26th
International Conference on
Medical Physics

3 w
1 m | ] \ f
J

AMPICON 2023 |AOCMP 2023 |ISEACOMP 2023

Theme: Innovations in Radiation Technology & Medical Physics for Better Healthcare

December 6"- 9" 2023, DAE Convention Centre, Anushaktinagar, Mumbai, India




( e

\AFOMP# /
Conference Organizing Committee
Chairs
Dr. Dinesh Kumar Aswal Dr. John Damilakis
Director, HS&EG, BARC, Mumbai President, IOMP
Co-chairs
Dr.B. K.Sapra Dr. Sunil Dutt Sharma Dr. Eva Bezak Dr. Chai Hong Yeong
Head, RP&AD, BARC President, AMPI President, AFOMP President, SEAFOMP
Members
Dr. Magdalena Stoeva Dr. Vellaiyan Subramani
Secretary General, IOMP Secretary, AMPI
International Advisory Committee
Chair: Dr. Eva Bezak, President, AFOMP, Australia
Dr. Ehsan Samei, USA Dr. Singaravelu Ganesan, India Dr. Jatinder R. Palta, USA
Dr. Arun Chougule, India Dr. Stephanie A. Parker, USA Dr. Loredana Marcu, Romania
Dr. Hasin Anupama Azhari,
Dr. Beckham Wayne, Canada Dr. Mohamed Metwaly, UK Bangladesh

Dr. Annemari Groenewald,

Dr. Annalisa Trianni, Italy Dr. Youngyih Han, South Korea South Africa
Dr. Naoki Hayashi, Japan Dr. Francis Hasford, Ghana Dr. Erick Hernandez, Guatemala
Dr. Samuel Inyang, Nigeria Dr. Renato Dimenstein, Brazil Dr. Meshari Alnuaimi, Kuwait
Dr. Jose Luis Rodriguez, Chile Dr. Hassan Kharita, Qatar Dr. Patricia Mora, Costa Rica
. Dr. Deepak Dattatray Dr. Anchali Krisanachinda,
Dr. Ng Kwan Hoong, Malaysia Deshpande, India Thailand
Dr. Kulandaivel Muthuvelu, Dr. Freddy Haryanto, Dr. B. Paul Ravindran, India

India Indonesia

Dr Ram Kishan Munjal, Delhi

>R ERAENE 5




Scientific Program Committee

[ ol

\AFOMP# /

Co-chairs: Dr. M. Mahesh, USA, Dr. Sunil Dutt Sharma, Indig, Dr. Shigekazu Fukuda, Japan

Coordinators: Dr. Rajesh Kumar, Indig, Dr. Sudesh Deshpande, India

Members

Dr.

Kalpana M. Kanal, USA

Dr. Delmar Arzabal, Philippines

Dr. Renato Dimenstein, Brazil

Dr.

Nhu Tuyen Pham, Vietham

Dr. Meshari Al Nuaimi, Kuwait

Dr. Melvin Chew Ming Long,
Singapore

Dr.

Lorenzo Brualla, Germany

Dr. Ashok Kumar Bakshi, India

Dr. Chris Trauernicht, South Africa

Dr.

Biplab Sarkar, India

Dr. Stephanie A. Parker, USA

Dr. Sai Subramanyam, India

Dr.

Taku Inaniwa, Japan

Dr. N. V. N. Madhusudanan
Sresty, India

Dr. Vanessa Panettieri, Australia

Dr.

Raghavendra Hollg, India

Dr. Yoonsun Chung, South Korea

Dr. Pratik Kumar, India

Dr.

Tsi Chian Chao, Taiwa

Dr. K. M. Ganesh, India

Dr. Chris Boyd, Australia

Dr.

Nagesh Bhat, India

Dr. Yong Yin, China

Dr. Henry Finlay, India

Dr.

