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Introduction

« Surgery is the treatment of choice for hepatocellular carcinoma
(HCC)
* 70%-90% are unsuitable for surgery due to extensive intrahepatic

tumor involvement, extrahepatic disease and poor liver reserve

« Ablations, transarterial chemoembolization (TACE) and
transarterial radioembolization (TARE) are common locoregional

therapies in HCC
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Figure 1 The 'INASL modification of BCLC staging' (INASL-BCLC) for prognosis prediction and treatment of HCC. BCLC, Barcelona Clinic Liver Can-
cer, HCC, Hepatocellular carcinoma; INASL-BCLC, Indian National Association for the Study of the Liver modification of BCLC

Use of Y90 TARE for stage B2 should be individualized; Use for B3 and C1 stage

J Clin Exp Hepatol 2024;14:101269



AES ﬁﬁﬁ‘m‘w NEHRU HOSPITAL

JERED ﬁ ﬁ ﬁ
' POSTGRADUATE INSTITUTE OF MEDlCAL EDUCATION AND RESEARCI‘
R CHANDIGARH
z qred M B OUT PATIENT CARD
i
il
Ll e 2018 08X 5131 U 29 -05-201§

NAME- HARBANT SINGH
ot iefdBonsic - BHASAN SING H

NALAK PUR Huijan iiuia

A £
Ho 23
WHo DoRGiaRGy A
T Uik DAys  © hion,iue Red. iiu. i, dak
: e /arcoitee FRT

PROVISIONAL DIAGNOSIS

e 9 FEIER
| |pATE & INTIALS

-

y ’lllllll

J
IR CllnIC on tw!p da
[e] day andEFrlday

o G ﬂudmal%are to€3ur patlents

« 28" September, 2018
» IR Clinic Foundation Day

» First IR Clinic in a public institution



Ablative Therapies

Ablation involves the use of chemicals, . Chemical Ablation

thermal or non-thermal energy -Ethanol
delivered via electrodes directly to the  Thermal Ablation

tumor to achieve necrosis -Radiofrequency ablation (RFA)
-Microwave ablation (MWA)

-Cryoablation (CA) (first time in
India)

« Nonchemical Nonthermal Ablation

-Irreversible electroporation (IRE)
(first time in India)



Percutaneous Ethanol Injection (PEI)

Seminal technique, 95% ethanol is injected by
a non-cutting needle introduced directly into

tumor under US/CT guidance

Nonselective intracellular protein denaturation
and cellular dehydration causes coagulative

Nnecrosis

Small vessel thrombosis leads to ischemic

tumor necrosis

Local recurrence rate is high



Radiofrequency Ablation (RFA)

High frequency alternating current is passed into target

tissue from electrode tip

Cellular heating due to frictional heat after rapid oscillation

of ions occurs

No significant difference for RFA and resection between 1-
and 3-year overall survival, recurrence free survival and

disease free survival but 5-year survival is lower with RFA

Suffers from heat sink effect



Arterial Phase
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VASCULAR AND INTERVENTIONAL RaADIOLOGY MINI SYMPOSIA
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Abstract

Aims: To evaluate the role of radiofrequency ablation (RFA) as an ablative technique in patients with unresectable hepatocellular
carcinoma (HCC). Settings and Design: A tertiary care center, prospective study. Materials and Methods: The subjects comprised
31 patients (30 males, one female; age range 32-75 years) with HCC (41 lesions) who were treated with image-guided RFA.
The follow-up period ranged from 3 months to 6 years, and included a multiphasic computed tomography (CT) at 1, 3 and 6 months
post-RFA, and every & months thereafter. Patient outcome was evaluated and the tumor recurrence, survival and complications
were assessed. Statistical Analysis Used: Discrete categorical data were presented as n (%) and continuous data as mean + SD.
Pearson correlation coefficient was used to determine the relationship between the different variables. Kaplan—-Meier survival curve
and Log-rank test were used to test the significance of difference between the survival time of the different groups. Results: The
ablation success rate was 80.5% (33/41 HCC lesions). 12.2% (5/41) of the lesions were managed with repeat RFA due to tumor
residue. 4.9% (2/41) of the lesions were managed with repeated RFA and transarterial chemoembolization. Eight patients had tumor
recurrence: (five patients (16.1%) had local recurrence and three patients (9.6%) had distant recurrence). Eleven patients died within
3.5-20 months post-RFA. The survival rate at 1 year in patients who completed at least 1 year of follow-up was 63.3%. There was
one major complication (1/31, 3.2%) in a patient with a subeapsular lesion and ascites. This patient developed hemoperitoneum in
the immediate postprocedure period and was managed with endovascular treatment. She, however, had hepatic decompensation
and died 48 h post-RFA. Conclusion: RFA is an effective and safe treatment for small unresectable HCC.

