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Introduction

Health technology assessment (HTA) [1–3] is 
usually performed on a governmental level, but 
it is equally important for an integrated cancer 
care provider with numerous associated sites ac-
tive on three continents. To maintain a high lev-

el of quality and consistency for clinical quality, 
safety and effectiveness in a large multi-center 
network, also the clinical use and related advan-
tages of technology used must be assessed from 
an economical point of view. This work aims to 
investigate the use of a feature that is subject to 
a charge. 

ABSTRACT

Background: Surface guided radiation therapy (SGRT) for patient positioning and motion management during radiation 
therapy is used on ~40% of US linear accelerators. Postural Video™ (PV), an augmented reality tool for SGRT, is showing 
a live patient video feed against an outline of the intended treatment position, at patient setup and intrafraction monitoring. 
A study was performed to assess any potential additional values of SGRT with PV, versus SGRT alone.

Materials and methods: Two radiation therapy centers, comparable across patient numbers, case mix, treatment times 
and staff experience, were selected to compare performance difference in SGRT with/without PV, focused on productivity. 
Site A used SGRT alone for patient setup, while Site B used SGRT with PV. Both sites were proficient in the use of SGRT prior to 
the study. 250 treatment delivery fractions per site were analyzed, evaluating average patient setup time, average wait time 
and frequency of repeated radiographic imaging. A qualitative survey completed information of PV impact on setup quality, 
access, and efficiency.

Results: Average time saving per patient by introducing PV is 28.8% plus additional 60 sec time saving in patient wait time. 
Repeated radiographic imaging was reduced by 63% (p < 0.05). Qualitative ratings and open comments supported PV being 
included in standard SGRT.

Conclusions: The scope of this work was to evaluate a feature under economic considerations. This data demonstrates an in-
crease in quality, safety, accuracy and efficiency of patient setup with PV, and allows us to make an objective, business-fo-
cused assessment of the investment in PV.
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An evaluation of the assets within our network 
showed that Surface Guided Radiation Therapy 
(SGRT [4–6]) systems were in varying stages 
of utilization, education, and system versions. 
AlignRT (Vision RT, London, UK) [7] is used in 
our network. An accompanying overhaul result-
ed in a technology and utilization refresh, con-
ducted over approximately three months, which 
aligned most of our network to adopt similar SGRT 
workflows and product versions. 

In addition to the core SGRT system with 
6DoF registration for patient setup and intrafrac-
tion monitoring, our clinics used an augmented 
reality tool, Postural Video™ (PV), which overlays 
the reference outline for the patient’s treatment po-
sition on a live, multi-angle video feed. 

PV had anecdotal benefits and positive feed-
back from users, but due to the large investment 
required to standardize PV across the network, 
a data-driven decision analysis on the return on in-
vestment (ROI) [8] for the company was required. 
Consequently, the value of PV with regards to 
treatment quality, workflow implication, perfor-
mance and staff satisfaction was investigated to jus-
tify the costs of the license. A prospective cohort 
study was performed to assess any potential addi-
tional values of SGRT with PV, versus SGRT alone. 
Therefore, data was collected to measure the ROI 

on installing PV in clinics, based on their patient 
volume and to assess the overall value of PV in 
the clinical setting.

Materials and methods

Postural Video
PV is a complementary feature to AlignRT (ver-

sion 6.2 and above). By superimposing virtual out-
lines, a direct visual verification of the postural po-
sition of the patient or adjustable devices such as 
breast boards or additional positioning devices can 
be performed [9]. It is used to set up the patient 
with an outline of the reference surface and a live 
video stream of the patient. The feature gives a re-
al-time view of the patient’s overall alignment rela-
tive to their reference position (Fig. 1).

Identify comparable clinics
Based on our centrally located records, we have 

compared patient ethnics, case mix, patient load, 
but also staffing ratio and experience of the team. 
We carefully identified two sites (Sites A and B) in 
East and West Florida that were very comparable 
regarding their procedural and patient related con-
ditions in our network. The two sites were selected 
to utilize either AlignRT alone without PV (Site A), 
or AlignRT with PV (Site B) during the study data 

Figure 1. Postural Video feature. A. Postural view – outline only; B. Postural view — outline and patient; C. View Pod 1; 
D. View Pod 2; E. View Pod 3
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Postural view — outline and patieny
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collection period. Both sites have an experienced 
team treating on a Varian Edge machine, a similar 
case mix, and a case load of approx. 30 patients per 
day. Each site collected data for 250 treatment de-
livery incidences. 

