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REIRRADIATION: 
A RELEVANT ISSUE FOR CLINICIANS
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PARAMETERS TO EVALUATE BEFORE RE-RT:

• Dose of prior RT and cumulative estimate 
dose

• Time between the two courses of RT(min 6 
months)

• Volumes of prior irradiation

Obviously…

1. Intent of the re-treatment

2. General Condition of the patient

SUGGESTIONS FOR RE-RT:

• TARGET DEFINITION using PET/CT and/or 
MRI to better define recurrence, in order
to minimise volume to treat

• IMRT/VMAT/PROTONS or other
advanced techniques for radiation dose 
sculpting escluding organ at 
risk(previously involved!)

• (NEW ?)DRUGS to ehnance Effectiveness
of Radiation Damage on resistant tumour
Tissues, previously irradiated.

REIRRADIATION: 
A RELEVANT ISSUE FOR CLINICIANS

PRECISION DEVISES TO DELIVERY RADIATION

With new technology devices, now is possible to delivery high (when requested also ablative) 
doses to  the target, especially to small volumes

REIRRADIATION: 
RADIATION DELIVERY ADVANCEMENTS



Whenever possible, surgery is proposed as a salvage strategy. 

When patients present with unresectable disease or are un-suitable candidates for surgery, three options can 
be discussed: 

!supportive care only, 

!palliative chemotherapy 

!radiotherapy (alone or combined with systemic therapy).

2013

CHEMOTHERAPY, TARGET THERAPY, AND…
REIRRADIATION: HEAD & NECK

Although the risk of distant metastasis is high, most of these patients will die as a result of uncontrolled tumor 
growth at the primary site.

Nevertheless, the treatment for these patients is  frequently systemic chemotherapy, which is widely used for 
palliation.

Cacicedo et al, Cancer Treat Review 2013

!The evidence for offering re-irradiation as a curative treatment has come mainly from retrospective and phase II 
trials.

!Currently, there are no other randomized data that suggest optimal approaches for patients with recurrent or 
second primary HNSCC in previously irradiated areas. 

!In fact, the RTOG started a similar randomized phase III trial, but it was closed early due to lack of recruitment. 

CHEMOTHERAPY, TARGET THERAPY, AND…
REIRRADIATION: HEAD & NECK



In fact, chemotherapy alone yields a median survival between 5 and 9 months, and long-term survival is unfrequent.

Cacicedo et al, Cancer Treat Review 2013

CHEMOTHERAPY, TARGET THERAPY, AND…
REIRRADIATION: HEAD & NECK

CHEMOTHERAPY, TARGET THERAPY, AND…
REIRRADIATION: HEAD & NECK

Cacicedo et al, Cancer Treat Review 2013



!The role of concurrent chemotherapy in re-irradiation for HNSCC remains uncertain. 

!The results of a recent meta-analysis indicate that the addition of concomitant chemotherapy to primary 
radiotherapy significantly improves overall survival.

!However, no study has demonstrated a conclusive benefit of reirradiation with concurrent chemotherapy compared 
to re-irradiation without chemotherapy. 

!A significant study using a high radiation dose without chemotherapy showed a 2-year locoregional control rate of 
27%, with an acceptable toxicity profile . 

Cacicedo et al, Cancer Treat Review 2013

!Thus, the role of chemotherapy in reirradiation continues to evolve, and it is presently not optimally defined.

CHEMOTHERAPY AND…
REIRRADIATION: HEAD & NECK

Blanchard P, et al. Radiother Oncol 2011
Pignon, et al. Radiother Oncol 2009

LangendiJk et al, Radiother Oncol 2006

!The EGFR is over-expressed in 90–100% of HNSCCs.

!Indeed, high EGFR copy number has been previously 
associated with poor prognosis.

!However, the tumor EGFR status was not found to be 
predictive for the efficacy of cetuximab plus platinum/5-FU (as 
first line therapy) administered to patients with 
recurrent/metastatic HNSCC during the randomized phase III
EXTREME trial.

Cacicedo et al, Cancer Treat Review 2013

!In this context, we cannot derive a definitive conclusion with respect to patients who might be treated with 
curative intent with re-irradiation plus cetuximab.

TARGET THERAPY AND…
REIRRADIATION: HEAD & NECK

Licitra et al, Annals Oncol 2011



!Moreover, HPV has recently been established as a 
risk factor for oropharyngeal cancer, with emerging 
data suggesting that HPV +tumors are more sensitive 
to chemotherapy and RT  than HPV- tumors.

Therefore, HPV status and EGFR expression could be 
included into future clinical trials (in the context of re-
irradiation) to be used for more accurate prognostic
patient classification.

Cacicedo et al, Cancer Treat Review 2013

!In this context, we cannot derive a definitive conclusion with respect to patients  HPV+ who might be treated 
with curative intent with re-irradiation plus Chemotherapy or cetuximab.

