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Abstract 

Background: Dynamic trajectory radiotherapy (DTRT) extends volumetric modulated arc therapy (VMAT) with 
dynamic table and collimator rotation during beam‑on. The aim of the study is to establish DTRT path‑finding strate‑
gies, demonstrate deliverability and dosimetric accuracy and compare DTRT to state‑of‑the‑art VMAT for common 
head and neck (HN) cancer cases.

Methods: A publicly available library of seven HN cases was created on an anthropomorphic phantom with all rele‑
vant organs‑at‑risk (OARs) delineated. DTRT plans were generated with beam incidences minimizing fractional target/
OAR volume overlap and compared to VMAT. Deliverability and dosimetric validation was carried out on the phantom.

Results: DTRT and VMAT had similar target coverage. For three locoregionally advanced oropharyngeal carcino‑
mas and one adenoid cystic carcinoma, mean dose to the contralateral salivary glands, pharynx and oral cavity was 
reduced by 2.5, 1.7 and 3.1 Gy respectively on average with DTRT compared to VMAT. For a locally recurrent naso‑
pharyngeal carcinoma,  D0.03 cc to the ipsilateral optic nerve was above tolerance (54.0 Gy) for VMAT (54.8 Gy) but 
within tolerance for DTRT (53.3 Gy). For a laryngeal carcinoma, DTRT resulted in higher dose than VMAT to the pharynx 
and brachial plexus but lower dose to the upper oesophagus, thyroid gland and contralateral carotid artery. For a 
single vocal cord irradiation case, DTRT spared most OARs better than VMAT. All plans were delivered successfully on 
the phantom and dosimetric validation resulted in gamma passing rates of 93.9% and 95.8% (2%/2 mm criteria, 10% 
dose threshold).

Conclusions: This study provides a proof of principle of DTRT for common HN cases with plans that were deliverable 
on a C‑arm linac with high accuracy. The comparison with VMAT indicates substantial OAR sparing could be achieved.

Keywords: Treatment planning, Non‑coplanar radiotherapy, Head and neck cancer, VMAT, OAR sparing

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Radiation therapy plays an important role in the manage-
ment of head and neck (HN) cancer but is often challeng-
ing, especially for target volumes with complex shapes 
overlapping with organs-at-risk (OARs). The introduc-
tion of intensity-modulated radiotherapy (IMRT) has 
enabled clinically significant toxicity reduction through 
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better dosimetric sparing of OARs [1] while volumetric 
modulated arc therapy (VMAT) improved delivery effi-
ciency with dynamic gantry rotation [2].

Non-coplanar radiotherapy can further improve OAR 
sparing [3] with, e.g., 4π-IMRT using up to 30 non-copla-
nar beams [4], non-coplanar VMAT with multiple arcs 
at static non-coplanar table angles [5], or non-coplanar 
dynamic trajectory radiotherapy (DTRT) with simulta-
neous gantry and table rotation during beam-on, with 
[6–8] or without [9, 10] dynamic collimator rotation. The 
trade-off between estimated delivery time and dosimetric 
plan quality was explored for nasopharyngeal tumours 
finding non-coplanar dynamic trajectories to be dosimet-
rically beneficial over coplanar techniques at the cost of 
longer, yet acceptable, delivery times [11].

Despite encouraging dosimetric quality of DTRT plans 
and the promise of deliverability on standard C-arm lin-
acs [6, 12], it remains a research topic for HN radiother-
apy and is not yet clinically available. Nasopharyngeal 
and cranial tumours have often been investigated owing 
to the large collision-free space [7, 11, 12] with static-
table non-coplanar solutions already commercially avail-
able on C-arm linacs [13, 14]. Large HN target volumes 
are often associated with high rates of toxicity and could 
benefit from DTRT but these have a more caudal iso-
center. The resulting collision-free space is more restric-
tive than for nasopharyngeal or cranial tumours and 
requires careful consideration for deliverability [15].

A practical approach to determine dynamic table paths 
is the use of geometric criteria to minimize target/OAR 
overlap by combining gantry-table cost-maps of various 
OARs in one map where a path-finding algorithm returns 
the path of lowest cost [6, 9]. However, for HN, there are 
many OARs that may overlap with the target, and optimal 
OAR selection and/or weighting at the path-finding stage 
remains unclear. Additionally, this provides only one path 
whereas multiple arcs are recommended for VMAT [16, 
17]. Selecting and grouping OARs in different maps to 
generate more than one path for DTRT planning would 
enable to better exploit the collision-free space.

