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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.

• Posizione di dipendente in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

• Consulenza ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

• Fondi per la ricerca da aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

• Partecipazione ad Advisory Board (NIENTE DA DICHIARARE)

• Titolarità di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

• Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

• Altro
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AGENDA

• INTRODUCING OVERALL TREATMENT TIME 
• THE RADIOBIOLOGY OF OVERALL TREATMENT TIME

• CLINICAL EVIDENCE

• PRATICAL PRATICE

WHAT IS THE 
“MINIMUM DURATION OF AN INTERRUPTION”

SIGNIFICANTLY AFFECTING LOCAL TUMOR CONTROL?

ARE WE SURE IT'S JUST A QUESTION OF 
THE AMOUNT OF CANCER CELLS AND NOT THE "TYPE"?
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THE RADIATION BIOLOGY OF FRACTIONATION



NEOPLASTIC
REPOPULATION

THE BIOLOGY OF INTERRUPTIONS AND UNCOMPENSATED TREATMENT BREAKS
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70 Gy, 2 Gy x 35 fr a/b=10 

𝑇𝑢𝑚𝑜𝑟 𝐵𝐸𝐷 = 35𝑥2 1 + !
"#

= 84 Gy

«𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑»𝑇𝑢𝑚𝑜𝑟 𝐵𝐸𝐷 = 35 𝑥 2 1 + !
"#

− 0.9 𝑥 46 − 28 = 𝟔𝟕. 𝟖 Gy 
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FACTOR

«𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑» 𝑇𝑢𝑚𝑜𝑟 𝐵𝐸𝐷 = 𝑁𝑑 1 + $
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THE BIOLOGY OF INTERRUPTIONS AND UNCOMPENSATED TREATMENT BREAKS

…TO CANCER STEM CELLS and TUMOR PLASTICITY

CANCER STEM CELLS

RADIORESISTANCE
AGGRESSIVENESS

ACQUIRING
CANCER STEM CELLS

PHENOTYPE

FROM CLONAL SELECTION...

RADIORESISTANCE - AGGRESSIVENESS

FROM CLONAL SELECTION...

OVERALL TREATMENT TIME

RISK OF METASTASES
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WHAT IS THE MINIMUM DURATION OF AN INTERRUPTION SIGNIFICANTLY AFFECTING LOCAL TUMOR CONTROL?

Stage II-IV carcinoma of the larynx
Stage I-IV carcinoma of the pharynx

DANISH SPLIT-COURSE TRIAL

1 2 3 4 5 6 7 8 9 10 Week

1 2 3 4 5 6 Week

vs.

57 Gy/30 fr./6 wk
60 Gy/30 fr./6 wk

40 Gy/20 fr./4 wk-3 wk-32 Gy/16 fr/3.5 wk
40 Gy/20 fr.14 wk-3 wk-28 Gy/14 fr./3 wk

Continuous Treatment
Split-course Treatment

14-16 DAY INTERRUPTIONS DEFINITELY 
AFFECT TREATMENT OUTCOME



EVIDENCE FROM CLINICAL STUDIES: HEAD & NECK CANCER

Radiotherapy Treatment Time < 40 days
Radiotherapy Treatment Time > 40 days

P < 0.01

OVERALL SURVIVAL 91% (95% CI: 82-97) 
68% (95% CI: 52-80)
P < 0.01

90% (95% CI: 79-95) 
56% (95% CI: 39-69) 
P < 0.01



• 14.154 PZ.  III NSCLC → CHT+RT (59.4-70.0 Gy)
• INTERRUPTION IN 6.262 (44.2%).

EVIDENCE FROM CLINICAL STUDIES: NSCLC and ESOPHAGUS CANCER



EVIDENCE FROM CLINICAL STUDIES: PROSTATE CANCER
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MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

WHERE POSSIBLE
TREATMENT SHOULD NOT BE PROLONGED 

FOR MORE THAN 2 DAYS RETAIN 

OVERALL TIME TREATMENT



MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

• SHORT DOUBLING TIME
• CURATIVE INTENT
• PROLONGED OTT AFFECTS OUTCOME:

- SCC of H&N (EBRT)
- SCC of CERVIX (EBRT or BRT+EBRT)
- SCC of OESOPHAGUS (EBRT)
- SCC of SKIN, VAGINA or VULVA (EBRT)
- SCC of ANUS (EBRT or BRT+EBRT)
- SCC of TONGUE (BRT+EBRT)
- NSCLC (EBRT)
- SCLC (EBRT)
- ADK of OESOPHAGUS (EBRT)

• MEDIUM/HIGH DOUBLING TIME
• CURATIVE INTENT
• OTT MORE THAN 5 DAYS AFFECTS OUTCOME:

- BREST CANCER
- TRANSITIONAL CC OF THE BLADDER
- PROSTATE CANCER 

• PALLIATIVE INTENT
• OTT MORE THAN 7 DAYS AFFECTS EFFECTIVENESS

Category 1 Category 2 Category 2



MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

TRANSFER TO A SECONDARY LINAC
TT

PRESERVED



MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

ACCELERATED SCHEDULING

70 Gy, 2 Gy x 35 fr 
(H&N CANCER 𝜶

𝜷
= 𝟏𝟎𝑮𝒚 B.E.D= 84 Gy)

OVER THE WEEKEND
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STOP

TWICE DAILY
6 hrs between fractions - < 2.2 Gy/fr.

