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Adaptive Interventional Radiotherapy (Brachytherapy): What?
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Abstract. Adaptive radiation therapy is a closed-loop radiation treatment process where the
treatment plan can be modified using a systematic feedback of measurements. Adaptive radiation
therapy intends to improve radiation treatment by systematically monitoring treatment variations
and incorporating them to re-optimize the treatment plan early on during the course of treatment.
In this process, field margin and treatment dose can be routinely customized to each individual
patient to achieve a safe dose escalation.

Safe dose escalation
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Adaptive Interventional Radiotherapy (Brachytherapy): Why?

Review paper

Educational Adivity

Modern head and neck brachytherapy:

from radium towards intensity modulated

interventional brachytherapy

Gyoigy Kovacs, MD, PhD

Interdisciplinary Brachythempy Unit, Universty of Libedck/University Hospital Schleswig-Holstsin Campus Libed, Gemany

Table 2. Representative brachytherapy results in oral cavity cancer (LDR/HDR/PDR)

Author n Anatomic Dose LDR HDR PDR 5 years local 5 years 05 Taxicity
site (Gy) control (%) (96)
Pernot et al. [35] 552  Mobile 70-75 ¥, wire - - St1: 95 St Grade |: 20%
tongue St 1l 65 Stll- 43 Grade |l: 9%
St.: 54 St lll: 33 Grade [II: 4%
St. IV: 36 St V=23 Grade IV: 0.2%
Pernot et al. [35] 207  Floorof 7075 ™, wire - - St 1: 97 Stl 74 Grade |: 20%
mauth St ll: 73 St.ll: 46 Grade |I: 3%
St Il 64 St. I: 39 Grade III: 4%
StV 0 St. V-0 Grade IV: 0.2%
Yoshida et al. 70 Mabile 70 b - - 78 BOCSS nd.
[48] tongue LERg 71 (10 yrs) 72 (10 yrs) €SS
“Ca
Inoue et al. [39] 58 Mabile 6 =10 = HDR - TUT2 = B1/79  TIT2 = 83/82, 10%
tongue 55
Inoue et al [39] 341 Mabile 70 192y - - TU/T2 = 85/80 T1/T2 = 85/79, 6%
tongue g Ees
Marsiglia et al. 160  Floorof 6070 ', wire - - TL/T2 = 93/88 7a 18% bane
[49] mouth necrosis
10% soft tissue
necrosis
Strnad et al. [62] 67 Floor of  50-64 - - PDR Approx_ 87 Approx. 77 9 7% soft
mauth 24 hours tissue necrosis
7.2% bone
necrosis
Strnad et al. [62] 103 Mobile 50-64 - - POR Approx. 78 Approx. 67 9.7% soft
tongue 24 hours tissue necrosis
7.2% bone
necrosis
Guinot et al. [43] 50 Mabile 11=4 - HDR - 79 70 4% bone
tongue IMBT necrosis
bid 16% soft tissue
necrosis
Yamazaki et al. BO Mabile 6= 10 - HDR - TUT2/T3 TL/T2/T3, CSS TUT2/T3
[45] tongue bid 82/79/89 BE/TBL/BY 17%/ 20%/0%

LOR - low-dose-rate, HOR — high-gdose-rate, POR - pulsed-dose-rate, 05 — overall survival, £S5 - couse specific survival, bid - twice a day fractions (min. 6 hours
interval), BT — infensity modulated brackytherapy
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Adaptive Interventional Radiotherapy (Brachytherapy): Where?

Head and Neck
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Cyrus Chargari, Eric Deutsch, Pierre Blanchard, Sebastien Gouy, Hélene Martelli, Florent Guérin, Isabelle Dumas, Alberto Bossi, Philippe
Morice, Akila N. Viswanathan, Christine Haie-Meder, Brachytherapy: An Overview for Clinicians CA CANCER J CLIN 2019
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Adaptive Interventional Radiotherapy (Brachytherapy): When?
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Adaptive Interventional Radiotherapy (Brachytherapy): How?