Hui-Yu Tsai, Taiwan

Dr. Abhijit Mondal, India

Dr. Taweap Sanghanthum,
Thailand

Dr.

Ghanshyam Sahani, India

Dr. Supriyanto Ardjo Pawiro,
Indonesia

Dr. Saju Bhasi, India

Dr.

Aik Hao Ng, Malaysia

Dr. Lakshmi Santanam, USA

Publication Committee

Chair: Dr. A. S. Pradhan, India

Members:

Dr. T. Ganesh, India

Mr. Lalit Chaudhary, India

Dr. Francis Hasford, Ghana

Dr. Subhalakshmi Mishra, India

Dr. Mohammed Hassan Kharita,

Qatar

Dr. Nobuyuki Kanematsu, Japan

Dr. Satish Pelagade, India

Dr. Md. Akhtaruzzaman,
Bangladesh

Mr. P. Shaju, India

Dr. Emily Simpson-Page,
Australia

Mr. Yogesh Ghadli, India
348

Dr. Hafiz Zin, Malaysia

Ms. Melanie Marquez,
Philippines

Dr. Jeannie Wong, Malaysia




Finance Committee

Co-chairs: Dr. Ibrahim Duhaini, Treasurer, IOMP and Dr. Sridhar Sahoo, Treasurer, AMPI

Members:

Dr. Shigekazu Fukuda, Japan

Mr. Suresh Chaudhari, India

Dr. Byungchul Cho, South Korea

Dr. Mahendra More, India

Dr. Kitiwat Khamwan, Thailand

Dr. Sudhir Kumar, India

Dr. A. Pichandi, India

Mr. Anand Jadhav, India

Dr. Pramod Kumar Sharma, India

Mr. Anand Pinjarkar, India

Exhibition Committee

Co-chairs: Ms. Kalpana Thakur, India, Dr Lukmanda Evan Lubis, Indonesia

Members:

Dr. Siva Sarasandarajah,
Australia

Mr. Rahul Kumar Chaudhary,
India

Mr. Md Jobairul Islam, Bangladesh

Dr. Hideyuki Mizuno, Japan

Mr. Ath Vanyat, Cambodia

Dr. Laurentcia Arlany, Singapore

Dr. Narender Singh Rawat,
India

Mr. Changadev Tahakik, India

LOCAL ORGANIZING COMMITTEE

Organising Secretary: Dr. Rajesh Kumar (BARC) and Dr. Shobha Jayaprakash (AMPI)

Treasurer: Dr. Nitin Kaokade, RPAD, BARC

Members:

Jt. Treasurer: Mr. Ankit Srivastava, RPAD, BARC

Dr. Jayanta Pal, Kolkata

Dr. Raj Kishor Bisht, New Delhi

Dr. T. Anil Kumar, Hyderabad

Dr. P. Senthilmanikandan,
Bangalore

Dr. G. Bharanidharan, Chennai

Mr. Rahul Phansekar, Rajkot

Mrs. Usha Nair, Mumbai

Mr. Heigrujam Malhotra, Delhi

349



National Advisory Committee

Dr. K. N. Govinda Rajan,
Coimbatore

Dr. P. G. G. Kurup,
Thiruvanthapuram

Mr. S. P. Agarwal, Mumbai

Dr. B. S. Rao, Mumbai

Dr. Jitendra Kumar Singh, Patna

Dr. J. P. Agarwal, Mumbai

Dr. K. Raghuram Nair,
Thiruvanthapuram

Dr. S. P. Mishra, Lucknow

Dr. A. K. Shuklag, Lucknow

Dr. Ramesh Desai, Gurgaon

Dr. Komlesh Passi, Ludhiana

Mr. Deepak Arora, New Delhi

Dr. K. Krishna Reddy,
Hyderabad

Dr. M. Ravi Kumar, Bengaluru

Dr. D. C. Kar, Mumbai

Dr. Apurba Kabassi, Kolkata

Dr. Arabinda Kumar Rath,
Bhubaneswar

Dr. Bedangadas Mohanty,
Bhubaneswar

Dr. M. M. Musthafa, Kozhikode

Dr. Manoj Kumar Semwal,
New Delhi

Dr. Pradeep Kumar Hota,
Cuttack

National Organizing Committee

Dr. M. S. Kulakarni, Mumbai

Dr. Anil Kumar Bansal,
New Delhi

Mr. Probal Chaudhury, Mumbai

Dr. Satish Uniyal, Dehradun

Dr. A. Vinod Kumar A,
Mumbai

Dr. Oinam Arun Singh, Chandigarh

Dr. P. K. Dash Sharma, Mumbai

Dr. Rituraj Upreti, Mumbai

Mr. Alok Srivastava, Mumbai

Dr. N. Vijayaprabhu, Puducherry

Dr. T. Palani Selvam, India

Dr. Suvendu Kumar Sahoo, Cuttack

Dr. P. Tandon, Mumbai

Dr. D. R. Mishra, Mumbai

Dr. Ajay Kumar Srivastava, Meerut

Mr. Arshad T. Khan, Mumbai

Dr. P. Kaliyappan, Chennai

Mr. E. Rajadurai, Bangalore

Dr. L. M. Agarwal, Varanasi

Dr. C. P. Bhatt, New Delhi

Dr. S. S. Sanaye, Mumbai

Dr. A. Sathish Kumar, Vellore

Dr. P. Arund, Chennai

Dr. Niyas Puzhakkal, Kozhikode

Dr. J. Velmurugan, Chennai

Dr. S. Karthikeyan, Bangalore

Dr. Vinod Kumar Dangwal, Patiala

Dr. Arvind Shukla, Udaipur

Dr. K. J. Maria Das, Lucknow

Dr. Anuj Tyagi, Agra

Dr. Challapalli Srinivas, Mangalore

Dr. Hemant Ghare, Nagpur

Dr. Sanjeev Vashisht, Bhopal

Dr. Anil Kumar Maurya, Prayagraj

Dr. K. Chithra, Noida

Dr. Navin Singh, Lucknow

Dr. Jibon Sharma, Guwahati

Dr. Vinod Pandey, Haldwani

Dr. Raghu Kumarr,
Thiruvananthapuram

Dr. Malik Mohib-ul-Hag,
Srinagar

Dr. Alok Kumar, Kolkata

Dr. Sathiyan Swaminathan,
Bangalore

Dr. Dilip Kumar Ray, Kolkata

Mr. Parimal Patwe, Nagpur

Dr. Dayanand Sharma, Chennai

Dr. Gopi Shankar, New Delhi

Dr. E. Varadharajan, Chennai

Ms. Debolina Mukherjee, Mumbai

Dr. C. Sureka, Coimbatore

Dr. Santosh Kumar, Patna

Dr. K. R. Muralidhar, Hyderabad

Mr. Raghubansh Kumar, Patna

350




-

| o

\AFOMP# /

Accommodation and Transport Committee

Mr. S. M. Pradhan, Mumbai = Coordinator
Dr. Bhushan Dhabekar, Mumbai = Co-coordinator

Dr. Anuj Soni, Mumbai

Dr. Sandeep Kanse, Mumbai

Mr. R. S. Vishwakarma, Mumbai

Mr. Ravi Chilkulwar, Mumbai

Mr. Munir Pathan, Mumbai

Mr. S. Jalaluddin, Mumbai

Mr. Mukesh Uke, Mumbai

Dr Rajib Lochan Sha

Dr Bibekananda Mishra

Shri Pramod Kumar Dixit

Registration Committee

Ms. Philomina Akhilesh, Mumbai = Coordinator

Dr. Kirti Tyagi, Mumbai

Dr. Usha Yadav, Mumbai

Mr. Kishore Joshi, Mumbai

Ms. Susain Kasturi Samuel,
Mumbai

Ms. Arpana Siwach, Mumbai

Ms. Shatabdi Chakraborty,
Mumbai

Ms. Madhumita Bhattacharya,
Mumbai

Ms. Rama Prajapati, Mumbai

Catering Committee

Mr. Sanjeev N. Menon, Mumbai - Coordinator
Dr. Sridhar Sahoo, Mumbai - Co-coordinator

