
Poster Print Size:
This poster template is 44” high by 
44” wide. It can be used to print any 
poster with a 1:1 aspect ratio.

Placeholders:
The various elements included in 
this poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  
add, and delete items, or change 
the layout to suit your needs. 
Always check with your conference 
organizer for specific requirements.

Image Quality:
You can place digital photos or logo 
art in your poster file by selecting 
the Insert, Picture command, or by 
using standard copy & paste. For 
best results, all graphic elements 
should be at least 150-200 pixels 
per inch in their final printed size. 
For instance, a 1600 x 1200 pixel 
photo will usually look fine up to 8“-
10” wide on your printed poster.

To preview the print quality of 
images, select a magnification of 
100% when previewing your poster. 
This will give you a good idea of 
what it will look like in print. If you 
are laying out a large poster and 
using half-scale dimensions, be sure 
to preview your graphics at 200% to 
see them at their final printed size.

Please note that graphics from 
websites (such as the logo on your 
hospital's or university's home page) 
will only be 72dpi and not suitable 
for printing.

[This sidebar area does not print.]

Change Color Theme:
This template is designed to use the 
built-in color themes in the newer 
versions of PowerPoint.

To change the color theme, select 
the Design tab, then select the 
Colors drop-down list.

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives.

Printing Your Poster:
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster print. 
Every order receives a free design 
review and we can deliver as fast as 
next business day within the US and 
Canada. 

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; dating 
back to when we helped Microsoft® 
design the PowerPoint® software. 

US and Canada:  1-800-790-4001
Email: info@genigraphics.com

[This sidebar area does not print.]

HyperSight-ARCHER Head and Neck Clinical Trial: Image Quality and 
Dose Calculation Accuracy in the Presence of Metal Artifacts
Abby Yashayaeva1, R Lee MacDonald1-3, Kenny Zhan3, Jennifer DeGiobbi3,  Natasha McMaster2,3, Dave McAloney3, Lucy Ward3, 
Cheryl Anderson3, Marc LeBlanc3, Lara Best2,3, Murali Rajaraman2,3, Derek Wilke2,3, Amanda Cherpak1-3

1 Department of Physics and Atmospheric Sciences, Dalhousie University, Halifax, Nova Scotia, Canada
2 Department of Radiation Oncology, Dalhousie University, Halifax, Nova Scotia, Canada
3 Nova Scotia Health, Halifax, Nova Scotia, Canada

INTRODUCTION DISCUSSIONRESULTS

Table 1. Label in 24pt Arial.

ABSTRACT

METHODS AND MATERIALS

CONCLUSIONS

REFERENCES

CONTACT

Varian’s HyperSight cone-beam CT 
(CBCT) system on the Ethos 
platform was evaluated in 30 
head and neck cancer patients 
(24 with metal implants) to 
characterize image quality and 
dose-calculation accuracy across a 
range of metal artifact severities 
for CBCT-based adaptive 
radiotherapy. 

HyperSight images reconstructed 
with iCBCT MAR and iCBCT Acuros 
were compared with planning fan-
beam CT (FBCT) and conventional 
TrueBeam CBCT using image 
quality metrics, DVH metrics and 
gamma in artifact-free and 
artifact-affected regions.

HyperSight iCBCT MAR 
significantly reduced metal 
artifacts, improving HU accuracy 
and dose calculation near 
implants, while iCBCT Acuros 
achieved superior image quality 
and dose accuracy in implant-free 
regions. Both HyperSight 
reconstruction methods 
outperformed conventional 
TrueBeam CBCT in image quality 
and dosimetric accuracy.

HyperSight provides accurate 
CBCT-based dose calculation, with 
reconstruction selection 
depending on metal artifact 
severity.

Figure 2 shows axial 
images from a 
representative patient 
on a slice containing 
the most severe metal 
artifact, demonstrating 
visible reduction with 
HyperSight iCBCT MAR. 

Figure 3a displays the 
OAR-averaged HU values 
relative to FBCT for all 
patients. Truebeam CBCT 
images exhibited the highest deviations across all OARs 
except for the parotid glands (p<0.001). Figure 3b shows 
DVH metrics differences relative to FBCT for the oral 
cavity and right parotid gland, as examples. Across all 
CBCT images, the median DVH-metric deviations were 
within 2% for all structures and metrics. 

The gamma pass rates relative to FBCT evaluated for 
three slice locations are shown in Figure 4. HyperSight 
Acuros produced the highest gamma pass rates in 
artifact-free regions (slice a and b, p<0.03), while 
HyperSight MAR performed the best in artifact-affected 
regions (slice c, p<0.001).