The aim of this proof-of-principle study was to estab-
lish path-finding strategies for DTRT of HN cases, evalu-
ate OAR sparing compared to state-of-the-art VMAT, 
and demonstrate DTRT deliverability and dosimetric 
accuracy. For this purpose, a publicly available library 
covering all common HN cases was created on an anthro-
pomorphic phantom.

Methods
Library of cases and clinical goals
The library of HN cancer cases was created on an axial 
computed tomography (CT) scan of the Alderson 
phantom (Radiology Support Devices Inc., USA). The 

phantom was immobilized in a 5-point thermoplas-
tic mask (Posifix, civco Radiotherapy Inc., USA) and 
scanned on a Philips Brilliance Big Bore CT-scanner 
(Philips Healthcare, Amsterdam, The Netherlands) with 
2 mm slices and 512 × 512 pixels in-plane resolution. All 
relevant OARs were delineated according to guidelines 
[18, 19]. Both hippocampi were additionally contoured 
[20].

Seven typical HN cases were identified, six of whom 
had elective nodal volumes treated to 50.00 Gy in 2 Gy-
fractions. Sequential boost volumes are prescribed a total 
of 66.00  Gy for any post-operative positive margin and 
nodal levels with extranodular extension and to 70.00 Gy 
for non-operated primary tumour and involved lymph 
nodes [21–28].

The clinical target volumes (CTV) were delineated 
on the phantom based on commonly observed clinical 
cases and relevant guidelines [29–31]. Water density was 
assigned to air in the CTVs or where tumour infiltration 
would replace bone.

Corresponding planning target volumes (PTV) were 
obtained by applying a 3  mm isotropic margin around 
the CTV, trimmed 3  mm from body contour according 
to institutional practice. Plans for individual phases were 
normalized such that  PTVD95% = 100% of the prescribed 
dose. OAR clinical goals are summarized in Additional 
file 1: table A.II [32]. The hippocampus constraint was set 
at  D40% < 7.3 Gy [33]. All OARs were the same for these 
six cases.

The seventh case was an early stage glottic laryngeal 
carcinoma treated with single vocal cord irradiation 
(SVCI) to 58.08 Gy in 16 fractions [34]. OAR delineation 
and planning protocol are described elsewhere (VoiceS 
NCT04057209) and summarized in Additional file  1: 
table A.IV.

DTRT paths and VMAT arcs set‑up
All treatment plans were created for 6 MV-flattened 
beam on a TrueBeam linac (Varian Medical Systems) 
equipped with a 120-leaf Millennium multi-leaf collima-
tor (MLC) and a PerfectPitch 6-degree-of-freedom table.

DTRT plans were created based on Fix et  al. [6]. In 
short, target and OAR contours are exported from 
Eclipse (Varian, research version 15.6) to an in-house 
path-finding software using the research Eclipse Script-
ing Application Programming Interface (ESAPI). For 
each OAR, a gantry-table (GT) cost-map is generated 
quantifying the fractional target/OAR volume-overlap 
in beam’s eye view for each combination of gantry-table 
angle, accounting for the relative position of the OAR 
with respect to the target. OAR maps are combined in a 
weighted sum and exclusion zones are determined based 
on collision and CT-scan length restrictions.
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An A* path-finding algorithm is used to determine 
the GT-path of lowest cost for a given range of gantry 
rotation. For the chosen GT-path, a collimator-gantry 
(GC) map is created that quantifies field width in the 
x-direction. The A* is used to the determine the GC-
path of lowest cost, thereby reducing the range of pos-
sible leaf-travel. The selected gantry-table-collimator 
(GTC)-paths are imported back into Eclipse via ESAPI 
for intensity modulation optimization.

In this study, case-specific collision maps were deter-
mined based on a validated virtual linac model using 
Blender [35, 36]. The model detects possible collisions 
between the gantry and the table-top/table-stand and a 
patient model. A reference point on the headrest and 
the plan isocenter coordinates are used to estimate the 
table position in the room. An additional safety margin 
of 2 cm on each component was used.