Ms. Kshama Srivastava, Mumbai

Dr. Rajesh Kumar Chaurasiya,
Mumbai

Mr. Sandipan Dawn, Mumbai

Mr. Neeraj Dixit, Mumbai

Mr. Arghya Chattaraj, Mumbai

Dr. Reena Sharma, Mumbai

Hall Management Committee

Ms. Rupali Pal, Mumbai - Coordinator

Ms. Vandana Srivastava, Mumbai = Co-coordinator

Dr. Manish Joshi, Mumbai

Dr. Rosaline Mishra, Mumbai

Ms. Reena Ph, Mumbai

Mr. Ankit Srivastava, Mumbai

Mr. G. G. Gaware, Mumbai

Ms. Mariyam, Mumbai

Ms. Sonal Kadam, Mumbai

351




MEDICAL PHYSICS INTERNATIONAL Journal, Vol.11, No. 2, 2023

26th - -

International Conference on
Medical Physics

EMP 2823

/*'\ AMPICON 2023 |AOCMP 2023 ISEACOMP 2023

| X

@Py Theme: Innovations in Radiation Technology & Medical Physics for Better Healthcare
- December §°- 9" 2023, DAE Ci ion Centre, Anushaktinagar, Mumbai, India

INTERNATIONAL CONFERENCE ON MEDICAL PHYSICS 2023
HELD AT
DAE CONVENTION CENTRE, ANUSHAKTINAGAR

MUMBALI 400094, INDIA

DECEMBER 6 -9, 2023

352 1



MEDICAL PHYSICS INTERNATIONAL Journal, Vol.11, No. 2, 2023

ABSTRACTS OF ORAL PRESENTATIONS

353



MEDICAL PHYSICS INTERNATIONAL Journal, Vol.11, No. 2, 2023

Presentation ID: O-001 Abstract ID: 16226

DOSIMETRIC COMPARISON OF GATED VERSUS FREE
BREATHING TECHNIQUES FOR LUNG STEREOTACTIC BODY
RADIOTHERAPY

Amalu Hanna Alex, ZheniaGopalakrishnan, SajuBhasi, P. Raghukumar
Division of Radiation Physics, Regional Cancer Centre, Thiruvananthapuram

Email: amaluhanna.rcc@gmail.com

BACKGROUND/PURPOSE:Respiratory gating has shown increasing evidence of reducing volumes of
irradiated normal lung tissue during Stereotactic Body Radiotherapy (SBRT). The technique involves the
delivery of radiation only during a pre-determined portion (gating window) of the breathing cycle. The aim of
this study was to compare the dosimetric differences between non-gated (free breathing) versus gated treatments
in SBRT lung treatments.

MATERIALS/METHODS: Treatment plans of twenty lung SBRT cases treated using ITV generated in free
breathing condition with dose prescription 48Gy/4 for 15 cases and 50Gy/5 for 5 cases were used for the study.
These cases were re-planned with the same dose prescription in 4DCT images with ITV generated from
Maximum Intensity Projection (MIP) images generated by selecting all phases (RA_ MIP ALL) and that
generated by selecting 30% (mid-exhale) - 70% (mid-inhale) phases (RA_MIP_30-70) of the patient’s breathing
cycle. PTV was generated by adding a Smm margin to ITV. Dose to critical organs involved was assessed and
compared based on RTOG 0915/0813 Protocols.

