Physics and Imaging in Radiation Oncology 28 (2023) 100514

o %

ELSEVIER

Contents lists available at ScienceDirect

journal homepage: www.sciencedirect.com/journal/physics-and-imaging-in-radiation-oncology

phiRO

Physics andimaging in
Radiation Oncology

Physics and Imaging in Radiation Oncology x

ESTRO

Correspondence
In response to Grivas et al

We appreciate the comments made by Grivas et al regarding our
article on automated contouring of neurovascular structures on prostate
MRI [1]. We are thankful for recognizing the potential of our artificial
intelligence model beyond MR-guided radiotherapy (MRgRT). In line
with our article, we contend that automated contouring of the neuro-
vascular bundles (NVBs) holds potential for patients undergoing robot-
assisted radical prostatectomy (RARP), facilitating nerve-sparing in-
dications and their integration into three-dimensional prostate models.

For men undergoing neurovascular-sparing MRgRT, the NVBs and
internal pudendal arteries are considered clinically relevant structures
to spare as they are important for erectile function. A major challenge is
that these structures lie in close proximity to the prostate and are
therefore subjected to relatively high doses of radiation [2]. It is yet
unknown whether complete contouring of the fascia would decrease the
chance of erectile dysfunction in MRgRT. Given a median fascia thick-
ness of 3.8 mm on MRI, as reported in your previous work [3], sparing
the entire fascia proves challenging with a 2 mm margin from clinical
target volume to planning target volume around the prostate in MRgRT
with the MR-Linac system. Perhaps dose de-escalation to the fascia may
be an option for men with non-high-risk prostate cancer in the future.
The prostate would receive a relatively lower dose but a dose escalation
(boost) could be administered to the dominant index lesion as tumor
recurrence often occurs infield after primary radiotherapy. This
approach may improve tumor control and allow better sparing of erec-
tile function.

If the complete fascia, including the NVBs, proves to be of greater
interest than the NVBs alone for patients undergoing RARP, we suggest
applying transfer learning. This is a technique that involves reusing parts
of our pre-trained model for a new, related task [4]. The fascia could be
added to our nnU-Net model. Our model was trained using high reso-
lution MRI data with a 2 mm slice thickness, in contrast to the 3 mm slice
thickness on T2-weighted imaging described in the PI-RADSv2 MRI
acquisition guideline [5]. A finer slice thickness enables more precise
contouring and more accurate assessment of the NVBs and fascia. To
create a robust artificial intelligence model, we would suggest to include
MRI data from patients undergoing RARP compliant to PI-RADSv2
guidelines and high-resolution MRI data from patients undergoing
MRgRT.

Finally, we believe the nnU-Net model can be employed for seg-
menting the complete fascia, followed by post-processing steps to
calculate fascia thickness and surface area. Predicting erectile dysfunc-
tion after radiotherapy and RARP could be accomplished by integrating
clinical and MRI-based variables from both patient groups. The assess-
ment of erectile function can be performed using the IIEF-5 question-
naire. A combined radiotherapy and RARP data-driven prediction model
can aid clinicians and patients in determining the suitability of
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neurovascular-sparing therapy and selecting the most appropriate
treatment approach. Before routine clinical use, a segmentation and
prediction model should be externally validated.
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