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Resected metastases: IORT



Background

• Liver translate into considerable morbitiy for about 5% of all 
cancer patients

• In average, 15% survive 1 year after diagnosis

• Their presence limit the option of initiating systemic treatments, 
which could potentially help prolong the survival outcomes. 



Background

• Treatment strategies include surgery, chemotherapy and
radiation in different forms

• Surgical interventions have evolved in the past years, with less
invasive and radical procedures

• Anatomic or non-anatomic techniques are currently applied

• Non-anatomic approaches spare larger liver volumes, although
recurrence rates might be higher



Anatomic vs. non-anatomic









Intact metastases: eBT



Background

• Non-resectable/non-operable Liver metastases

• Treatment options include systemic therapies, TACE, HIFU, Y90, 
MWA

• RT the newcomer? SBRT, HDR – 1- and 5-year LC 95 – 80%

• EBRT-based implies exposure of larger healthy liver volumes. 
How about minimally invasive procedures?:
• SBRT vs. HDR vs. eBT



Dosimetric feasibility

• 30 patients previously treated with HDR, 1 x 25 Gy

• Comparison between HDR – SBRT – eBT



Constraints

ConstraintsOAR
700 cm3 < 9.1 Gy; D66% < 10 GyHealthy liver (liver – GTV)
Dmax < 25 GyBiliary tract
5 cm3 < 11.2 GyDuodenum
10 Gy < 33%Ipsilateral kidney
Dmax < 14 Gy; 1.2 cm3 < 7 GySpinal cord
Dmax < 12.4 Gy; 10 cm3 < 11.2 GyStomach
Dmax < 22 GyHeart
Dmax < 30 Gy; 1 cm3 < 23 GyRib
1 cm3 < 27 GyGreat vessels
Dmax < 20 GyGallbladder
Dmax < 15.4 GyBowel
Dmax < 24 Gy; 1 cm³ < 15 GyEsophagus

• Dejonckheere et al. Unpublished data



• Dejonckheere et al. Unpublished data

• Baseline • HDR

• SBRT • eBT



p-valueMedian (range)Parameter
26.7 (15.2–38.2)Lesion diameter (mm)
9.3 (2.5–29.7)Lesion volume (cm3)
1450.2 (1085.8–2227.2)Uninvolved liver volume (cm3)

Target volume (cm3)
> 0.999.3 (2.5–29.7)eBT (GTV)
< 0.0019.3 (2.5–29.7)HDR (GTV)
< 0.00125.6 (11.4–59.2)SBRT (PTV)

CTV D98% (Gy)
< 0.00111.4 (3.5–16.5)eBT
< 0.00123.1 (19.8–25.7)HDR
< 0.00129.2 (23.2–33.1)SBRT

Uninvolved liver V9.1Gy (cm3)
< 0.00113.8 (3.4–41.6)eBT
< 0.00149.2 (12.7–116.8)HDR
< 0.00198.8 (54.3–303.7)SBRT

• Dejonckheere et al. Unpublished data

Outcomes



Outcomes

• Dejonckheere et al. Unpublished data



Conclusion

• Lower Liver exposure – lower target coverage

• Multi-dwelling? Ruder et al. 10.5114/jcb.2020.100381

• Patient selection

• Clinical implementation
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