M TWT F S S M TWT F S S M TWT F S S M TWT F S SM TWT F S S M TWT F S S M TWT F S S

STOP

TT
PRESERVED

TT
PRESERVED

TRANSFER TO A SECONDARY LINAC



MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

70 Gy, 2 Gy x 35 fr 
(H&N CANCER 𝜶

𝜷
= 𝟏𝟎𝑮𝒚 B.E.D= 84 Gy)

INCREASED DOSE
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𝑬𝑸𝑫𝟐𝟑𝟎 𝒇𝒓. = 𝑫
𝒅+ 𝜶

𝜷
𝟐+𝜶𝜷

D30fr.=	70.72	Gy

d=	2.3	Gy

INCREASING FRACTION

INCREASED DOSE
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ACCELERATED SCHEDULING
TRANSFER TO A SECONDARY LINAC



MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

70 Gy, 2 Gy x 35 fr 
(H&N CANCER 𝜶

𝜷
= 𝟏𝟎𝑮𝒚 B.E.D= 84 Gy)
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INCREASING FRACTION

ACCELERATED SCHEDULING
TRANSFER TO A SECONDARY LINAC

BIOLOGICAL COMPENSATION
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MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

70 Gy, 2 Gy x 35 fr 
(H&N CANCER 𝜶

𝜷
= 𝟏𝟎𝑮𝒚 B.E.D= 84 Gy)

EXTRA-FRACTIONS
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TRANSFER TO A SECONDARY LINAC
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MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

70 Gy, 2 Gy x 35 fr 
(H&N CANCER 𝜶

𝜷
= 𝟏𝟎𝑮𝒚 B.E.D= 84 Gy)
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ACCELERATED SCHEDULING
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BIOLOGICAL COMPENSATION

5 Days Longer
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FACTOR
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MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS

70 Gy, 2 Gy x 35 fr 
(H&N CANCER 𝜶

𝜷
= 𝟏𝟎𝑮𝒚 B.E.D= 84 Gy)

𝑁𝑜𝑟𝑚𝑎𝑙 𝑇𝑖𝑠𝑠𝑢𝑒 𝐵𝐸𝐷 = 35×2 1 + !
/
=	116.67	Gy

𝒅 = 𝟐, 𝟔𝟐 𝑮𝒚

IS IT OK FOR 
NORMAL TISSUE?

PRIORITISATION OF PATIENTS

COMPENSATORY MEASURES

INCREASING FRACTION

ACCELERATED SCHEDULING
TRANSFER TO A SECONDARY LINAC

BIOLOGICAL COMPENSATION NO MORE THAN 10%

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑁𝑜𝑟𝑚𝑎𝑙 𝑇𝑖𝑠𝑠𝑢𝑒 𝐵𝐸𝐷 = 30×2 1 + !
/
+ 5×2.6 1 + !

/
=	124.5	Gy 𝐸𝑄𝐷2 =74.5	Gy

= 30×2 1 + !
/
+ 5×2.5 1 + !

/
=	122.9	Gy 𝐸𝑄𝐷2 =73.7	Gy

= 30×2 1 + !
/
+ 5×2.4 1 + !

/
=	121.6	Gy 𝐸𝑄𝐷2 =72.9	Gy

OTT

𝐸𝑄𝐷2 =70	Gy

WT F S S M TWT F S S M TWT F S S M TWT F S SM TWT F S S M TWT F S S M TWT F S SM TWT FM T

5 Days Longer



MANAGEMENT OF UNPLANNED RADIATION THERAPY TREATMENT INTERRUPTIONS
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A RADIOTHERAPY TREATMENT COMPENSATION CALCULATOR



A RADIOTHERAPY TREATMENT COMPENSATION CALCULATOR



TAKE HOME MESSAGE

PRESERVE OVERALL TIME, TOTAL DOSE, AND DOSE PER FRACTION

Weekend treatments
Increase number of daily fractions
Increased dose per fraction

ACCEPTING THE TREATMENT EXTENSION AND DELIVERING EXTRA FRACTIONS

Same daily dose per fraction
Same twice-daily dose per fraction
Increased dose per fraction

DISCUSS ANY CHANGES IN PLANNING WITH THE PATIENT
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THANK YOU 
FOR YOUR 
PATIENT 

AND 
ATTENTION

!!