Key words: HCC; RFA; small; unresectable
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Figure 2 (A, B): Kaplan-Meier survival curves demonstrating the survival (A) and the survival rate (B) during the follow-up period
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31 patients with 41 HCC observations
Ablation success rate was 80.5%,
rest had tumor residue

Survival rate was 63.3% at one year

Complication rate was 3.2%

Indian J Radiol Imaging 2013;23:139-44
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Comparison of radiofrequency ablation alone & in combination with
percutaneous ethanol injection for management of hepatocellular
carcinoma

Naveen Kalra'. Mandeep Kang', Ajay K. Duseja’, Anmol Bhatia', Virendra Singh’, Radha K. Dhiman®,
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Background & objective: It has been shown that the combined use of aleohol before radiofrequency
ablation (RFA) helps to augment the therapeutic advantage of RFA. The present study was conducted
to compare the outcome of treatment with RFA alone and RFA with alcohol as ablative technique in
patients with small hepatocellular carcinomas (HCCs), who were not candidates for surgery.

Methods: Fifty patients with chronic liver disease and concurrent HCC were enrolled in this prospective
study. The patients were treated with either RFA alone (n=25) or RFA combined with alcohol (n=25).
Patient outcome was evaluated, and the tumour recurrence and survival of the patients were assessed in
the two groups.

Results: The survival rates at six months in patients who completed at least six months of follow up were

84 and 80 per cent in patients treated with RFA alone and combination therapy. respectively, During
the follow up period, 11 and four patients treated with RFA alone showed local and distant intrahepatic
tumour recurrence, respectively. All local recurrences were at one to 18 months of the follow up period.
The distant recurrences occurred at 6-36 months of the follow up period. During the follow up period,
eight and six patients treated with combination therapy showed local and distant intrahepatic tumour
recurrence, respectivelv. All local recurrences were at 1.5-15 months during the follow up period. The
distant intrahepatic recurrences oceurred at 6-72 months during the follow up period.

Interprevation & conclusions: No significant difference was seen between the survival time of the patients
treated with RFA alone and RFA with aleohol as well as in the local recurrences and distant intrahepatic
recurrences in RFA compared to RFA and alcohol group patients. Combined use of RFA and alcohol did
not improve the local tumour control and survival in patients with HCC compared to RFA alone.
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Fig. 4. Kaplan-Meier curve showing no significant difference in the
survival in the patients in the two groups (P=0.131).

RFA alone group (n=25) and RFA
combined with ethanol (n=25)
Survival rate at 6 months, 84% in RFA

alone group and 80% in combination

group

Indian J Med Res 2017;146(Suppl):S30-S37



Microwave Ablation (MWA)

Interac tion * '

Microwavesmare electromagnetié waves with a frequency >900kHz, usually
2450 MHz

Water molecules act as an electric dipole and align to the changing field lines
Neighboring macromolecules are heated by convection

Shorter duration of therapy

Less pronounced heat-sink effect

Higher temperature at target tissue
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Cryoablation
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Cooling via rapid expansion, oblong ice ball is formed in the
tumor, no collateral damage



Mechanism
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Table 2 Outcomes in Patients Treated With Cryoablation.