» Radiotherapy +/- chemotherapy

Initial Biological therapy

treatment Immunotherapy
Other therapies
Imaging

»MRI, CT, CT-PET, US

Adaptive

treatment
» Intensity modulation (Contact/Interstitial)
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Local control
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Gerbaulet A, Pétter R, Mazeron JJ, et al. The GEC ESTRO handbook of brachytherapy. Brussels: ESTRO publisher; 2002
Meyer JE, Brocks C, Maune S, Strnad V, Werner JA, Wollenberg B, Kovacs G. Brachytherapy for the treatment of head and neck cancer - HNO. 2010
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Clinical Oncology .
Volume 35, Issue 8, August 2023, Pages 497-506

ELSEVIER =

Function Preservation in Head and Neck
Cancers

A.Budrukkar * 9, ].L. Guinot T, L. Tagliaferri ¥, F. Bussu ! 9, A. Garcia-Consuegra ll,

G. Kavacs **

v’ Due to the rapid fall-off of the dose of interventional radiotherapy (brachytherapy) there is
better organ at risk sparing as compared with that of external beam radiotherapy

v’ Interventional radiotherapy (brachytherapy) in oropharyngeal cancers has been shown to
reduce xerostomia and also reduce dysphagia and aspiration post-radiation therapy

v’ For the nasopharynx and nose vestibule interventional radiotherapy (brachytherapy) preserves
the respiratory function of the mucosa
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Journal of
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Article
ORIFICE (Interventional Radiotherapy for Face Aesthetic
Preservation) Study: Results of Interdisciplinary Assessment

of Interstitial Interventional Radiotherapy (Brachytherapy) 100% mverydissatisfied - dissatisfied  msatisfied  m very satisfied
for Periorificial Face Cancer

90%
Luca Tagliaferri 17, Ilaria Giarrizzo %, Bruno Fionda **(7, Mario Rigante 3, Monica Maria Pagliara *,
Calogero Casa !, Claudio Parrilla 3, Valentina Lancellotta !, Elisa Placidi !, Alessandra Salvati 2, 80%
Gabriella Macchia , Stefano Gentileschi ®7, Maria Antonietta Blasi *#(, Alessio Giuseppe Morganti *1°,
Francesco Bussu '""'?, Ketty Peris '*'*, Gaetano Paludetti *'* and Vincenzo Valentini 1
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Figure 2. Patients’ satisfaction after treatment with IRT.
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Radiotherapy and Oncology 122 (2017) 248-254 I n iti a I
Contents lists available at ScienceDirect Tre at m e nt
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;;;,r Sk Radiotherapy and Oncology

ELSEVIER journal hamepage: www.thegreenjournal.cam

GEC-ESTRO/ACROP recommendations

GEC-ESTRO ACROP recommendations for head & neck brachytherapy in @Cmm
squamous cell carcinomas: 1st update - Improvement by cross sectional
imaging based treatment planning and stepping source technology

Gyorgy Kovdcs **', Rafael Martinez-Monge ™', Ashwini Budrukkar ', Jose Luis Guinot *-', _
Bengt Johansson ', Vratislav Strnad “', Janusz Skowronek >™', Angeles Rovirosa ™', Frank-André Siebert’’,
on behalf of the GEC-ESTRO Head & Neck Working Group

Combined ERT and IRT is an acceptable mode of treatment in

1) in T1-2 tumors in patients ineligible for surgery

2) In advanced T3-4 and tumors that would require surgical resections with functional or cosmetic
impact (i.e. base of tongue)

3) In other locations eligible for primary radiotherapy in whom a IRT boost outweighs the
discomfort of a surgical procedure (i.e. nasopharynx)
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The Journal of Laryngology & Otology (2016), 130 (Suppl. S2), S28-S31. GUIDELINE Im daging
© JLO (1984) Limited, 2016. This is an Open Access article, distributed under the terms of the Creative Commons
Attribution licence (http:/creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution, and
reproduction in any medium, provided the original work is properly cited.

doi:10.1017/50022215116000396

Imaging in head and neck cancer: United Kingdom
National Multidisciplinary Guidelines

H LEWIS-JONES', S COLLEY?, D GIBSON?

! Department of Radiology, University Hospital Aintree, Liverpool, >Department of Radiology, University Hospital
Birmingham NHS Trust, Birmingham, UK, and *Fiona Stanley Hospital, Murdoch, Perth, WA, Australia

Abstract

This guideline is endorsed by the specialty associations involved in the care of head and neck cancer patients in the
UK. This paper summarises the current imaging modalities in use for head and neck cancer evaluation. It highlights
their role in the management with recommendations on modality choice for each cancer subsite.

