CASE REPORT

Percutaneous thermal segmentectomy
using balloon-occluded microwave ablation
followed by balloon-occluded transarterial

chemoembolization

Perkutanni termalni segmentektomie pomoci mikrovinné ablace
s balonkovou okluzi nasledovana transarterialni chemoembolizaci

s balonkovou okluzi
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Summary

Background: Solitary hepatocellular carcinoma (HCC) with a diameter of 3-5cm represents a cha-
llenging clinical entity, especially for non-surgical candidates due to comorbidities. Case: A 74-year-
-old man with previous history of renal cell carcinoma presented with a new incidental solitary 5cm
liver lesion on MRI. Due to his age and a high risk for post-surgical complications, after multidiscipli-
nary tumor board review the treatment plan consisted of percutaneous thermal segmentectomy
using balloon-occluded microwave ablation (b-MWA) followed by balloon-occluded transarterial
chemoembolization (b-TACE) with complete tumor necrosis, as evident in subsequent follow-up
imaging. This case demonstrates that b-MWA plus b-TACE could be a safe and effective combi-
ned therapy for unresectable large HCC lesions, even for those exceeding 3cm in size. Conclusion:
Although the presented case is anecdotal and naturally without comparisons or control, it highli-
ghts the potential value of percutaneous thermal segmentectomy with a single session combined
b-MWA followed by b-TACE for the treatment of large unresectable solitary HCC lesions.
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Souhrn

Vychodiska: Solitarni hepatocelularni karcinom (hepatocellular carcinoma - HCC) o prliméru 3-5cm
predstavuje naro¢nou klinickou vyzvu, zejména u pacient(, u kterych neni kvili komorbiditam
vhodnd chirurgicka lé¢ba. Pfipad: U 74letého muze s renalnim karcinomem v anamnéze byla na MR
zjisténa nova nahodna solitarni léze jater o velikosti 5c¢m. Po prezkoumani multidisciplinadrni komisi
a vzhledem k véku a vysokému riziku pooperacnich komplikaci se Ié¢ebny plan sklddal z perkutanni
termické segmentektomie pomoci mikrovinné ablace s balonkovou okluzi (baloon-occluded micro-
wave abblation — b-MWA) a ndsledné transarterialni chemoembolizace s balonkovou okluzi (balloon-
-occluded transarterial chemoembolization — b-TACE), pficemz doslo ke kompletni nekréze nadoru,
jak ukézaly naslednych kontrolni snimky. Tento pfipad ukazuje, ze b-MWA a b-TACE by mohly byt bez-
pecnou a ucinnou kombinovanou lé¢bou velkych neresekabilnich 1ézi HCC, a to i u lézi s velikosti nad
3cm. Zdvér: Ackoli se jednd o nepodlozeny pfipad, kterému pfirozené chybi srovnéni nebo kontroly,
zdUraznuje potencidlni hodnotu jednoho zakroku v podobé perkutanni termické segmentektomie
pomoci b-MWA s naslednou b-TACE pfi lé¢bé velkych neresekabilnich solitarnich 1ézi HCC.
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PERCUTANEOUS THERMAL SEGMENTECTOMY USING BALLOON-OCCLUDED MICROWAVE ABLATION

Introduction

Solitary hepatocellular carcinoma tumor
with a diameter between of 3-5cm rep-
resents a challenging clinical entity, espe-
cially for non-surgical candidates due to
comorbidities. Loco-regional treatments
in this patient population could include
combined approaches of percutaneous
ablation and transarterial chemoemboli-
zation, multi-apparatus thermal ablation,
or yttrium-90 radioembolization. Thera-
peutic choice should provide the patient
with an effective treatment option, which
should be governed by low complexity
and low financial cost, whenever possi-
ble. The present report describes a case
of a non-operable (due to co-morbidi-
ties) hepatocellular carcinoma of 5cm

in diameter treated with percutaneous
thermal segmentectomy (balloon-oc-
cluded microwave ablation (b-MWA) fol-
lowed by balloon-occluded transarterial
chemoembolization (b-TACE)).

Case description

A 74-year-old man with previous history
of hepatocellular carcinoma (treated
with wedge resection at 2014) and renal
cell carcinoma (treated with right ne-
phrectomy in 2016) presented with
a new solitary 5cm liver lesion in seg-
ment VIl after evaluation with magnetic
resonance imaging (Fig. 1). Initial percu-
taneous CT-guided needle biopsy con-
firmed the diagnosis of primary hepato-
cellular carcinoma (HCC). Due to medical

Fig. 1. Initial MRI revealing an incidental solitary 5 cm liver lesion (green arrow) in seg-

ment VIII.

record and co-morbidities (including ar-
terial hypertension, diabetes mellitus,
and cardiac insufficiency) patient was
not a surgical candidate, and multidisci-
plinary board comprising of oncologists,
surgeons and interventional radiologists
opted for a combined percutaneous and
trans-arterial approach. Aiming to create
a large enough necrotic ablation zone,
percutaneous segmentectomy was cho-
sen, performed in March 2023.