All DTRT paths covered a full gantry rotation with 
control points every 2°. The A* algorithm was restricted 
to find GT and GC-paths with a maximum gradient 
of 3° table/collimator rotation per degree gantry rota-
tion and paths were smoothed using a 10-points (20°) 
moving average to avoid abrupt table motion. Differ-
ent paths per plan were created by selecting different 
OARs to generate each map. Individual OAR-maps 
were equally weighted. To increase the degrees-of-
freedom at the intensity optimization stage, some paths 
were duplicated either by field-splitting in the x-direc-
tion using the secondary collimator jaws or by applying 
a constant 90° collimator offset to the A*-determined 
GC-path.

For each DTRT plan, a VMAT plan was created with 
the same number of full arcs as GT-paths, the same field-
splitting strategy, and collimator angle of 5 or 95°.

Intensity optimization and dose calculation
Research version of the Eclipse photon optimizer (PO) 
and the Anisotropic Analytical Algorithm (AAA) version 
15.6 were used for intensity modulation optimization and 
dose calculation with a 2.5  mm grid. Intermediate dose 
calculation was used, "convergence mode" was on, and 
"aperture shape controller" set to moderate [37].

A set of manual planning rules was designed to mini-
mize planner bias (Additional file  1: A.I), where the 
optimization objectives are found during interactive 
planning, but only certain parameters can be changed. 
Each plan was optimized once and then re-optimized 
without any manual interaction. Objective tweaking and 
re-optimization without manual interaction was allowed 
if clinical goals were nearly reached. After final dose cal-
culation with AAA, plans were normalized. All plans 
were optimized by the same planner.

Treatment technique comparison
Plans were reviewed for clinical acceptability by a radi-
ation oncologist. PTV coverage, homogeneity index 
 (HI95% =  V95%-V105%), and Paddick conformity index 
 (CIPaddick [38]) for each individual dose level were eval-
uated, but technique comparison focused on OAR dose 
in the dose distributions for the combined plans.

Deliverability of DTRT plans
To demonstrate deliverability of DTRT, all plans 
were delivered in developer mode using xml files and 
machine log-files were recorded to evaluate mechanical 
accuracy and the possible correlation between speed 
and mechanical deviations for each dynamic axis. Prior 
to delivery, the phantom was positioned on the True-
Beam PerfectPitch table with the thermoplastic mask. 
Orthogonal kV imaging was used to adjust patient 
positioning with 5 degrees-of-freedom. Rotation was 
not corrected because the dynamic table rotation is 
encoded for each control point in the xml files and any 
correction would be overridden during delivery.

Dosimetric validation with film measurement was 
performed for one case as described in Additional 
file 1: A.II [39–42].

Recently, the Radiotherapy Treatment plannINg 
study Guidelines (RATING) were proposed to evaluate 
the quality of planning studies and there reporting. The 
guidelines were followed and the RATING score was 
calculated [43].

Results
The seven HN cases are presented in Table  1. The 
library consisting of the Alderson CT-scan and struc-
ture-sets for each case is publicly available in DICOM 
format on the BORIS repository (https:// dx. doi. org/ 10. 
48350/ 159243).

OAR selection strategies for each case were determined 
empirically to obtain DTRT paths covering the 4π-space 
while avoiding the most relevant OARs (Table 1). Exam-
ple GT-maps and paths are shown in Fig.  1 with the 
corresponding individual OAR GT-maps in Additional 
file 1: Fig. 1. The process from contour export to the in-
house software to paths import in Eclipse currently takes 
approximately 8–12 min for a 2–4 paths plan.

Each individual plan and dose distributions from all 
combined plans were considered clinically acceptable 
by a radiation oncologist. Target coverage were similar 
between DTRT and VMAT. For conventional fractiona-
tion (HN1-6)  CIPaddick were between 0.82 and 0.92 dif-
fering at most by 0.03 between DTRT and VMAT.  HI95% 
were between 74.5% and 99.2% with a mean absolute 

https://dx.doi.org/10.48350/159243
https://dx.doi.org/10.48350/159243
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difference of 3.2% between DTRT and VMAT (VMAT 
being generally more homogeneous).