Recommendations

o Offer appropriate radiological imaging, based on tumour extent, site and local expertise, to stage tumours and
plan treatment for patients diagnosed with head and neck cancer. (G)

o Consider positron emission tomography combined with computed tomography (PET-CT) imaging if
conventional cross-sectional imaging identifies no primary site. (R)

o Offer PET-CT imaging 12 weeks after non-surgical treatment to detect residual disease. (R)
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Embring et al. Radiation Oncology ~ (2023) 18:65 Radiation Oncology I nte rst iti a |
IRT

https://doi.org/10.1186/513014-023-02256-x

o ®
Dose escalation in oropharyngeal cancer:
a comparison of simultaneous integrated boost
and brachytherapy boost

Anna Embring'?", Eva Onjukka'”, Claes Mercke'?, Ingmar Lax'?, Anders Berglund* and Signe Friesland'

Orverall survival

04 =
EIB Syear OS 86.0 95% CI 56.0 77.8
Brachy Syear OS 75.1 95% CI 66.2 85.2
02 =
log rank test, p—value = 0.494
o0 T T T T T T T T T 1
] il 2 3 4 5 B ¥ B ] 10
Fig. 1 Pictures of dose distribution in colaur wash. a Picture with an example of external beam radiatherapy with standard dose to high-risk Follaw up time, in years
wolumes and contralateral elective lymph node irradiation. b Ficture with an example of a simultaneous integrated boost with dose escalation Mo at risk
ta the primary turnaur, standard dase to high-risk valurmes and contralateral elective lymph node iradiation. € Picture with an example of a =] a1 T &7 &5 81 g a2 18 13 o
brachytherapy boast Brachy &1 ] T &9 &4 £7 1 £ 28 20 1

Fig. 3 Propensity score matched averall survival by boost modality. SIB—simultaneows integrated boost, Brachy—brachytherapy boost in
combination with extemnal beam radiotherapy
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Available online 2 September 2023

International Journal of Radiation . Inte rstitial

ELSEVIER

IRT

In Press, Journal Pre-proof () What's this? 71

Clinical Investigation

Intensity Modulated Radiation Therapy v’ Patients with stage | and Il OPSCC were considered for IMRT to a dose of 50Gy/25#/5

Alone Vs Intensity Modulated Radiation , L _ :
Therapy and Brachytherapy for T1-T2NOMO weeks in phase | followed by randomization (1:1) to further treatment with IMRT

Oropharyngeal Cancers: Results from A (20Gy/10#/2 weeks) or BT (192Ir high dose rate - 21Gy/7fractions/2 fractions per day)
Randomized Controlled Trial
sshniBudnitar i’ & vesnarinn o sheessia o wensissane’. v Severe salivary toxicity (xerostomia) was defined as post-treatment salivary excretion

venkatesh Rangarajan MD *, Sarbani Ghosh Laskar MD %, Ssadhana Kannan MSc * &,

shrikant Kale MSe °, Rituraj Upreti PhD °, Prathamesh Pai MS €, Gouri Pantvaidya MS ©, fra Cti On ratio <45%

Tejpal Gupta MD ?, Jai Prakash Agarwal MD *

v' Between November 2010 to February 2020, 90 patients were randomized to IMRT(N=46)
alone or IMRT+BT(N=44)

v" At 6 months, xerostomia rates using salivary scintigraphy were 14% (5/35: 95% Cl 5%-
30%) in the BT arm while it was seen in 44% (14/32: 95%Cl 26%-62%) in the IMRT arm
(p=0.008)

v" At a median follow-up of 42.5 months, the 3-year LC in the IMRT arm was 56.4% (95% CI-
43%-73%) while it was 66.2% (95% Cl: 53%-82%) in the BT arm (P=0.24)
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Reports of Practical Oncology and Radiotherapy 25 (2020) 479-483

Available online at www.sciencedirect.com

Reports of Practical Oncology and Radiotherapy

I _[_[ AT |_]{ journal homepage: http://www.elsevier.com/locate/rpor
Should high-dose-rate brachytherapy boost be used in early m
nasopharyngeal carcinomas? ey

Jose Luis Guinot »*#2% Andrea Moya®, Miguel Angel Santos®, Marina Pefia®,
Beatriz Quiles®, Juan Carlos Sanchez-Relucio”, Alonso La Rosa®, Maria Isabel Tortajada®,
Leoncio Arribas®

Fig. 1. Placement of Rotterdam applicator. Fig. 2. Rotterdam applicator in site.