TARGET THERAPY AND…
REIRRADIATION: HEAD & NECK

LangendiJk et al, Curr Opin Oncol 2007

REIRRADIATION: 
RADIATION DELIVERY ADVANCEMENTS

2013



Imaging 2-D:  

ADVANCED TECHNOLOGIES  IN IMAGE-GUIDED RADIATION THERAPY

Balter J  et al., Seminars in Radiation Oncology, 2007

KV imagingMV imaging

Imaging 3-D:  

Cone Beam CT imaging

REIRRADIATION: 
RADIATION ADVANCEMENTS: IMAGING ON BOARD

•In terms of Radiobiology, SBRT /SABRT may add a 
novel mechanism of radiation-induced damage.

•At higher doses per fraction (ablative doses), 
emerging data suggest that a different mechanism 
involving microvascular damage begins to have a 
substantial effect on the tumor cell kill.
Garcia - Barros M., et al. Science, 2003

Targeting the tumor vasculature for obliteration with 
high-dose radiation may be beneficial for tumor 
control.
Fuks and Kolesnick, Cancer Cell 2005 . 

SBRT REIRRADIATION: 
A NEW BIOLOGICAL RATIONALE ?





TARGET THERAPY AND…
HEAD & NECK SBRT REIRRADIATION?

Heron, et al. Am J Clin Oncol 2011

!A  retrospective matched-pair analysis suggested improved overall survival with the addition of cetuximab therapy 
to SBRT

Heron, et al:. Am J Clin Oncol 2011

TARGET THERAPY AND…
HEAD & NECK SBRT REIRRADIATION?

Vargo et al, Red J 2015



TARGET THERAPY AND…
HEAD & NECK SBRT REIRRADIATION?

!The combination of cetuximab and SBRT appears safe in the reirradiation of rSCCHN, and may improve outcomes.

! No significant differences observed in outcome, toxicity, or feasibility between the examined SBRT modalities 
(Cyberknife, Trilogy, or TrueBeam) in association with Cetuximab.

Heron, et al:. Am J Clin Oncol 2011
Vermorken  et, N Engl J Med 2008
Vargo et al, Red J 2015

! SCCHN (NCT02057107) : ONGOING prospective randomized phase 2 protocol that combines SBRT (40-
50 Gy)+concurrent cetuximab with or without concurrent radiation sensitizing docetaxel in unresectable locally 
recurrence pts.

Vargo et al, Red J 2015

!Thus, Integration of effective local control modalities (such as SBRT) and more effective novel systemic agents 
should continue to be investigated.

2015

FUTURE OF REIRRADIATION: PARTICLES?
“IN SILICO” EXPERIENCE: VMAT VS PROTONS



Whenever possible, prostatectomy is proposed as a salvage strategy. In case of local recurrence only 

In case of unresectable disease or are un-suitable candidates for surgery, different options can be discussed: 

!HIFU, Cryotherapy, Brachytherapy, etc (no robust evidences)

! External radiotherapy (alone or combined with systemic therapy).

!palliative Hormone therapy/Hormone Manipulation

HORMONE THERAPY AND… REIRRADIATION: 
PROSTATE

2013

!To date, ADT is the most common management option in the 
salvage setting after curative RT, but its deleterious side effects, 
especially for long-term schedules, should be carefully 
considered.

!The optimal management and prescription of ADT in patients 
with localized PC developing BF after a radical course of RT still 
remains controversial.

HORMONE THERAPY AND… REIRRADIATION: 
PROSTATE

Alongi et et al, Criitical review 2013

!“Small field” RT to limited volume relapsing PC could reduce the tumor clonogen number and, as a 
consequence, prolong the progression-free interval. 

!The concept of spatial cooperation between radiation and systemic therapy might also be attractive in 
this kind of clinical scenario 



!SBRT is particularly interesting, as it allows the reduction of the safety margins around the target (thus 
minimizing the exposure of the previously irradiated surrounding normal tissues) .

!Even if this option should be considered only in very selected cases,  effective local therapy might reduce 
the burden of the systemic therapies usually given to patients with recurrent PC

HORMONE THERAPY AND… REIRRADIATION: 
PROSTATE

Jereczek-Fossa et al , Red J 2012

!Partial re-irradiation has also been proposed with the 
advance in molecular imaging and radiation treatment 
planning and delivery. 

Wang et al , Radioth Oncol 2009

CBCT COMPARISON: 
geometrical checking (SET UP) ..and anatomic information

REIRRADIATION: 
RADIATION ADVANCEMENTS: IMAGING ON BOARD



SPACEOAR: A SOLUTION ALSO FOR REIRRADIATION? 

*Self-absorbable

SBRT and (Extreme) Hypofractionation
For Prostate

SpaceOAR

Rectum
PTV

Bladder

3D reconstruction of PTV and OAR

CASE 4SPACEOAR IN SBRT

SBRT and (Extreme) Hypofractionation
For Prostate



SBRT and hydrogel temporary spacer between prostate and rectum: a salvage re-
irradiation strategy for prostate cancer recurrence.