Target coverage in the dose distributions for the com-
bined plans were similar for the high dose volume 
but differences were observed for lower dose volumes 
depending on the direction in which the elective volume 
extended the high dose volume (Additional file 1: Fig. 2).

Dosimetric endpoints of the dose distributions for the 
combined plans are reported in Additional file  1: table 
A.III and IV. All plans had acceptable target coverage 
and near-max dose. Mandatory clinical goals were ful-
filled without compromising target coverage. For some 
OARs, the dose was above tolerance but within accept-
able deviations.

For the oropharyngeal cases and the ACC (HN1-4), 
challenging OARs were the salivary and swallowing 
structures. Mean dose to the contralateral salivary glands 
was on average 2.5 Gy lower for DTRT than for VMAT; it 
was on average 1.7 Gy and 3.1 Gy lower for the pharynx 
and oral cavity respectively (Fig. 2). Dose to the auditory 
or optic structures was generally higher for DTRT than 
VMAT (Additional file 1: table A.IV) but at least 22 Gy 
below tolerance except for the lenses where it was at least 
0.4 Gy below the tolerance of  D0.03 cc ≤ 6 Gy.  V7.3 Gy to the 
hippocampi was higher for DTRT than for VMAT but 
remained well below tolerance (maximum 28.5%). Dose 
volume histograms (DVHs) for HN4 are shown in Fig. 3 
(top).

For the nasopharyngeal case (HN5), challenging OARs 
were the optic and visual structures. DVHs are shown in 

Fig. 4. Near maximum dose to the ipsilateral optic nerve 
was above tolerance (54.0  Gy) for VMAT (54.8  Gy) but 
within tolerance for DTRT (53.3  Gy). Better OAR spar-
ing for DTRT compared to VMAT was achieved for most 
endpoints (Additional file 1: table A.III).

DVHs for the laryngeal cases (HN6-7) are shown in 
Fig. 5. For HN6, mean dose to the pharynx was 10.4 Gy 
(DTRT) and 9.3 Gy (VMAT); it was 15.5 Gy (DTRT) and 
17.9 Gy (VMAT) for upper oesophagus.  D50% to the con-
tralateral carotid PRV was 14.0 Gy (DTRT) and 15.0 Gy 
(VMAT). For the SVCI case, HN7, the plan was normal-
ized such that  PTVD97% = 99% to fulfil the prescription 
for both plans.  CIPaddick and  HI95% were 0.71 and 96.0% 
for DTRT and 0.77 and 96.8% for VMAT. DTRT achieved 
better OAR sparing than VMAT for most OARs (Addi-
tional file 1: table A.IV).

All plans were successfully delivered on the Alderson 
phantom in developer mode (Additional file  3: video). 
Delivery times, calculated from the machine log-files, 
were on average 2.4 (range: 2.1–2.8) times longer for 
DTRT compared to VMAT (Table1). The mechanical 
accuracy for each moving component is reported as 
the difference between expected and actual value in the 
machine log-files in Table 2. There was a high correla-
tion (Pearson’s correlation coefficient) between speed 
and deviations for table and collimator angles, indi-
cating that the table and collimator tend to lag behind 
their respective expected position, however correlation 
between speed and deviations was low for gantry angle.

Fig. 1 Example GT‑maps with A*‑determined paths (red curve) in the path‑finder framework (left) and imported into Eclipse for the 50 Gy dose 
level of HN2. Light grey areas indicate collision zones, dark grey areas indicate end‑of‑CT restrictions. OAR selection for each map is detailed in 
Table 1. Individual OAR maps are shown in Additional file 1: Fig. 1
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Figure 3 shows the results of the dosimetric validation 
for HN4. The gamma passing rates (global 2%/2  mm, 
10% dose threshold) were 93.9% and 95.8% with failing 
pixels located mostly at the film border.

The overall RATING score was 96%. RATING scores 
were verified during review. (Additional file 2: A.V).

Discussion
This proof-of-principle study indicates substantially 
improved OAR sparing with equivalent target coverage 
may be achieved for HN radiotherapy with DTRT com-
pared to VMAT. For three oropharyngeal carcinomas 

(HN1-3) and one adenoid cystic carcinoma (HN4), the 
reduction in mean dose to the contralateral salivary 
glands (2.5 Gy, average), pharynx (1.7 Gy), and oral cavity 
(3.1 Gy) has the potential to reduce xerostomia and dys-
phagia, with a positive impact on quality of life [44].

