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SIRT procedure
In general, the SIRT procedure was conducted as follows. Within 1-4 weeks before SIRT was performed all patients underwent an angiography with application of approximately 100 MBq of [99m technetium] Macro-Aggregated Albumin (99mTc-MAA) in the left, right (and sometimes segment IV) hepatic artery separately according to the planned catheter position(s) in order to evaluate the presence of angiographically occult afferent extra-hepatic arteries and the magnitude of hepato-pulmonary shunting. Instead of systematic coil embolization during the 99mTc-MAA angiography, we favoured the distal placement of the catheter at least 2 cm from the gastro-duodenal artery (GDA) (or other artery supplying blood to the gut) to prevent a non-target distribution of microspheres [Paprottka PM 2015].
At a second hepatic arterial catheterization conducted separately after the therapy-planning arteriography, 90Y resin-microspheres (SIR-Spheres; Sirtex Medical Ltd, Sydney, Australia) suspended in water for injection (WFI) or Glucose 5% (G5) were injected under intermittent fluoroscopic visualization, alternating with contrast medium to assess for preserved antegrade hepatic arterial flow [Paprottka KJ 2016]. The prescribed activity was calculated in Munich using the modified body surface area method based on the target volumes of tumor and liver for each patient [Ahmadzadehfar 2010] and using a previously described algorithm in Pamplona [Gil-Alzugaray 2013]. When admistered to the whole liver, a sequential lobar approach with 4 to 6 weeks between procedures was used depending on tumor burden [Jakobs, Der Radiologe 2007]. SPECT/CT or PET scans were performed within 24 hours to confirm targeted deposition of 90Y resin microspheres (Bremsstrahlung-SPECT or Y90-PET).
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