Characteristic Number (n = 9)
Median follow-up T months (range, 3-12 months).
Complete response’ T(TT.B%)
Partial response” 2" (22.2%)
Original Article JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY CE:E:?L::ESPET
Location Subcapsular
[segment Il [0 = 1)

and V {n = 1)]

Percutaneous Cryoablation of Liver Tumors: Initial 23 cm and 2.1 cm
Experience from a Tertiary Care Center in India T

« TACE 1 (11.1%)

- Pankaj Gupta *, Tejeshwar Jugpal *, Shailendra S. Naik *, Ujjwal Gorsi ", - Fel bR

Sreedhara B. Chaluvashetty *, Harish Bhujade *, Ajay Duseja ', Virendra Singh ', Radha K. Dhiman ',

PR. partial response; TACE, transarterial chemoembolization; PEL

Manavijit 5. Sandhu” percutaneous ethanol injection; modified RECIST, modified response
evaluation criteria in solid tumors.
*Department of Radiodiagnosis and imaging, Postgraduate instifute of Medica! Education and Research (PGINMER), Chandigarh, india and Bazed on modified RECIST at 1 menth.>*
" Department of Hepatology, Postgraduate Institute of Medical Education and Research (PGIMER), Chandligarh, Indlia "Both were hepatocellular carcinoma.

Background: Percutaneous ablation is an important part of management strategy for liver tumors. While radio-
frequency ablation and microwave ablation are the most widely used ablative techniques, cryoablation (CA)
has several technical advantages but has been underused till recently. In this study, we report the inirial experi-
ence with percutaneous CA of liver tumors. Methods: This was a retrospective evaluation of consecutive patients
with liver tumors who underwent percutancous CA berween October 2018 and Auguse 2019. The ablation proced- Py

ures were performed under combined ultrasound and computed tomography guidance using argon-helium- TeCh n ICaI Su Ccess I n a I I patl e nts
based CA systems. The baseline tumor characteristics (including size and location), Barcelona Clinic Liver Can-

cer stage, and Child-Pugh score were recorded. Each patient underwent a follow-up after 1 month and at 3 H (y
rﬂr.}tllhf subsequently. 'lg;ccl-m.ical success, complete rt]:pnnsc, local rumer pragres::an, and overall survival ¢ Com plete response In 7 (77 . 8 0)
were evaluated. Results Nine patients (mean age, 62.4 years, median age, 66 years, five men and four women)

with 10 liver rumors (mean size, 2.22 em) underwent CA. Seven (77.8%) parients had hepatocellular carcinoma .

(HCC), and 2 patients had solitary liver metastasis. One patient with HCC had two lesions, while the rest had patl e nts

only one lesion. Of the two metastatic lesions, one was from carcinoma of the cervix and the other was from je-

9 patients with 10 tumors

junal neuroendocrine tumor. Five tumors were located adjacent to the gallbladder, two lesions were adjacent to . .
the right portal vein, two lesions were subcapsular, and one lesion was adjacent to the stomach. Technical success ) N O CO m pl ICatI O n S
was achieved in all the patients. Complete response was achieved in 7 (77.8%) patients. The median follow-up
period was 7 months (range, 3-12 months). There was no local tumor progression and no death during the

follow-up period. No procedure-related complication was seen. Conclusion: Percutaneous CA of hepatic tumors ° N O Iocal tu m O r p rog reSS i O n O r d eath i n

is technically feasible and is a safe and effective ablative technique. (J Cun Exp HEPATOL xxxxjexs:xxx)

the follow-up period of 3-12 months

J Clin Exp Hepatol 2021;11:305-311
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Overall survival and local recurrence following RFA,
MWA, and cryoablation of very early and early HCC: a systematic
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Abstract

Objective To compare overall survival (OS) and local recurrence (LR) following radiofrequency ablation (RFA), microwave
ablation (MWA), and cryocablation (CA) for very early and early hepatocellular carcinoma (HCC).

Methods This systematic review was performed according to the PRISMA puidelines. MEDLINE, Embase, and Cochrane
databases were searched. Randomized controlled trials (RCTs) and observational studies were included. OS and LR at 1 year
and 3 yvears were assessed. 08 was reported as hazard ratio (HR) with 95% credible intervals (Crl) and LR as relative risk (RR)
with 95% Crl, to summarize effect of each comparison.

Results Mineteen studies (3043 patients), including six RCTs and 13 observational studies, met inclusion criteria. For OS at 1
year, as compared to RFA, CA had HR of 0.81 (95% Crl: 0.43-1.51), and MWA had HR of 1.01 (95% Crl: 0.71-1.43). For OS at
3 years, as compared 1o RFA, CA had HR of 0.90(95% Crl: 0.48-1.64) and MWA had HR of 1.07 (95% Crl: 0.73-1.50). For LR
at | year, CA and MWA had RR of 0.75 (95% Crl: 0.45-1.24) and 0.93 (95% Crl: 0.78-1.14), respectively, as compared to RFA.
For LR at 3 years, CA and MWA had RR of 0.96 (0.74-1.23) and 0.98 (0.87-1.09), respectively, as compared to RFA. Overall,
none of the comparisons was statistically significant. Age of patients and tumor size did not influence treatment effect.
Conclusions RFA, MWA, and CA are equally effective for locoregional treatment of very early and early HCC.