Fg 3. Lateral view with dummy sources. Flg.4. €TV and isodose curves
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Table 1 EADO staging system for BCC

| Risk Stage Characteristics lllustrative pictures DTT-BCC Group
! |part 1)
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o
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vy reason linked 1o the tumer (lecation requiring technical skill,
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OB oloo Initial
ncologist Treatment
Hedgehog Inhibitor Induction with Addition of Concurrent
Superficial Radiotherapy in Patients with Locally Advanced Basal

Cell Carcinoma: A Case Series

Josnua P. Wuswm,a’b ‘Wolrram SAM[OWSILI@,"’E"‘ RauL Meoz™?

aFE.-inbe:rg School of Medicine, Northwestern University, Evanston, lllinois, USA; t'Ccvmprehensiw.- Cancer Centers of Nevada, Las Vegas,
Mevada, USA; “School of Medicine, University of Nevada, Las Vegas, Las Vegas, Nevada; “Universit\f of Nevada School of Medicine,
Reno, Nevada, USA

Disclosures of potential conflicts of interest may be found at the end of this article.

Key Words. Non-melanoma skin cancer * Keratinocyte carcinoma + Sonidegib * Vismodegib
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Figure 3. Progression-free survival of patients treated with
induction hedgehog inhibitor therapy with subsequent addition
Figure 1. A large locally advanced basal cell carcinoma of the left temple pretreatment (A). Radiation field and shielding after oftir:g;gtherapy cansalidation. Hash marks Indicate censared
2.5 months hedgehog inhibitor (HHI) therapy (B). Treatment response at 52 months after HHI and radiotherapy (C). pa :
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CLINICAL CANCER RESEARCH | CLINICAL TRIALS: IMMUNOTHERAPY

First-In-Human Study of Cemiplimab Alone or In

Combination with Radiotherapy and/or Low-dose |
Cyclophosphamide in Patients with Advanced
Malignancies o=

Kyriakos P. Papadopoulos', Melissa L. Johnson?, Albert C. Lockhart®, Kathleen Moore®,

Gerald S. Falchook®, Silvia C. Formenti®, Aung Naing’, Richard D. Carvajal®, Lee 5. Rosen®, Glen J. Weiss'®,
Rom S. Leidner”, Jingjin Li'"*, Anne Paccaly™, Minjie Feng™, Elizabeth Stankevich'™, Israel Lowy'™,
Matthew G. Fury', and Marka R. Crittenden'®

E frontiers
in Oncology

Initial

Treatment

ORIGINAL RESEARCH
published: 08 November 2021

Cemiplimab in an Elderly Frail

)

Population of Patients With Locally
Advanced or Metastatic Cutaneous

Squamous Cell Carcinoma:
A Single-Center Real-Life
Experience From ltaly

Sabino Strippoli’, Annarita Fanizzi®, Davide Quaresmini’, Annalisa Nardone®,
OPEN ACCESS  Andrea Armenio®, Francesco Figliuolo®, Raffaele Filotico®, Livia Fucci®, Fabio Mele®,
Michele Traversa’, Federica De Luca’, Elisabstta Sara Montagna®, Eustachio Ruggieri®,

Edtedby:  Simona Ferraiuolo ', Francesco Macina ', Stefania Tommasi'2,
Wen-Gngl.  Angela Monica Sciacovelli’, Ivana De Risi', Anna Albano”,
Peting Unersty Cancer Raffaella Massafra® and Michele Guida™™

. cancers fﬁ@

Article

Real-Life Study of the Benefit of Concomitant Radiotherapy
with Cemiplimab in Advanced Cutaneous Squamous Cell
Carcinoma (cSCC): A Retrospective Cohort Study

Barbara Bailly-Caillé 1* Diane Kottler 10, Rémy Morello 2 Marie Lecornu ¥, William Kao ¢, Emmanuel Meyer 5,
Anne Dompmartin ! and Jean-Matthieu L'Orphelin !
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Oncol Ther (2021) 9:153-166
https:/idoi.org/ 10.1007/s40487-021-00138-4

@

ORIGINAL RESEARCH

The Treatment of Non-Melanoma Skin Cancer
with Image-Guided Superficial Radiation Therapy:
An Analysis of 2917 Invasive and In Situ Keratinocytic

Carcinoma Lesions

Lio Yu - Chad Oh - Christopher R. Shea

Image Guided Superficial Radiation
Therapy (IGSRT) was safe and well
tolerated in this study, involving 1632
patients with non-melanoma skin cancer
(NMSC). Of 2917 NMSC lesions treated,
local tumor control was achieved in 2897
lesions, representing a 99.3% rate of
control.

