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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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Mobetron (Siemens, Germany) 

Novac7 (Hitesys SPA, Italy) 

IORT: single high dose directly into the resected tumour volume in (semi) dedicated operating 
room 

• HDR brachytherapy units

• Mobile electron facilities: 

• Miniature X-ray source INTRABEAM® 



INTRABEAM™
• INTRABEAM™ Radiotherapy System (IORT) (Zeiss Surgical,
Oberkochen Germany) has a miniature X-ray source at the end of a
long 10-cm probe, 3.2 mm in diameter. At its end, the accelerated
electrons strike a gold target resulting in a nearly isotropic X-ray
distribution around the tip

• The miniature X-ray source delivers up to 50kV of energy to the
target tissue, and the steep dose fall-off ensures that most of the
dose stays in the target tissue. The decrease in radiation protects
surrounding healthy tissue and minimizes shielding requirements.

• Because the X-ray are of low energy, no special wall, floor or
ceiling shielding is required and the treatment can be carried out in
conventional ORs, which normally have adequate shielding for
intraoperative diagnostic radiology.

• A typical dose rate is 2Gy/min at 1 cm from the center of target



INTRABEAM Applicators

INTRABEAM 
Flat Applicator 

INTRABEAM 
Spherical Applicator

INTRABEAM 
Surface Applicator



§ Dose uniformity (or flatness) perpendicular to the beam
direction is greatest at the prescription depth of 5 mm
with the dose being less uniform at other depths

§ At shallower depths (<5 mm from the skin-surface),
“horns” in dose profiles corresponding to higher dose
values are seen at points away from the central axis

§ Typical treatment time is approximately 30 min. Larger
applicators require longer treatment times, but result in
a lower surface dose (Ds) and superior dose-
homogeneity

§ Example: for a prescription dose of 10Gy at 5 mm
depth, 19.4Gy would be delivered to the skin-surface
corresponding to a dose-homogeneity



§ The prescription dose is at the applicator surface and a
rapid dose fall-off is observed with depth. The dose is
highest along the central-axis and tapers off-axis.

§ Larger diameter surface applicators will require longer
treatment times but produce superior DH and lower Ds

§ Example: for a prescription dose of 10Gy at the
applicator (or skin) surface, a treatment time of 4.5 min
is required. This corresponds to a surface dose-rate
(Ds) of approximately 2.2Gy/min. At a depth of 5 mm,
the dose reduces to only 3Gy.





IORT in NCCN Guidelines - Version 1.2022

Gynecological Cancer
“IORT is particularly useful in patients with recurrent disease within a previously radiated volume. During IORT, overlying normal tissue
(such as bowel or other viscera) can be manually displaced from the region at risk. IORT is typically delivered with electrons,
brachytherapy, or miniaturized x-ray sources using preformed applicators of variable sizes matched to the surgically defined region at
risk, which further constrains the area and depth of radiation exposure to avoid surrounding normal structures”

Rectal Cancer
“IORT, if available, should be considered for very close or positive margins after resection, as an additional boost, especially for patients
with T4 or recurrent cancers”

Colon Cancer
“Intraoperative radiation therapy (IORT), if available, should be considered for patients with T4 or recurrent cancers as an additional
boost. Preoperative radiation therapy with concurrent 5-FU-based chemotherapy is a consideration for these patients to aid
resectability”
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Ø To report outcomes and toxicities

Ø To describe the experience at European
Institute of Oncology with INTRABEAM™
Radiotherapy System (IORT) in a cohort of
pelvic cancer patients
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Ø Retrospective monocentric study

Ø Patients with pelvic disease treated between May 2019 and March 2022

Ø Patients receive IORT boost with a 50 kV X-ray source using Intrabeam® RT

delivery system (close or positive margin at the time of surgery)

Ø Local and distant relapses and survival were analyzed

Ø Acute and late toxicities were graded according to CTCAE 5.0 and RTOG

criteria
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Ø 18 consecutive patients (17 previously irradiated + 1 anticipated boost) and 22

lesions were treated

Ø Treated diseases: 8 cervical cancer, 2 vulvar cancer, 2 vaginal cancer, 4 rectal

cancer, 2 pelvic lymph-nodes

Ø Applicator: Surface for 20 lesions, Flat for 2 lesions

Ø Applicator diameter 3-5 cm



Dose (Gy) Prescription Depth (mm) Dose at the surface (Gy)
6 3 9

8 1 11.4

9 1 12

9.5 1 14
10 1 13

12 1 16

15 1 20

Median prescription dose: 9.5 Gy
Median depth of prescripion: 1 mm



At time of ananlysis:

Ø 6 patients had no evidence of disease

Ø 7 patients had distant metastases

Ø 3 patients were lost at follow-up

Ø 2 patients had less than 6 months of
follow-up.

Toxicity: None of the post surgical
complications were correlated to IORT
sites.
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Ø Preliminary evidence from our study suggest that INTRABEAM is a
feasible and manegeable IORT device in pelvic disease (hard-to-reach
locations)

Ø Radiation protection benefits (minimized shielding requirements)

Ø Small diameter collimator, Better dose uniformity for surface
treatments

Ø IORT had acceptable toxicity

Ø More and updated data are needed in order to draw robust
conclusions