To consider only workflow related items, no pa-
tient information was collected. To ensure anonym-
ity of staff and patients, no schedule timestamps 
were recorded. The only information collected was 
treatment location and setup time duration.

Patients were categorized into six groups based 
on their treatment area (Tab. 1). Evaluable setup 
data were available for 249 and 250 treatments for 
Site A and B, respectively. 

The average patient setup time, a re-image rate 
following initial IGRT (indicating the accura-
cy of initial setup with SGRT ± PV), and average 
wait time (delay in being called for treatment after 
the scheduled appointment time) comparison were 
chosen as endpoints to compare the sites. 

Besides this quantitative data to analyze the val-
ue of PV from a clinical and economical perspec-
tive, also soft factors like treatment quality, staff 
and patient satisfaction were recorded.

The local treatment teams and the patients were 
asked to complete a survey to explore the impact of 
Quality, Access and Efficiency. This qualitative in-
formation was validated and summarized as an aid 
to decision-making, in addition to capturing quan-
titative information on the impact of adding PV to 
the AlignRT workflow. 

Quantitative data
To assess cumulative imaging dose, the associ-

ated cancer risk and the related costs [10], the in-
cidence of required repeat radiographic image was 
recorded. In addition, both sites collected data on 

the average time for patient setup and wait times 
for each treatment fraction. Most patients were 
treated using intensity-modulated radiation ther-
apy (IMRT) or volumetric modulated arc therapy 
(VMAT) treatment plans, with a low use of 3D 
treatments at both sites. 

Site A had used PV for a period of one year prior 
to this study. Average patient wait times were com-
pared between a 3-month period when the site had 
the PV feature to a 3-month period during the study 
without PV. 

Qualitative endpoints
Qualitative information was captured via 

a survey distributed to all RTT, Physics and Office 
Leadership roles at sites with AlignRT systems 
within the network. Addressing potential addi-
tional benefits of using PV over the core AlignRT 
product, this survey gathered information based 
on three key criteria:

PV impacting:
•	 treatment quality advantages;
•	 the availability of treatment systems to 

the patient;
•	 treatment efficiency for the patient.

Within the survey, there were response options 
using both 5-point Likert-scale answers and free 
text. There was also distinct language around the im-
pact being due to ‘PV’ (not just AlignRT) to ensure 
only data assessing the impact of PV was recorded. 

Results

Quantitative endpoints 
Re-image rate comparison

In the absence of PV, 8 of the 250 treatment frac-
tions (3.2%) at Site A required re-imaging based 

Table 1. Setup timing data for site A (AlignRT without PV), and Site B (AlignRT with PV)

Treatment area Fraction No. 
Site A

Fraction No. 
Site B

Setup time, Site A [sec 
(1 std)]

Setup time, Site B 
[sec (1 std)]

Setup time Reduction 
by PV [sec (%)]

Prostate/Pelvis 135 146 72.6 (33.4) 48.9 (49.7) 23.7 (32.6%)

Lt Breast (all DIBH) 14 12 96.0 (7.9) 62.1 (17.2) 33.9 (35.3%)

Rt Breast 20 20 92.4 (12.9) 56.3 (28.0) 36.1 (39.1%)

Lung 38 39 72.5 (17.7) 56.2 (27.9) 16.3 (22.5%)

Abdomen* 20 17 178.1 (19.8) 161.8 (157.4) 16.3 (9.1%)

Other entities 22 16 106.1 (76.5) 77.2 (40.2) 28.9 (27.2%)

All data 249 250 85.5 (40.0) 60.9 (64.3) 24.6 (28.8%)

DIBH — deep inspiration breath hold radiotherapy; *including liver, pancreas, and other abdominal tumor sites
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on established internal clinical protocols following 
the initial radiographic image across breath hold 
and free breathing treatments. At Site B, with PV, 
the reimaging instance was 3 out of 250 fractions 
(1.2%) for breath hold treatments only, or a reduc-
tion in the reimaging rate of 63% (5 fewer fractions) 
with PV versus AlignRT setup alone. 

Average setup time comparison 
The average set up time was 85.5 s (± 40.0) at Site 

A (without PV) and 60.9 s (± 64.3) at Site B (with 
PV). This is a reduction in average overall setup 
time of 24.6 s per fraction when using AlignRT 
with PV, versus AlignRT alone (a 28.8% reduction 
in setup time).

Average wait time comparison
During this study, at Site A when PV was un-

available, the average wait time was 3 minutes per 
patient. Compared to the three-month period prior 
to this study when PV was being used, the average 
wait time was 2 minutes per patient, or 1-minute 
less wait time on average when using PV.