Key Points

* There is no significant difference in the OS and LR (a¢ | vear and 3 vears) following ablation of very early and early HCC with

KEA, MWA, and CA.
« There was no effect fgf'mmm' size on the treatment [ h:'m:'_r.

« More RCTx ('r)mparfnﬁt CA wit A and MWA should be performed.

There is no significant
difference in the OS and
LR (at 1 year and 3
years) following ablation
of very early and early
HCC with RFA, MWA,
and CA.

Eur Radiol 2021,31:5400-5408



Irreversible Electroporation (IRE)
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Irreversible Electroporation (IRE)
Irreversible electroporation (IRE) is a non-thermal

technique

Delivery of 70 microsecond ultrashort pulses of

high voltage (1500-3000V) using parallel probes
Creates irreversible pores in cell membrane
Apoptotic induced cell death occurs

Connective tissue framework and vital structures

are not damaged

No heat sink effect

Electrical Field
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Hepatic Lesions

* Perivascular (within 0.5cm) and peribiliary (within 1cm) lesions
-perihilar central location/ segment 1 lesion
» Subcapsular lesions close to diaphragm or digestive tract

Prevent collateral damage/ Incomplete thermal ablation
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Irreversible Electroporation for Unresectable Hepatocellular
Carcinoma: Initial Experience

Naveen Kalra' - Pankaj Gupt:al2 - Ujjwal Gorsi' - Harish Bhujade' -
"STTECAMNIS. Chaluvashetty' + Ajay Duseja® « Virendra Singh® - Radha K. Dhiman® «
Yogesh K. Chawla® - Niranjan Khandelwal'

Retrospective study over three years (2014-2017)
21 HCCs in 21 patients with cirrhosis were treated with IRE

Diagnosis of HCC was based on American Association of Study

of Liver Diseases (AASLD) guidelines

Choice of IRE was based on tumor location

Cardiovasc Intervent Radiol 2019; 42: 584-90



Location Child BCLC
Pugh stage
Class

« Subcapsular or exophytic : 8, Perivascular : 10, Peribiliary : 3
e Child-Pugh Class A : 16 patients, Child-Pugh Class B : 5 patients
« BCLC stage A: 17 (81%), stage C: 4 (19%)



Local tumor progression: 5 patients
(24%)

Median time for LTP: 4 months

(range 3-4 months)

Median local tumor progression free
survival (PFS): 7 months (range 3-
30 months)

6-month PFS: 71.4%

Survival Function
100 -
80 — |
60 i
ol —5_|_
20 — _l
0 -l ! . | . | .

0 5 10 15 20 25 30
Time (months)

PFS

Number at risk
21 17 8 5 o 1 0

Fig. 3 Kaplan—-Meier curve showing local tumor progression-free
survival following IRE in 21 patients
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Meta-Analysis > Eur Radiol. 2021 Sep;31(9):6511-6521. doi: 10.1007/s00330-021-07742-y.
Epub 2021 Feb 27.

Efficacy and safety of irreversible electroporation for
malignant liver tumors: a systematic review and
meta-analysis

Pankaj Gupta i Muniraju Maralakunte 2 Sathya Sagar 2 Praveen Kumar-M 3, Harish Bhujade 2]
Sreedhara B Chaluvashetty 2 Naveen Kalra 2

I
Affiliations + expand

PMID: 33638687 DOI: 10.1007/500330-021-07742-y

Abstract

Objective: The data regarding overall survival (OS) and progression-free survival (PFS) following
irreversible electroporation (IRE) is scarce. We performed a systematic review of the safety and efficacy
of IRE for liver malignancies.