IGSRT should be considered as a first-line
option for treating stage 0-11 NMSC
lesions in suitable patients, especially
those who are not candidates for surgery
or who decline surgery.

NMSC is a highly prevalent condition,
with an estimated annual incidence in the
L.S. of 5.5 million tumors in 2012,

This study presents a retrospective
evaluation of efficacy and safety of image-
guided superficial radiotherapy, a
nonsurgical treatment option, in 2917
NMSC lesions (1632 patients).

Treatment with IGSET resulted in local
tumor control in 2897 lesions,
representing a 99.3% rate of control.

IGSET was safe and well-tolerated in this
study.

These results suggest IGSRT should be
considered as a first-line option for
treating NMSC in suitable patients.
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Technical Note

Criginal pape

Multilayer intensity modulated contact
interventional radiotherapy (brachytherapy):
Stretching the therapeutic window in skin cancer

MD!

Comacchions, MSc

Bruno Fionda, MD'™, Elisa Placidi. Med. Phys.. PRD*, Enrico Rosa. Med. P
MO, Francesco G
liaferi, MD. PRD™, Luca Indeving, Med. Phys ™

Gerardina Stimato,

Frank-Andre Siebert, Med. Phys PhDF, Luc
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Catheter-to-skin distance (mm)
Fig. 2. Therapeutic window (TW) as a function of cathe-
ter-to-skin distance (mm) for a single active dwell position.
TW increases in the depth, with values ranging from 0.6
to 11.7 mm for catheter-to-skin distances between 1.9 and
53.1 mm. Error bars show a 0.2 mm error for the distance
measurement on TPS

Fig. 1. Standard configuration of catheters (A) and multilayer configuration (B) calculated with the TG-43 formalism. 150%,
100%, 95%, and 80% isolines for the two configurations are compared. Treatment plans are optimized with 150% tangential to
the skin, with a value of V5, (CTV) set to 1.5% for both the configurations
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BRACHYTHERAPY ALONE OR WITH
NEOADJUVANT PHOTODYNAMIC
THERAPY FOR AMELANOTIC
CHOROIDAL MELANOMA

Functional Outcomes and Local Tumor Control

MARIA A. BLASL MD.* MICHELA LAGUARDIA, MD.* LUCA TAGLIAFERRI, MD.}
ANDREA SCUPOLA, MD,* ANTONIO VILLANO, MD,* CARMELA G. CAPUTO, MD.*
MONICA M. PAGLIARA, MD*

Fig. 2 Fundus photography
and A-B scan ultrascnography
of the same patient (patient n.
15, Group B} at diagnosis (left).
I month after PDT (middle).
and 1 year afier PDT + brachy-
therapy (right)

BEFORE PDT 1 MONTH 1 YEAR AFTER
AFTER PDT PDT + BRACHYTHERAPY

Initial

Treatment

PDT FOR AMELANOTIC CHOROIDAL MELANOMA = BLASI ET AL 2209

DOSE TO THE MACULA

-19,35%

|

DOSE TO THE OPTIC DISC

27,19%

o BEFORE PDT
= AFTER PDT

Fig. 1. Changes of the dose o
the macula and optic disk before
and afier PDT (A) and percent-
age of dose reduction after PDT
(B) in Group BI1.
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Pictorial Essay

Radiological and clinical findings in uveal Imaging
melanoma treated by plaque interventional
radiotherapy (brachytherapy): Visual atlas

A B C
and literature review on response assessment @ ‘ 9
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Table 1. Differences between static and dynamic intensity modulated interventional radiotherapy (IRT)

Static IRT (eye plaque %) Dynamic IM-IRT (HDR/PDR)

Space Size of plague Size of flap/mould
Shape of plague Shape of flap/mould
Motches charged with seeds Active dwelling positions
Time Only overall treatment duration may be chosen Chance to vary independently each dwelling position
activation time
Intensity Activity of different seeds Catheter-to-skin distance

HOR — high-dose-rate, FOR — pulsed-dose-rate
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