Qualitative endpoints
End user survey

A total of 42 surveys were completed (of 43 
distributed), of which 26 respondents (62%) in-
dicated experience of using both AlignRT alone, 
and AlignRT with PV. Table 2 summarizes 
the scaled answers. The open free-text answers (see 
supplement) further highlight the potential impact 
of PV. 

Discussion and Conclusions

As a private integrated cancer care provider, 
we have to balance extra costs to the additional 
benefit of new, more advanced or supplementary 
technology. Before we buy any new technology, 
we must ensure that it will actually improve clin-
ical results. And this is not trivial, as to the best of 

our knowledge, no other investigation was evaluat-
ing the fee-based software feature with regards on 
efficiency and effectiveness before. Therefore, this 
work evaluates the feature within an inhouse meth-
od in our network to provide proof of principle.

Based on Ploqin et al., high personnel costs con-
tribute to 50–60% to the total radiotherapy costs 
in high-income countries [11]. Therefore, effi-
ciency is key, and features that increase efficiency 
are highly welcome. Our data shows that PV further 
reduced patient setup times by 28.8% vs. standard 
SGRT, increasing the linac capacity by one patient 
per 36 patients treated per day (based on current 
15 min treatment times per fraction). This reduc-
tion in setup time results from an increase in work-
flow efficiency. PV provides additional information 
to facilitate patient setup by allowing direct inter-
active verification of adjustments. The visualization 
is simple and easy to understand. It is very intuitive 
and easy to interpret how to improve the patient 
setup, leading to higher accuracy.

Treating one additional extra patient per 36 pa-
tients per day doesn’t sound much, but this means 
that you reduce (in this example) your treatment 
related personnel costs by 2.8% per day. 

In conducting the economic analysis, a num-
ber of assumptions were made. The focus was on 
the additional space that could be made available for 
the treatment of additional patients, without mak-
ing any changes to the wider setting. In the United 
States, there are 251 working days in 2024 during 
which treatments are conducted. The mean number 
of fractions treated per course of treatment is 20, 
averaging all treatment modalities. One additional 
patient slot per day will result in 12.55 additional 
patient treatments per year. Given an average daily 
case load of 30 patients, this equates to an annual 
gain of 10.46 patients (calculated as 83% of 12.55). 

The cost of PV is approximately 2.8 times 
the average cost of a course of treatment across all 
treatment modalities provided by our healthcare 
and reimbursement system. Consequently, the in-

Table 2. Survey response Summary

PV provides a positive 
impact on the following

Strongly 
disagree Disagree Neutral Agree Strongly agree No response

Quality – – 1 1 24 –

Access – – 10 – 15 1

Efficiency – 1 – – 24 1
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vestment is expected to have reached a positive re-
turn after approximately a third of a year.

From the perspective of patient experience, 
an additional 60 sec reduction in wait time with 
PV results in a total 84.6 sec time saving between 
the reduced wait for treatment, and time on 
the treatment couch. This data is consistent with 
existing literature [12]. With PV, the setup process 
is more efficient for the staff and the patient spends 
less time on the treatment couch. Consequently, 
treatment slots are kept better, which results in 
less waiting time for the next patient as they stick 
better to the schedule. The objective of the staff is 
to provide the optimal experience for the patient. 
However, exceeding the scheduled time results in 
increased pressure and stress for the team. We aim 
to provide high quality healthcare. Patient satisfac-
tion is an important part of this, as it is the foun-
dation for a good reputation, which is key to being 
seen as a provider of care experience that delivers 
the best possible outcome. Little to no waiting time 
increases patient satisfaction as they can plan their 
daily routine with confidence. 

There were no extremity patients treated at Site 
B during this study. However, previous data from 
Site A demonstrated a setup time for an upper ex-
tremity with PV was 120 sec, compared to 180 sec 
without PV (60 sec reduction with PV).

Besides the economic perspective, also treat-
ment quality and patient safety were in scope of this 
work. Since the invention of IMRT, imaging meth-
ods have been continuously developing and are 
extensively used [9, 13]. Sometimes, there is a lack 
of awareness for the dose resulting from that im-
aging, especially in areas where no further dose 
is desirable. AAPM Task Group 75 is requesting 
a management for imaging dose during radiother-
apy [15]. Unfortunately, a broad implementation of 
imaging protocol optimization is still to be done. 
Our in-house investigation shows a significant 
reduction in re-imaging of 63%. These findings 
are highly promising with regard to the long-term 
outcome for all patients in this regard and demon-
strate the value of SGRT in general.