Few studies had previously investigated non-coplanar 
radiotherapy for HN cases with bilateral elective nodal 
irradiation volumes. Krayenbuehl et  al. [10] reported 
improvement in OAR sparing of 2.9  Gy on average for 
parotid glands, 2.4 Gy for the oral mucosa and 6.9 Gy for 
the larynx using non-coplanar arcs compared to 5-beam 
IMRT in ten patients. Gayen et al. [45] have found non-
coplanar VMAT to be advantageous over coplanar 
VMAT both in sequential boost and simultaneous inte-
grated boost techniques for sparing the shoulders and 
improving target coverage in 22 patients. Subramanian 
et  al. [5] compared coplanar VMAT to multi-isocentric 
non-coplanar VMAT in 25 patients obtaining average 
reductions in mean dose to the parotids, larynx, oral 
cavity and pharyngeal muscle between 3 and 5 Gy. This 
improved sparing may be partly because non-coplanar 
plans had 1.5–3 times as many arcs as coplanar ones 
whereas, in the present study, DTRT and VMAT plans 
had the same number of arcs/paths.

For a nasopharyngeal case (HN5), DTRT resulted in 
lower dose to the optic structures compared to VMAT. 
In particular, near-max dose to the ipsilateral optic nerve 
was above tolerance for VMAT but within tolerance 
for DTRT, where the dose-volume effect for radiation-
induced optic neuropathy risk is rapidly increasing [46]. 
Near-max dose to the lenses was slightly reduced with 
DTRT but above tolerance for both plans. The volume of 
the ipsilateral hippocampus receiving more than 7.3  Gy 
was 38.0% for VMAT and 30.5% for DTRT. Tolerance 
would have likely been exceeded for VMAT in a clinical 
setting where this OAR is generally not considered with 
an associated risk of neurocognitive impairment [33]. 
The hippocampus should be considered in the planning 
of nasopharyngeal cases with both coplanar and non-
coplanar techniques.

The dosimetric benefit of DTRT for stage II laryngeal 
carcinoma (HN6) was unclear with DTRT resulting in 
higher doses than VMAT for the pharynx and brachial 
plexus but improved sparing for upper oesophagus, thy-
roid gland, and contralateral carotid artery. A recent 
analysis found no difference in survival for IMRT or 
3D-conformal radiotherapy for early-stage laryngeal 
carcinoma but toxicity was not reported [47]. For the 
more advanced SVCI technique in early stage glottic 
cancer (HN7), DTRT resulted in improved sparing for 
most OARs compared to VMAT. Historically, transoral 
surgery and standard radiotherapy have been associ-
ated with comparable morbidity [48, 49] indicating that 

Fig. 2 Radar plots showing the difference in OAR dose compared 
to tolerance for HN 1–4 for VMAT (solid lines) and DTRT (dashed 
lines). Mean doses are considered for the salivary glands, pharynx, 
oral cavity and larynx (top) and near max doses are considered 
for the nervous system (bottom). Negative values indicate better 
sparing than tolerance. Positive values (grey shaded area) indicate 
doses above tolerance. Ipsi: ipsilateral, Contr. contralateral, Submand: 
Submandibular (gland), excl: excluding
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Fig. 3 DVHs for HN4 (top) for VMAT (solid line) and DTRT (dashed line). Dose distribution from Eclipse and corresponding gamma maps (2%/2 mm, 
threshold: 10% of maximum dose) comparing film dose to AAA‑calculated dose in Eclipse for DTRT for both dose levels (bottom)

Fig. 4 DVHs plots for HN5, locally recurrent nasopharyngeal carcinoma
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improved OAR sparing with DTRT and SVCI could sur-
pass surgery.

One possible limitation of this study is planner bias 
due to manual planning [43]. All VMAT plans were cre-
ated for the purpose of this study using the same num-
ber of arcs as DTRT paths and comparable field-splitting 
and collimator angle offset strategies. To further miti-
gate planner bias during intensity optimization, strict 
manual planning rules were set before planning com-
menced (Additional file 1: A.I) and all plans were created 
by the same planner. Although using the same optimiza-
tion objectives for both plans could be perceived as bias 
mitigation and would enable to compare the objective 
function value [11], this would not allow to explore the 
true potential for OAR sparing of one technique over 
the other. Automated planning is an attractive approach 
to mitigate bias [50] but no suitable method is currently 
available for DTRT on our system.