Methods: Searches of MEDLINE, EMBASE, and SCOPUS databases were performed through
September 1, 2019. Studies reporting the survival data (OS and PFS) and complications (graded
according to the Society of interventional Radiology classification) were included. A generalized linear
mixed method with a random-effects model was used for assessing pooled incidence rates and
corresponding 95% confidence intervals (Cls).

Results: A total of 25 studies (n = 776, 15 prospective, 10 retrospective) were included. Metastasis,
T T e T T e,
respectively. The pooled OS at 6, 12, 24, and 36 months was 93.28% (95% Cl: 63.23-99.12, 12= 67%),
81.29% (95% Cl: 69.80-89.22, 12 73%), 61.47% (95% Cl: 52.81-69.46, 12 = 0%), and 40.88% (95% ClI:
28.43-54.61, 12 = 64%), respectively. The pooled PFS at 6, 12, and 24 months was 79.72% (95% Cl:
57.88-87.97, 12 = 70%), 64.19% (95% Cl: 56.68-71.06, 12 = 57%), 49.05% (95% ClI: 11.47-87.73, 12 =
96%), respectively. Overall complication rate was 23.7%. Major complications (grade C-F) occurred in
6.9% patients.

Conclusion: IRE is associated with favorable OS and PFS. Although the overall complication rate is
high, most complications are graded as minor.

Key points: « The pooled OS and PFS at 6, 12, and 24 months for all the tumor types was 93.28% and
79.72%, 81.29% and 64.19%, and 61.47% and 49.05%, respectively. + HCC was associated with a better
0S at 12 and 36 months. «+ The overall complication rate was 23.7%, with major complications (SIR
grade C-F) comprising 6.9%.

Keywords: Ablation technique; Electroporation; Hepatocellular carcinoma.

© 2021. European Society of Radiology.

The pooled OS and PFS at 6, 12, and
24 months for all the tumor types was
93.28% and 79.72%, 81.29% and
64.19%, and 61.47% and 49.05%,

respectively

« HCC was associated with a
better OS at 12 and 36 months
* The overall complication rate
was 23.7%, with major
complications (SIR grade C-F)

comprising 6.9%

Eur Radiol 2021,;31:6511-6521



Endovascular Therapies
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Catheter based endovascular approach
__ TAE (Transarterial embolization)

BEERA: 1024 1

— cTACE (Transarterial chemoembolization)

— DEB (Drug-eluting beads) TACE

— TARE (Transarterial radioembolization/

Yttrium-90 radiotherapy) .



Transarterial Chemoembolization (TACE)

TACE is defined as the infusion of a mixture of chemotherapeutic
agents with or without iodized oil, followed by embolization with

particles
Rationale of therapy
« Tumors fed primarily from hepatic arteries
 Normal parenchyma has dual blood supply
* Intra-arterial injection of Doxorubicin 50-100 mg

* Higher intratumoral concentration, minimizes systemic side effects



Contraindications

Absolute

« Portal vein malignant thrombosis

« Hepatofugal blood flow

* Impaired hepatic function (Child Pugh B8 or greater)
* Poor performance status (ECOG P2 or greater)

Relative

« Segmental or subsegmental portal vein thrombosis



Correlation between Treatment Outcome of HCC with
Tumor Histology and Biochemical Parameters

Correlation between Treatment Outcome of HCC with Tumor
Histology and Biochemical Parameters

M. Kasana (1) ; N. Kalra (2) ; H. Bhujade (1) ; A. Kumar (3) ; 5. Mitra (4) ;
S. Taneja ( g .

(1) Department of Radiodiagnosis and Imaging, PGIMER Chandigarh, Chandigarh, India;
(2) Radiodiagnosis and Imaging, PGIMER, Chandigarh, India; {3) Radiodiagnosis and
Imaging, PGIMER Chandigarh, Chandigarh India; {4) Histopathology, PGIMER
Chandigarh, Chandigarh India; (5} Hepatology, PGIMER Chandigarh, Chandigarh, India

Background

Tumor differentiation is a well-established prognostic factor in hepatocellular
carcinoma (HCC), with well-differentiated tumors generally associated with slower
progression and improved outcomes compared to moderately or poorly
differentiated tumors. Histological grading remains the gold standard for assessing
tumor differentiation. Biochemical markers such as alpha-fetoprotein (AFP), Protein
Induced by Vitamin K Absence or Antagonist-1I (PIVKA-II), and tumor histology are
frequently used in clinical practice, although their correlation with treatment
response remains unclear.