Moreover, in the completed surveys, 92% of 
the respondents reported a strong impact of PV 
on treatment quality and treatment efficiency, 
and 58% reported increased availability of treat-
ment systems to patients. Efficiency, ease of use 
and time saving also dominate the free-text re-

sponses. RTTs report that PV is very valuable for 
extremities or when patients are difficult to posi-
tion. In one case, where PV was removed for one 
fraction, the treatment time increased significantly 
(see Supplementary File).

There are several limitations in this study. All 
data was collected within the same network. Even 
if the contributing centers were selected to be as 
comparable as possible, a potential bias due to 
the same management structures can’t be exclud-
ed. Anyway, the scope of this work was to evalu-
ate the feature within this structure. Moreover, 
a larger sample size could provide stronger ev-
idence. Finally, this study was performed from 
the perspective of a corroboration of a business 
case for our multicenter network. The combina-
tion of maintaining a high level of quality and con-
sistency for clinical quality, safety and effective-
ness together with the economic requirements in 
a large multi-center network might not be directly 
comparable with other clinics. 

The results from this ROI study have provid-
ed quantitative data showing reduced reimaging 
and an increase for the linac capacity by one pa-
tient per 36 patients treated per day for SGRT with 
PV versus SGRT alone. This data is corroborated 
with sentiment from the clinical staff, demonstrat-
ing the enhanced accuracy and efficiency of patient 
setup with PV, and ultimately allowing an objective, 
business-focused assessment of the investment in 
PV.

Ethical approval
Ethical approval was not necessary for the prepara-
tion of this article.

Funding
This publication was prepared without any external 
source of funding.

Conflict of interest 
K.O. and N.S. declare that they have no known 
competing financial interests or personal rela-
tionships that could have appeared to influence 
the work reported in this paper. T.M. is with Vision 
RT GmbH.

Authors contribution
K.O.: conceptualization, methodology, project ad-
ministration, writing — original draft, data col-



Kira Oliver et al.  Evaluation of an augmented reality tool (Postural Video™) vs. standard SGRT

745https://journals.viamedica.pl/rpor

lection; N.S.: data collection, methodology, proof-
reading; TM: data analysis, writing — editing 
— reviewing. 

References

1.	 Bertram M, Dhaene G, Tan-Torres Edejer T. Institu-
tionalizing health technology assessment mecha-
nisms: a how to guide. Licence: CC BY-NC-SA 3.0 IGO. 
Geneva; 2021.  https://www.who.int/publications/i/
item/9789240020665 (2024 May 24).

2.	 Drummond M, Griffin A, Tarricone R. Economic eval-
uation for devices and drugs--same or different? 
Value Health. 2009; 12(4): 402–404, doi: 10.1111/j.1524-
4733.2008.00476_1.x, indexed in Pubmed: 19138306.

3.	 Reckers-Droog V, Federici C, Brouwer W, et al. Challenges 
with coverage with evidence development schemes 
for medical devices: A systematic review. Health 
Policy Technol. 2020; 9(2): 146–156, doi:  10.1016/j.
hlpt.2020.02.006.

4.	 Laaksomaa M, Aula A, Sarudis S, et al. Surface-guided 
radiotherapy systems in locoregional deep inspiration 
breath hold radiotherapy for breast cancer - a multicenter 
study on the setup accuracy. Rep Pract Oncol Radiother. 
2024; 29(2): 176–186, doi: 10.5603/rpor.99673, indexed 
in Pubmed: 39143974.

5.	 Laaksomaa M, Ahlroth J, Pynnönen K, et al. AlignRT, Cat-
alyst™ and RPM™ in locoregional radiotherapy of breast 
cancer with DIBH. Is IGRT still needed? Rep Pract Oncol 
Radiother. 2022; 27(5): 797–808, doi:  10.5603/RPOR.
a2022.0097, indexed in Pubmed: 36523797.

6.	 Bolin MC, Falk M, Hedman M, et al. Surface-guided 
radiotherapy improves rotational accuracy in gyneco-
logical cancer patients. Rep Pract Oncol Radiother. 2023; 
28(6): 764–771, doi:  10.5603/rpor.98733, indexed in 
Pubmed: 38515814.

7.	 Bert C, Metheany KG, Doppke KP, et al. Clinical experi-
ence with a 3D surface patient setup system for align-
ment of partial-breast irradiation patients. Int J Radiat 
Oncol Biol Phys. 2006; 64(4): 1265–1274, doi: 10.1016/j.
ijrobp.2005.11.008, indexed in Pubmed: 16504764.