To exploit the OAR sparing potential of DTRT, OAR 
grouping strategies to obtain different non-coplanar 
paths were developed through trial-and-error. This 

Fig. 5 DVH plots for the laryngeal cases HN6 and HN7 (SVCI). Parallel OARs are shown on the left, serials OARs are shown on the right

Table 2 Deviations between expected and actual angle/
position for DTRT deliveries

Axis Root‑mean‑
square 
(RMS) 
difference

Maximum 
difference

Correlation between 
speed and deviation

Gantry angle (°) 0.02 0.13 0.16, p <  < 0.01

Table angle (°) 0.12 0.16  < ‑0.99, p <  < 0.01

Collimator angle (°) 0.03 0.17  < ‑0.99, p <  < 0.01

RMS deviation over all moving leaves

Mean RMS Max RMS

MLC leaves position 
(mm)

0.17 0.28
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approach is a priori applicable to other geometry-based 
path-finding approaches [7, 9] but intensity modula-
tion is not considered at the path-finding stage. Other 
approaches use 4π fluence-based optimization to inform 
path-finding [11, 51, 52] or simultaneous path and inten-
sity modulation optimization [53, 54] which may further 
improve dosimetric plan quality. However, the two-step 
geometry-based DTRT treatment planning process is less 
complex and compatible with Eclipse making it poten-
tially easier to implement clinically.

All DTRT paths were created using case-specific col-
lision models automatically generated on a virtual linac 
and patient model [35] to optimally yet safely exploit the 
4π-space around the patient. All plans were deliverable 
on the anthropomorphic phantom. The model could be 
refined using patient-specific body contours and mensu-
ration or surface scanning [15].

Deliverability and dosimetric accuracy of dynamic tra-
jectory delivery was previously demonstrated in cubic or 
cylindrical phantoms [6, 12, 55] and on an anthropomor-
phic prostate phantom [55] while Mueller et  al. demon-
strated deliverability of dynamic mixed beam radiotherapy 
(DYMBER), combining DTRT with electron fields, on a 
head phantom [56]. Here, deliverability of DTRT for HN 
was demonstrated with the full Alderson phantom on the 
table. Delivery times were on average 2.4 times longer 
for DTRT than VMAT for the same number of full gan-
try rotations but remain clinically acceptable. Mechani-
cal accuracy of the delivery was assessed as the deviations 
between expected and actual values in machine log-files 
for all mechanical components, with root-mean-square 
(RMS) deviation of 0.02°, 0.12° and 0.03° for the gantry, 
table and collimator angles respectively. Film measure-
ments resulted in gamma passing rates of 93.9% and 95.8% 
(2%/2  mm criteria, 10% dose threshold) confirming that 
DTRT is deliverable with high mechanical and dosimetric 
accuracy and clinically acceptable delivery times.

There were several motivations to conduct this study 
on a phantom. First, patient CTs do not always extend 
to the vertex restricting possible beam incidences and 
preventing dose reporting in cut regions. Second, deliv-
erability and dosimetric validation could be performed 
directly on the phantom, therefore enabling comprehen-
sive end-to-end testing. Finally, the anthropomorphic 
phantom solution allowed to create a publicly available 
library of all common HN cases. The CT and contours 
can be directly used for in silico planning studies or users 
can register the contours to their own Alderson phantom 
(available in many clinics) for measurements. Given the 
anthropomorphism of the phantom, the proposed DTRT 
planning strategy is expected to be applicable to real 
patients presenting with similar target shapes and loca-
tion to these available in the library. On the other hand, 

it may be possible to favour sparing specific OARs on a 
case-by-case basis.

Conclusions
This study showed substantial improvement in OAR 
sparing for HN cancer radiotherapy using DTRT com-
pared to VMAT with plans that are deliverable on stand-
ard linacs. Film measurements for one case showed good 
agreement with the calculated dose. A publicly available 
library of all common HN cancer cases was created and 
the treatment planning strategy applied on these cases 
can be applied to similar cases in future clinical studies, 
therefore bringing DTRT closer to clinical practice.
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