The procedure is a single-step treat-
ment, with appropriate antibiotic pro-
phylaxis and continuous patient mon-
itoring, performed in the angiographic
suite. Under local anesthesia (10 cm?® of
2% lidocaine hydrochloric) on skin and
subcutaneous tissues and intravenous
analgesia (30 min prior to ablation, 2 mL
of tramadol 100 mg) selective hepatic
digital subtraction angiography via fem-
oral route was performed to visualize
the tumors vasculature (Fig. 2a) and se-
lect the optimal position (proximal to all
the tumor’s feeders) to inflate the bal-
loon microcatheter (Fig. 2b). Subsequent
selective coaxial catheterization of the
segmental branch for segment VIII was
performed by advancing a 0.014-inch hy-
drophilic guidewire (GT angled, Terumo
Tokyo Japan) and a 2.8-Fr microcathe-
ter with an occlusion-balloon on the tip
(OcclusafeTM, Terumo Tokyo, Japan).
Once the balloon was placed in the de-
sired location, it was inflated under con-
tinuous arterial pressure measurement
at the tip of the microcatheter until
there was a pressure drop. Following, ul-
trasound-guided percutaneous place-

Fig. 2. (A) Selective hepatic digital subtraction angiography visualizing the

an occlusion-balloon tip inflated; (C) microwave antenna placement visualization.

tumor vasculature; (B) a 2.8-Fr microcatheter with
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Fig. 3. Post-procedural follow-up imaging in 3-month (A) and 6-month MRI evaluations (B) indicating complete response.

ment of the microwave ablation antenna
(EMPRINTTM HP Ablation system with
ThermosphereTM technology, Medtronic)
in the center of the lesion was performed.
Subsequent ablation, with the balloon
still inflated, using 150 W of applied
power for 8 min ensued (Fig. 2c). At the
end of the ablation session with the bal-
loon still inflated, b-TACE was performed
using 2 mL of 100-um drug-eluting mi-
crospheres loaded with 50 mg doxoru-
bicin. There were no procedural compli-
cations from treatment to follow-up of
6 months. The patient was discharged
home from the hospital 24 hours post-
intervention with instructions concern-
ing a follow-up imaging which revealed
no signs of viable tumor, based on the
m-RECIST criteria (Fig. 3).

Discussion

The first reported cases of liver ablation
performed during temporary balloon
occlusion date back in 2002 (tempo-
rary occlusion of hepatic or portal vein
branch) by deBaere etal. [1].1n 2020 lezzi
etal. published a technical note upon
this combined single-step therapy re-
porting 5 cases of solitary unresectable
large (> 5cm in diameter) HCC; authors
reported no residual tumor or local re-
currence registered at a 6-month CT fol-
low-up [2]. In 2022 Lucatelli etal. pro-

vided the proof of concept for thermal
segmentectomy; this is the largest mul-
ticenter study that evaluated the techni-
cal efficacy of the necrotic area, safety,
and oncological results of b-MWA fol-
lowed by b-TACE in patients with liver
malignancies of the size exceeding
3cm [3]. In this retrospective study in-
cluding 23 patients with primary HCC
treated with this technique, the authors
commented on the technical success in
22 of 23 cases with the mean volume of
the necrotic area 75 cm? and no noted
complications. The complete response
was seen in 85.7% of patients (18/21)
with only one patient exhibiting extra-
hepatic progression at 6 months, high-
lighting its usage in disease control [3].
The preliminary data upon percuta-
neous segmentectomy report similar and
even larger necrotic ablation volume of
those achieved by using multiple ther-
mal ablation antennas simultaneously;
this advantage is particularly notewor-
thy since it mitigates the risk of unsatis-
factory placed antennas requiring repo-
sitioning, increasing the potential risk for
periprocedural complications. However,
until now there has been no compara-
tive trial evaluating potential superior-
ity of one technique over the other. Yt-
trium-90 radiation segmentectomy has
also been recently proposed as another

endovascular local therapeutic option
for solitary HCC lesions [4]. Nevertheless,
percutaneous segmentectomy is charac-
terized by lower complexity and lower di-
rect cost, although comparable data are
required to confirm this hypothesis.

Conclusion

In summary, although the present case
is anecdotal and naturally without com-
parisons or control, it highlights the po-
tential value of percutaneous thermal
segmentectomy with a single session
combined b-MWA followed by b-TACE
for the treatment of large unresectable
solitary HCC lesions.
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