Aim

To correlate the treatment outcome of HCC after conventional transartenal
chemoembolization (cTACE) with tumor histology and biochemical parameters along
with doxorubicin-lipiodol dosing ratios.

Methods

Thirty-three patients (28 males, 5 females; age range 52-81 vyears) with
intermediate-stage HCC cancer with histologically confimmed cancer were included.

Underying eticlogies were viral hepatitis (n = 19), metabolic dysfunction-
associated steatotic liver disease (n = 6), MASLD with viral hepatitis (n = 5), and
ethanol-related liver disease (n = 3). Tumors were categorized as well-

differentiated (n = 15) or moderately/poorly differentiated (n = 18). All patients
had Child-Turcotte-Pugh Class A (score 5 or 68) and Barcelona Clinic Liver Cancer
(BCLC) stage A or B disease. All patients underwent conventional transarterial
chemoembolization (cTACE) with the infusion of doxorubicin lipidol ermulsion.
Univariate analysis was performed to assess the correlation between 3-month
post-treatment tumor wviability (viable ws. non-viable) with histological grade,
biochemical parameters (AFP and PIVKA-II), and doxorubicin-lipiodol ratios (1:2
and 1:1), and immune-rich and immune-poor tumors. Correlations between
categorical varables were evaluated using chi-square tests, with p < 0.05
considered statistically significant.

Results

Statistical significant cormelation was observed between 3-month treatment
outcome after cTACE and histological grade (p = 0.04), while no statistically
significant correlations were observed between AFP levels (p = 0.75), PIVKA-II
levels (p = 0.256), doxorubicin-lipiodel ratio (p = 0.88), and immune-nch and
immune-poor tumors (p = 0.255). Although numerical differences were noted
across groups, none demonstrated predictive significance for short-term treatment
response.

Conclusion

In this cohort, tumor histology demonstrated a significant correlation with short-
term treatment outcomes in HCC patients after cTACE, whereas biochemical
parameters and wvarations in drug-to-lipiodol ratios were not significantly
comelated.

« 33 patients with intermediate stage HCC

« Categorized as well-differentiated (n=15
and moderately/poorly differentiated
(n=18)

 Statistically significant correlation
between histological grade and 3-month

outcome

PGl study, ISVIR, 2025



TARE

Microspheres, 25 microns, get trapped in the

tumor capillary bed
Beta radiation; half-life 64.2 hrs

Higher doses of radiation to smaller volumes and

greater tumoricidal effect
Mean penetration- 2.5 mm, can’t penetrate > 11mm

Minimal damage to non-tumor tissue, LSF <20%,

lung dose less than 30Gy

Nonembolic therapy

Microspheres
i emall vessels
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CYTOLOGY‘HIéTOPATH.
HISTOPATHOLOGY LARGE RADICAL EXCISION®

RESULT
ght lobe periphery lower

K. Tumor

L to Q : Tumor with capsule inked black

R to U : Tumor full thickness composite section
V- One single portal lymph node, bisected

W : Second portal lymph node

Procedure : Total hepatectomy.

Tumor Characteristics ; Solitary.

Tumor Site : Left lobe

Tumnor Size : Greatest dimension of viable tumor - 4.8 cm.
Additional dimensions - 3 7x3.5 cm.

Treatment Effect Incomplete necrosis (viable tumor present)
Percentage tumor necrosis 60% approximately.

Histologic Type Hepatocellular carcinoma.

Histologic Grade G2 - Moderately differentiated

Tumor confined to liver Visceral peritoneum 0.1 cm away
Porta - uninvolved by tumor - Tumor 2.0 cm from porta
vascular Invasion : Not identified

perineural Invasion : Not identified

Additional Pathologic Findings
Fibrosis - Calcification and cho!
Cirrhosis.

Chronic hepatitis
Multiple representative sections from the liver show replacement by varig

lesterol clefts with in the residual tumor.