8.	 Augier M. The Palgrave encyclopedia of strategic man-
agement. Springer Berlin Heidelberg, New York NY 2018.

9.	 Batista V, Gober M, Moura F, et al. Surface guided radia-
tion therapy: An international survey on current clinical 
practice. Tech Innov Patient Support Radiat Oncol. 2022; 
22: 1–8, doi:  10.1016/j.tipsro.2022.03.003, indexed in 
Pubmed: 35402740.

10.	 Zhou Li, Bai S, Zhang Y, et al. Imaging Dose, Cancer Risk 
and Cost Analysis in Image-guided Radiotherapy of 
Cancers. Sci Rep. 2018; 8(1): 10076, doi: 10.1038/s41598-
018-28431-9, indexed in Pubmed: 29973695.

11.	 Ploquin NP, Dunscombe PB. The cost of radiation therapy. 
Radiother Oncol. 2008; 86(2): 217–223, doi:  10.1016/j.
radonc.2008.01.005, indexed in Pubmed: 18237802.

12.	 Sauer TO, Ott OJ, Lahmer G, et al. Prerequisites for the clin-
ical implementation of a markerless SGRT-only workflow 
for the treatment of breast cancer patients. Strahlenther 
Onkol. 2023; 199(1): 22–29, doi:  10.1007/s00066-022-
01966-7, indexed in Pubmed: 35788694.

13.	 Steiner E, Healy B, Baldock C. Dose from imaging at 
the time of treatment should be reduced. Phys Eng Sci 
Med. 2023; 46(3): 959–962, doi:  10.1007/s13246-023-
01298-5, indexed in Pubmed: 37436603.

14.	 Malicki J, Piotrowski T, Guedea F, et al. Treatment-integrat-
ed imaging, radiomics, and personalised radiotherapy: 
the future is at hand. Rep Pract Oncol Radiother. 2022; 
27(4): 734–743, doi: 10.5603/RPOR.a2022.0071, indexed 
in Pubmed: 36196410.

15.	 Murphy MJ, Balter J, Balter S, et al. The management 
of imaging dose during image-guided radiotherapy: 
report of the AAPM Task Group 75. Med Phys. 2007; 
34(10): 4041–4063, doi: 10.1118/1.2775667, indexed in 
Pubmed: 17985650.

https://www.who.int/publications/i/item/9789240020665
https://www.who.int/publications/i/item/9789240020665
http://dx.doi.org/10.1111/j.1524-4733.2008.00476_1.x
http://dx.doi.org/10.1111/j.1524-4733.2008.00476_1.x
https://www.ncbi.nlm.nih.gov/pubmed/19138306
http://dx.doi.org/10.1016/j.hlpt.2020.02.006
http://dx.doi.org/10.1016/j.hlpt.2020.02.006
http://dx.doi.org/10.5603/rpor.99673
https://www.ncbi.nlm.nih.gov/pubmed/39143974
http://dx.doi.org/10.5603/RPOR.a2022.0097
http://dx.doi.org/10.5603/RPOR.a2022.0097
https://www.ncbi.nlm.nih.gov/pubmed/36523797
http://dx.doi.org/10.5603/rpor.98733
https://www.ncbi.nlm.nih.gov/pubmed/38515814
http://dx.doi.org/10.1016/j.ijrobp.2005.11.008
http://dx.doi.org/10.1016/j.ijrobp.2005.11.008
https://www.ncbi.nlm.nih.gov/pubmed/16504764
http://dx.doi.org/10.1016/j.tipsro.2022.03.003
https://www.ncbi.nlm.nih.gov/pubmed/35402740
http://dx.doi.org/10.1038/s41598-018-28431-9
http://dx.doi.org/10.1038/s41598-018-28431-9
https://www.ncbi.nlm.nih.gov/pubmed/29973695
http://dx.doi.org/10.1016/j.radonc.2008.01.005
http://dx.doi.org/10.1016/j.radonc.2008.01.005
https://www.ncbi.nlm.nih.gov/pubmed/18237802
http://dx.doi.org/10.1007/s00066-022-01966-7
http://dx.doi.org/10.1007/s00066-022-01966-7
https://www.ncbi.nlm.nih.gov/pubmed/35788694
http://dx.doi.org/10.1007/s13246-023-01298-5
http://dx.doi.org/10.1007/s13246-023-01298-5
https://www.ncbi.nlm.nih.gov/pubmed/37436603
http://dx.doi.org/10.5603/RPOR.a2022.0071
https://www.ncbi.nlm.nih.gov/pubmed/36196410
http://dx.doi.org/10.1118/1.2775667
https://www.ncbi.nlm.nih.gov/pubmed/17985650

	_Hlk129258187
	_Hlk171090562

