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The mean total operating time was 13.3 hrs (range: 8 – 20.1hrs); the mean total blood loss 

14.1 ltrs (range: 4.2 – 33 ltrs). The mean length of hospital stay was 8.9mths (range: 2 –

36mths) in 9 cases received total en-bloc sacrectomy. (Molloy,2006)

TOTAL SACRECTOMY FOR  SACRAL TUMOUR
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Chordoma of the  sacrum treated with exclusive 

CIRT in Japan at NIRS
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The results of CIRT for sacral chordoma (n=188)
(June 1996 – Feb 2013) 
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LC, OS and DFS rates The incidence of metastases

32% of pts had 

metastases in 5-year

Cimai et al IJROBP 2016



Difficult questions:

• Can we propose carbon ions as an alternative to surgery?

• How much should we insist before accepting patient refusal ?

• Are the Japanese data reproducible ?

• Is long term toxicity profile really better with carbon ions?

• What are the salvage treatment options?

• Can we do the same with protons?



Prospective study on sacral chordoma





This study is aimed at estimating the 

effectiveness, 

safety and activity of radiotherapy 

as compared to standard surgical treatment 

for

patients with primary sacral chordoma who are 

candidates to a complete en-bloc resection

After R1/R2 resection, radiotherapy will be 

considered



Inclusion criteria

▪ path confirmed diagnosis of primary chordoma

▪ tumor arising from sacrum

▪ age ≥18 years

▪ no evidence of metastases

▪ en-bloc resection feasible



Study design, bayesian approach 



a) to undergo immediate surgery

b) to undergo immediate radiotherapy

c) to be randomized to either immediate 

radiotherapy or immediate surgery

Study treatment



Primary endpoint

Relapse free survival

Secondary end points

Overall Survival (OS)

Morbidity

LRFS

DRFS

Safety

QoL

Study end-points 
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23 active sites in 7 countries 
and more ar joining
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136 enrolled 
patients
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Sacral chordoma at MedAustron

Sacral chrodoma LC

Sacral chrodoma OS

Sacral chrodoma
Freedom from distant mets



Months

%
 o

f 
in

it
ia

l v
o

lu
m

e

Quantitative volumetric evaluation



What is different in the new vs. old patients

old

• Dose mostly 70.4 Gy RBE

• Rectum PRV 3 mm  1cc< 60 Gy
RBE

• Syngo optimization

• Sometimes spacer

• Very large CTV1

new

• Dose motly 73.6 Gy RBE

• Rectum 1 cc < 66 Gy RBE

• Raysearch optimization

• Often spacer

• Trend toward smaller CTV1



Contouring :
Include piriform muscle and 
adequate bone and gluteus 
margins in PTV1

Dose constraints:

Rectum
D (RBE, 1 ccm) < 66 Gy RBE, 
D (RBE, 5 ccm) < 63 Gy RBE, 
D (RBE, 10 ccm) < 55 Gy RBE

Cauda Equina
D max < 70 Gy RBE

Male 42 YO
Initial  symptom :
incontrollable pain
urinary incontinence
erectile deficit
Diagnosis
Sacral chordoma ( 1174 ml)
Prescription: 
exclusive CIRT 
4.6 Gy RBE x 9 to PTV1  (41.4 Gy RBE )
4.6 Gy RBE x 7 to PTV2  (32.2 Gy RBE)
Total dose 73.6 Gy RBE in 16 fr in 4 weeks



Dose distribution



Response at 12 Mo.
from 1175 ml to 606 ml (48% reduction)