591mA 120k\



TARE-Our Experience

Our Experience in Y-90 TARE

lournal af

Clinical and Experimental Hepatology

Efficacy of Yttrium-90 Transarterial
Radioembolisation in Advanced Hepatocellular
Carcinoma: An Experience With Hybrid Angio-
Computed Tomography and Glass Microspheres

Abhiman Baloji 1, Naveen Kalra ', Sreedhara Chaluvashetty ', Harish Bhujade 1,
Karamvir Chandel ", Ajay Duseja 2, Sunil Taneja 2, Ujjwal Gorsi ', Rajender Kumar 2,
Harmandeep Singh 3, Ashwani Sood 3, Anish Bhattacharya 3, Baljinder Singh 2,
Bhagwant R Mittal 3, Virendra Singh 2, Manavijit S Sandhu

* Median OS was 15 months
 Median local PFS was 4 months
* ORR was 58%

Efficacy of Y-90 TARE in advanced HCC: an experience with

hybrid Angio-CT and glass microspheres

Case selecti Itidiscipli t

sclective  intra-arterial  administration  of e
microspheres loaded with a radioactive compound \

like  Yttnum90. Angio-CT' combines the Planning session mapping angiography
with Tc99-MAA

advantages of both fluoroscopy and Computed
k of drug possible. 2.V ——

Tomography (CT) thereby making precise delivery
SPECT-CT to confirm uptake and lung
shunt fraction calculation

Drug delivery session with Y90 glass

microspheres

7 * Technical success rate: 100% X
* Median fq 54 pE=32
i
—_ * Median OS: 15 months (range 10.73 — 19.27
N months; 95% CI)

* Median local PFS: 4 months (range 3.03 -
4.97 months; 95% CI).

( ORR (best response; CR + PR): 58%. J

Follow-up imaging after 2 months and
every 3 months thereafter

Conclusion: Y90-TARE is a promising management option in the treatment of all stages of HCC and acts as a bridging or downstaging option in the advanced stages.
The combined availability of fluoroscopy and CT in Angio-CT allows precise drug delivery.

Baloji A, Kalra N, Chaluvashetty S,
Bhujade H, Chandel K, Duseja A et al

Interventional oncology,
locoregional therapies

J Clin Exp Hepatol 2024;14:101342



Hybrid Angio-CT:
Artis Q plus
Somatom Definition
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Improved workflow with seamless intraprocedural utilization of both CT and quorésbp
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Advantages of the Hybrid System

Large field of view (50 cm)
Faster acquisition without breath-holding

Less susceptible to motion artifact

CT images of diagnostic quality with rapid multiplanar and

3D reconstructions






Advanced tumor Vvisualization and treatment guidance

Arterial feeders for the subcapsular observation



PGIMER Study (Unpublished Data)

* 40 patients who underwent endovascular treatment for HCC were

evaluated for incidental observations
* Pre-treatment TPCT and Angio-CT images were compared
» 158 observations were detected by Angio-CT compared to 71 on TPCT

* 16.1% of the new 87 observations were either LR 4 (probably HCC) or
LR 5 (definitely HCC) on follow-up CEMR



Response Assessment of HCC to Locoregional

Therapy

 Mean change in MR elastography of the

lesion (post-procedure) was -0.19 £ 2.07

« Mean change (post-procedure) in the
stiffness value of the rest of liver parenchyma

was -0.34 + 0.87

« Tumor stiffness was significantly lower in

treated versus untreated tumors

6.55
6.5
6.45
6.4
6.35
6.3
6.25
6.2

5.6

54

Mean MR elastography Tumor Stiffness

6.5

m Pre-procedure  m3 M Post-procedure

Mean MR elastography of liver parenchyma
5.54

5.2

Pre-procedure  ®m 3 M Post-procedure

PGl study, ISVIR, 2024



PREPROCEDURE DCE MRI

T1and T2WI 66-year-old male with MetALD and LR-5 DWI
observation
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CT and Transarterial

Chemoembolization
(TACE)




POST-PROCEDURE DCE MRI AT 12 WEEKS

T1and T2WI DWI
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Conclusion

Locoregional therapy for HCC plays an integral part in its

management

Targeted treatment with ablations and endovascular therapies

are required for different stages of HCC

A combination of various therapies may be used in different

stages of HCC at different times

Outcome evaluation post treatment is also evolving
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EDITORIAL

Locoregional treatment for hepatocellular carcinoma: The
best is yet to come

Maveen Kalra, Pankaj Gupta, Yogesh Chawla, Niranjan Khandelwal

World J Radiol 2015;7:306-18
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