Pre treatment MRI
Pre-RT PSA: 6.2ng/ml

Post treatment MRI
Post-RT PSA: 2.68ng/ml

Re-SBRT : 30Gy in 5 fractions
With VMAT FFF

SBRT PROSTATE REIRRADIATION: 
CLINICAL EXPERIENCE

!No data exist on the best schedule and timing for associating a systemic therapy with the local treatments.

!No standard doses or protocols are available, and only some patients receive combined therapies(e.g. local 
treatment and ADT). At present no firm recommendations can therefore be made. 

HORMONE THERAPY AND… REIRRADIATION: 
PROSTATE

Alongi et et al, Criitical review 2013

!Abiraterone, Enzalutamide, …a new world to 
explore in castation resistence patients suitable to 
local therapy, including reirradiation for Lymph 
node relapses. .



SBRT REIRRADIATION: 
CLINICAL RESULTS?

"LUNG

Patients affected with intra-thoracic recurrences or secondary lung malignancies after a 
first course of definitive RT have limited therapeutic options, and they are often treated 
with a palliative intent. 

Re-irradiation with stereotactic ablative radiotherapy (SABR) represents an appealing 
approach.

2015

De Bari et al, Cancer Treat Review 2015

SBRT REIRRADIATION: 
CLINICAL RESULTS?

De Bari et al, Cancer Treat Review 2015



SBRT REIRRADIATION: 
CLINICAL RESULTS? 1year LC=52-95%

2 years LC=43-92%

De Bari et al, Cancer Treat Review 2015

SBRT REIRRADIATION: 
CLINICAL RESULTS? 1year OS=59-87.5%

2 years OS=29-74%

De Bari et al, Cancer Treat Review 2015



SBRT REIRRADIATION: 
CLINICAL RESULTS?

oG3 PNEUMONITIS: 3-30%
oG3 CHEST WALL PAIN: 11-31%

oG4-G5 PNEUMONITIS: 13 %( Centrally)
oG4 SKIN:25%
oG5 OTHER (FISTULA; BLEEDING: ISOLATED CASES) 

De Bari et al, Cancer Treat Review 2015

SBRT REIRRADIATION: 
CLINICAL RESULTS?

De Bari et al, Cancer Treat Review 2015



SBRT REIRRADIATION: 
CLINICAL RESULTS?

De Bari et al, Cancer Treat Review 2015

SBRT REIRRADIATION: 
CLINICAL RESULTS?

De Bari et al, Cancer Treat Review 2015



SBRT REIRRADIATION: 
CLINICAL RESULTS?

The issue of Dose Prescription in SABR

Senan S, J Thorac Dis 2011; 3:189-196

SBRT REIRRADIATION: 
CLINICAL RESULTS?

DIFFERENT SITUATIONS WITH DIFFERENT DIFFICULTIES RATES

De Bari et al, Cancer Treat Review 2015



PET-CT before SABR PET-CT  at 6 monthsPlanning CT

SBRT REIRRADIATION: 
CLINICAL EXPERIENCE: VMAT & FFF

•COMPLETE RESPONSE after rererere----SBRTSBRTSBRTSBRT ((((30 Gy/5) with VMAT and FFF beams.

•Toxicity : G0

SBRT REIRRADIATION: 
CLINICAL EXPERIENCE: VMAT & FFF

PET-CT before SABR PET-CT a 2 monthsPlanning CT

•COMPLETE RESPONSE after rererere----SBRTSBRTSBRTSBRT ((((30 Gy/5) with VMAT and FFF beams.

•Toxicity : G0



TRACKING

GATING

MANAGEMENT BY TRACKING OR GATING

REIRRADIATION: 
RADIATION ADVANCEMENTS: MOTION MANAGEMENT

MANAGEMENT BY REAL TIME TUMOR TRACKING

LINAC INTEGRATED DEVICES
DEDICATED ROBOTIC LINAC WITH 
INTEGRATED TRECKING SYSTEMS

REIRRADIATION: 
RADIATION ADVANCEMENTS: MOTION MANAGEMENT



SBRT REIRRADIATION: 
CLINICAL RESULTS?

De Bari et al, Cancer Treat Review 2015

•In conclusion, results  suggest that SABR reirradiation may provide durable 
in-field control for patients with recurrent primary or metastatic lung cancer. 

•These outcome results appear superior to those achievable with 
conventional RT  and/or chemotherapy, often used as palliation. However, a 
particular caution should be paid in patients at higher risk for radiation 
pneumonitis and, as central re-irradiation carries substantial risks of high-
grade toxicity, 

•SABR should be probably limited to favorable disease presentations 
(peripheral lesions, small tumor diameters, good dosimetric profile).

•No data on concomitant new durgs (Target therapies &Targeted Re-
RT?)….Even if…

RT and RT and RT and RT and newnewnewnew drugsdrugsdrugsdrugs

After the steroid pulse
therapy, the symptom gradually improved over 7 days

During the treatment, serial sputum specimen
and blood culture examinations did not reveal any significant

bacteria or fungus.



RT and RT and RT and RT and immunologyimmunologyimmunologyimmunology

FUTURE OR….COMING SOON IN PRACTICE:




