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Relevant Changes: 2021
Bronchopulmonary/Thymus

NET-7: Thermal 
ablation for lung 
carcinoid primary 
tumor (if surgery 
and RT 
contraindicated)

2021: Recommended thermal ablation or RT 
if surgery contraindicated.



NET-10:
Added LDT for liver-
predominant disease 
and referenced 
Principles of Liver-
Directed Therapy for 
mNET (NE-G)

Relevant Changes: 2021
Bronchopulmonary/Thymus

65M bronchial NET



Principles of LDT for mNET



LDT Definitions (2021)
1. Surgical resection (may include intraop
thermal ablation)
2. Hepatic arterial embolization: TAE, 
TACE, TARE
3. Percutaneous thermal ablation



Indications for TAE (2021)



Liver-only or liver-dominant, 
WD, unresectable

Ga-68 DOTATATE PET



Catching Window for Liver-
Directed Therapy is Key

Ga-68 DOTATATE 2 years later



Indications for TAE (2021)
1. Symptomatic on SSA or other treatment
2. Progressive on SSA or other treatment
3. Bulky but stable



63M with severe flushing 
and diarrhea

6-8 BM per day
Nearly constant flushing

Symptomatic on SSA



- Limited embolization may 
be adequate

- Number of treatments 
titrated to symptomatic 
improvement

2-3 BM per day
Flushing improved

Hormone Effect 
Reduction



PD on SSA

Ga-68 DOTA-TATE

• One (few) enlarging liver 
lesion less DOTA-avid

• Other lesions more 
DOTA-avid – good 
PRRT targets



63F with 
carcinoid

Pre-TACE

1mo s/p TACE



PD on SSA

Ga-68 DOTA-TATE

• One (few) bulky liver 
lesions

• Other lesions smaller
• ? Improve PRRT 

distribution to smaller 
lesions



50M with renal carcinoid

Pre-TACE 1 mo s/p TACE



Progression after 
PRRT

• Preserved liver function
• Liver-dominant disease 

distribution

Ga-68 DOTA-TATE



62M with carcinoid (Ki-67 6.7%),
s/p PRRT x 4 one year earlier

Pre-TAE

1 mo after TAE x 2 to seg 2, 3, 4, 6, and 7



57F with carcinoid heart 
disease s/p TVR

24-hr urine 5-HIAA 139
(Goal < 50 for valvular
disease prevention)

Bulky, but stable



Right lobe treatment 
adequate

24-hr 5-HIAA
Baseline 139
After TACE 2 57
After TACE 3 39
3 yrs after 
TACE 3

37

Carcinoid heart 
disease prevention



Either cTACE or TAE acceptable
• Meta-analysis of retrospective case series up to 67 pts

TAE TACE
Symptomatic improvement 64-93% 60-95%
Biochemical improvement 50-69% 50-90%
Imaging improvement 32-82% 33-80%
Progression-free survival 18-88 months 18-24 months

Chemo used: doxorubicin, mitomycin C, cisplatin, 5-FU, 
streptozotocin

Vogl TJ, Eur J Rad 2009; 72:517



TACE vs. TAE: Prospective Trial

NCT02724540

PI Michael Soulen, MD
- 13 sites
- Nearly completely enrolled



DEB-TACE: Higher risk of 
biliary injury

de Baere1 Gaur2 Bhagat3

Best response (EASL)
Objective response

Disease control rate
80%
95%

58%
100%

78%
100%

Median TTP 15 months 14 months NR
Symptomatic 
improvement

81% NR NR

Major complications 5 bilomas (25%)
(none required 

drainage)

1 stricture
(stented)
1 “biliary 
injury”

7 bilomas
(52%)

(3 drained for 
infxn, 1 for 

pain)
1de Baere T, et al. JVIR 2008; 19:855
2Gaur SK, et al. CVIR 2011; 34:566
3Bhagat N, et al. CVIR 2013; 36:449



Radioembolization
• Meta-analysis of 12 studies (3 prospective, 9 

retrospective)
• 414 patients (435 procedures)
• > 70% carcinoid
• Median activity 1.7GBq (range 1.2-3.4 GBq)

Weighted 
average

95% CI

RECIST response
Objective response

Disease control rate
50%
86%

38-62%
78-92%

Overall survival (median) 28 mo 18-50 mo

Devcic Z, et al. J Nucl Med 2014; 55:1404



SIRT may be different
70F with rectal carcinoid 69M with PNET

S/p SIRT x 3
- 3 years after first SIRT

S/p SIRT x 3
- 4 years after first SIRT

Both patients had PRRT and chemotherapy after SIRT

Late radiation-induced liver disease manifests for 10-20% pts



Possible Roles for SIRT
• Lack of avidity on Ga-68 DOTA scans
• Bulky unilobar disease distribution
• Liver dominant, rapid progression, grade 2, 

multiple prior therapies
• Enlarging liver lesion(s) in setting of prior biliary 

tract instrumentation (Whipple, drains, stents)
– Reduced risk of hepatobiliary infection compared to 

TACE/TAE or ablation
– 2% risk for SIRT with resin microspheres1

– 11% risk for SIRT with glass microspheres1

• Safety of sequencing with PRRT unknown
1Devulapalli et al. Radiology 2018



63F with bronchial carcinoid

CT

Ga-68 DOTA



Rapid bilobar progression

3 months post

59M, WD PNET, Ki-67 40%
Pre-TARE



Bulky one lobe-dominant

6 months post

59F, WD SB NET, Ki-67 7%

Pre-TARE



Ablative Therapy

In-111 Octreoscan

• MWA or cryo
• Oligometastatic liver 

disease
• Up to 4 lesions, each 

< 3cm
• Typical anatomic and 

technical constraints 
for percutaneous 
approach apply



IO for Other Tumor Types

HCC
ICC
mCRC
mNET
Lung and lung metastases
RCC

GIST
Uveal melanoma
Locally advanced pancreas
adenocarcinoma
Prostate
Giant cell bone tumor



GIST (2021)
• Ablation, TAE, or TACE for liver-only or 

liver-limited disease

Baseline 1 mo s/p TAE x 2 3 mo s/p TAE x 2



Uveal melanoma (2021)
• Regional isolation perfusion of liver (Delcath)
• TACE, TARE, immunoembolization, ablation 

for liver-only or liver-limited disease

Baseline 1 mo s/p BCNU TACE x 2



Cutaneous melanoma (2021)
• Ablation for palliation of symptomatic 

unresectable disease



Locally advanced pancreas 
adenocarcinoma (2021)

• Irreversible electroporation (IRE) … may be safe 
and feasible and may improve survival 
outcomes. However, due to concerns about 
complications and technical expertise, the panel 
does not currently recommend IRE for 
treatment of locally advanced pancreatic cancer.

• Angiography and embolization for bleeding from 
primary tumor



Localized prostate cancer (2022)

Cryotherapy (cryoablation) or other local therapies are not 
recommended as routine primary therapy for localized 
prostate cancer due to lack of long-term data comparing 
these treatments to radiation or radical prostatectomy. At 
this time, the panel recommends only cryosurgery and 
high-intensity focused ultrasound (HIFU; category 2B) as 
local therapy options after EBRT recurrence in the absence 
of metastatic disease.



Bone cancer (2021)

• Giant cell bone tumor
– Resectable with unacceptable morbidity and/or 

unresectable axial lesions à serial embolization
(preferred)

– Serial arterial embolizations have been shown to be 
effective in the management of patients with giant cell 
tumors of the extremities, especially for tumors with 
large cortical defects or joint involvement and for 
those with large giant cell tumors of the sacrum.

• SBRT or ablation for unresectable pulmonary 
metastases



Summary
• Liver-directed therapy indications

– Well-differentiated NET (ablation, TAE, TACE, TARE)
– Uveal melanoma (ablation, TACE, TARE, immunoembo)
– GIST (ablation, TAE, TACE)

• Primary tumor treatment
– Giant cell bone tumor (embolization)
– Pancreas adenocarcinoma (embo for bleeding)

• Non-liver metastases
– Cutaneous melanoma (ablation)
– Sarcoma (ablation)
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Ablation
• Ablation for many cancer types, including NSCLC and 

common cancers that metastasize to the lungs, is supported
• NCCN guidelines can be used to support approval and 

reimbursement processes
• Essential to continue to populate IR representation across 

panels
• Panels meet annually, but updates may occur more 

frequently



NSCLC
• Very active panel with multiple updates throughout the year
• Lack of prospective and/or randomized data makes it 

difficult to compete in this space with SBRT
• Until 2020, lack of radiology or interventional radiology 

representation on panel 



NCCN NSCLC – New in 2020-2021

Added IR panel member
• For Stage IA, ablation remains a 

footnote
• For local recurrence (NSCL-11), 

ablation remains a footnote
• For multiple lung cancers, IGTA listed 

out as a therapy option

Move toward energy modality 
acceptance

- cryotherapy, MW, RFA all listed

Added new section of Principles of 
Image-Guided Thermal Ablation



NCCN NSCLC – New in 2020-2021

Many NCCN guidelines 
do not specify ablative 
technique, but this can 
be an approval criteria 
imposed by insurance 
companies depending 
on region.



NCCN NSCLC – New in 2020-2021



Lung Metastases – Not Footnotes!
• Colon/Rectal Cancer Guidelines have algorithms for the treatment of 

synchronous or metachronous lung metastases and list “local therapy” (ie, 
image-guided ablation) as an option
– Unspecified energy modality facilitates approval for energy ablation modality 

of choice
• Sarcoma of the extremities/trunk/head and neck algorithms have a role for 

ablation of lung metastases both in primary treatment and treatment of 
metastatic lesions

• Osteosarcoma (OSTEO-3) lists ablation as treatment option for lung metastases
• Other guidelines, like kidney and thyroid, contain language that could be used to 

advocate for ablation of lung metastases





Conclusions

• Integration of interventional radiology techniques into local 
therapy options across applicable NCCN guidelines continues 
to be needed

• General theme – standardization of ablation language
– Image-guided thermal ablation
– Allows for flexibility for different types of energy modalities

• As more evidence accumulates, goal will be to move from 
footnote to listed therapy across histologies