Despite substantial improvements in image 
quality on HyperSight, particularly relevant for 
contouring, the HU inaccuracies observed in 
Figure 3a generally had a limited impact on dose 
calculation accuracy. Across all DVH metrics 
shown in Figure 3b and the other evaluated OAR 
structures, no CBCT modality consistently 
performed better or worse. Even though 
conventional TrueBeam CBCT may provide 
acceptable dose estimates, its significant metal-
induced streaking artifacts and field of view 
truncation effects can compromise anatomical 
interpretation required for adaptive planning. 
HyperSight addresses these practical limitations, 
supporting the clinical feasibility of CBCT-based 
adaptive radiotherapy.

In regions unaffected by metal artifacts (slices a 
and b), HyperSight iCBCT Acuros consistently 
achieved the highest gamma pass rates, 
suggesting more accurate representation of 
soft-tissue and bone HUs in artifact-free regions. 
However, in slices containing metal artifacts 
(slice c), iCBCT MAR outperformed both iCBCT 
Acuros and conventional TrueBeam CBCT. These 
findings are consistent with our previous image 
quality evaluation1, in which iCBCT Acuros 
achieved image quality most comparable with 
FBCT in artifact-free regions, while iCBCT MAR 
performed best in the presence of metal 
artifacts. Together, these results suggest that 
while MAR improves the dosimetric accuracy in 
the presence of artifact-producing metal 
implants, it may not always be the optimal 
default imaging mode. 

Images from 30 H&N cancer patients (24 with 
dental implants) were acquired using a planning 
FBCT4, HyperSight CBCT on Ethos3, and 
conventional CBCT on TrueBeam3. HyperSight 
images were reconstructed using iCBCT Acuros 
and iCBCT Metal Artifact Reduction (MAR). 

OAR-averaged Hounsfield unit (HU) deviations 
from FBCT, defined by Equation 1, were 
computed for selected organs at risk (OARs): the 
oral cavity, brainstem, submandibular glands, 
and parotid glands.

𝐻𝑈𝑇 and 𝐻𝑈𝐵 are the mean HUs measured in 
the structure’s central slice in test image T and 
baseline image B (FBCT), respectively.

For planning and dose calculations, the metal 
artifacts in the FBCT images were manually 
overridden to approximate realistic tissue 
density. CBCT images were rigidly registered to 
FBCT, and clinically approved plans were forward 
calculated. Dose-volume histogram (DVH) 
metrics were evaluated for the same OARs.

Gamma analyses were performed relative to 
FBCT at three slice locations shown 
in Figure 1: (a) below the mandible (mainly soft 
tissue), (b) above the oral cavity (bone and air), 
and (c) within the oral cavity (affected by metal 
artifacts).

Image quality and HU accuracy from most 
onboard imagers are insufficient for reliable 
contouring and dose calculation. Our findings 
support the use of HyperSight for accurate 
CBCT-based dose calculations directly at the 
treatment unit with iCBCT MAR improving 
accuracy near metal artifacts, while iCBCT 
Acuros is preferred when artifact reduction is 
less critical.

Previous work1,2  demonstrated that HyperSight3 
CBCT reconstructed with metal artifact 
reduction (iCBCT MAR) substantially improved 
image quality and dose calculation accuracy in 
the presence of dental implants, making it well 
suited for head and neck (H&N) adaptive 
radiotherapy. However, it remains unclear 
whether MAR reconstruction is the optimal 
choice when metal artifacts are minimal or 
absent, as the smoothing and interpolation 
used during artifact reduction may compromise 
image detail. This study compares HyperSight 
iCBCT MAR and the standard iCBCT Acuros 
reconstructions to determine the preferred 
imaging method across varying levels of metal 
artifact severity.
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∆𝐻𝑈𝑂𝐴𝑅 = 𝐻𝑈𝑇 − 𝐻𝑈𝐵 (1)

Figure 1. Slice locations free of metal artifacts (a & b) axial affected by 
metal artifacts (c), from the FBCT of a representative patient. 

Figure 2. Images highlighting metal 
artifacts in the oral cavity for one patient.

(a)

(b)

Figure 3. (a) OAR HU deviations from FBCT showing the median, quartiles, 
and the range. The mean of absolute deviations from FBCT, averaged across all 
patients and OARs are displayed in the legend. (b) Deviations in DVH-metrics 
relative to FBCT for the oral cavity and right parotid gland.

Figure 4. Gamma pass rates comparing VMAT dose distributions calculated on 
HyperSight iCBCT Acuros, HyperSight iCBCT MAR, and conventional TrueBeam 
CBCT, to the reference FBCT image for slice locations containing (a) mainly soft 
tissue, (b) bone and air, and (c) metal artifacts. 
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