of the
liver, internal mammary artery for
tumors in the anterior liver)."?

For preprocedural plan-
ning, a high-quality con-
trast-enhanced CT with
arterial phase imaging
and thin slices is highly
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useful for identifying potential extrahepatic
collateral arterial supply to hepatic tumors.

Intraprocedurally, hepatic
C-arm CT arteriograms with
contrast administered from a
proximal catheter or micro-
catheter position (eg, common
hepatic artery) is recommended so that
a broader perfusion territory is evaluated.
Accounting for variant hepatic arterial anat-
omy, a hepatic territory devoid of parenchy-
mal or tumor enhancement should raise sus-
picion for parasitized supply from an extrahe-
patic collateral. In the absence of high-quality
preprocedural arterial phase cross-sectional
imaging, abdominal aortography with con-
trast administered from the level of T8 can
be performed to assess for hypertrophy of
a potential extrahepatic collateral artery.
Any suspected extrahepatic collateral artery
should be individually interrogated.

Gain experience with cathe-
PEARL terization of the right inferior
4 phrenic artery. The right infe-
rior phrenic artery is the most
common source of parasit-
ized extrahepatic supply to liver tumors.

To prepare for radioemboliza-
tion, superselective emboliza-
tion of identified parasitized
extrahepatic arteries with
minor supply to intrahepatic
tumors using medium- to large-size particles
(minimum 300-500 um) without or with
coils to stasis can be performed to redistrib-
ute arterial supply to an intrahepatic artery,
allowing for consolidation of Y-90 micro-
sphere delivery sites.2 Coil embolization
alone can lead to subsequent recruitment of
new extrahepatic collaterals. ®
1. Moustafa AS, Abdel Aal AK, Ertel N, et al. Chemoembolization of hepatocellular
carcinoma with extrahepatic collateral blood supply: anatomic and technical consider-
ations. Radiographics. 2017;37:963-977. doi: 10.1148/rg.2017160122
2. Abdelmaksoud MH, Louie JD, Kothary N, et al. Embolization of parasitized
extrahepatic arteries to reestablish intrahepatic arterial supply to tumors before yt-

trium-90 radioembolization. J Vasc Interv Radiol. 2011;22:1355-1362. doi: 10.1016/j.
ir.2011.06.007

Portions of this article were presented at the annual Symposium on Clinical
Interventional Oncology (CI0), held September 22-24, 2023.
Visit www.theiomeeting.com for more information.
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