RESULTS: There was a significant reduction in ITV and PTV volume, which was decreased from
30.98+26.24cc to 17.46+17.72cc and 65.97+44.57cc to 44.29+32.33cc respectively (p-value: <0.001) in gated
plans. PTV coverage and mean dose to PTV in both the cases were same. D2%(Gy), Dos%(Gy) and Dso(Gy) of
the PTV and conformity and homogeneity index of the plans were comparable while gradient measure and Rsox
showed a significant difference between the RA MIP_ALL and RA MIP 30-70 plans (p-value: <0.001). For
gated plans, mean lung dose has been reduced by 1.11Gy (p-value <0.001) and volume of normal lung receiving
20Gy, 10Gy and 5Gy in percentage were found to be reduced significantly. All the gated plans were
characterized by a reduction in dose for heart, esophagus, bronchus and ribs (p-value: <0.05) except for spine,
skin and great vessels. The Monitor Units (MU) calculated in both plans were found to have no significant
difference.

CONCLUSION: Phase selection for gated SBRT treatments allows a significant reduction in ITV and PTV,
while maintaining similar PTV coverage, and lower doses to critical organs. Thus gated treatment is a useful
method to account for respiratory motion in lung SBRT.

KEYWORDS: Stereotactic Body Radiotherapy, Respiratory Gating.
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ACCURACY OF EXTERNAL TUMOUR MOTION MONITORING IN
LIVER SABR: RESULTS FROM THE TROG 17.03 LARK TRIAL

Chandrima Sengupta', Doan T Nguyen', Trevor Moodie?, Alicja Kaczynska!, Daniel Mason?,
Trent Causer?®, Sau F Liu*, Tim Wang?, Yoo Y Lee?, Kirsten V Gysen?, R O’ Brien’, Paul J Keall!

Tmage X Institute, University of Sydney, Australia, 2Crown Princess Mary Cancer Centre, Australia,
3Nepean Cancer Care Centre, Australia, “Princess Alexandra Hospital, Australia, 'RMIT University, Australia.

Email: Chandrima.Sengupta@sydney.edu.au

BACKGROUND: Image guidance in liver SABR utilises several motion management strategies including
external surface markers or spirometry-based systems to try to achieve accurate treatment delivery. However,
external surrogates may not be well correlated with the internal liver tumour motion. The aim of this work was
to investigate the accuracy of the external motion monitoring for liver radiotherapy compared to an intrafraction
internal tumour motion monitoring technology.

MATERIALS AND METHODS:A real-time image-guided tumour motion monitoring technology named
KilovoltageIntrafraction Monitoring (KIM) was commissioned for tumour motion monitoring for 14 liver
cancer patients in the multi-institutional TROG LARK trial on standard Varian TrueBeam (9 patients) and
Elekta linear accelerators (5 patients). Patients received treatments in one of four treatment schedules: 3x17Gy,
5x10Gy, 5%8Gy, 5%6.5Gy either in breath-hold or using free-breathing techniques. During treatment, if the
patient motion was outside a set threshold in KIM (3mm/5mm for 5 secs), a couch shift was performed to
correct for the motion. External surface position monitoring (Varian RPM) or spirometry (Elekta ABC) was
simultaneously used to measure the patients’ motion. To evaluate gating accuracy of the external surrogate, the
percentage of the treatment the tumour motion would have been outside the KIM threshold but within the
RPM/ABC threshold was evaluated. Pearson’s correlation coefficients between KIM and RPM signals for every
treatment fraction were then evaluated.

RESULTS: For breath-hold treatments, motion greater than 10 mm was detected by KIM in 14% of treatment
fractions, however, this was not detected by standard-of-care external surrogates. The proportion of the
treatment when the tumour was out of the KIM threshold but within the RPM/ABC threshold varied across
patients and fractions ranging from 0% to 92% for the RPM system (mean+tstd=34+33%) and 0% to 100% for
the ABC system (mean+std=45+35%). There was a high variability in the correlation coefficients between KIM
and RPM across different fractions withmeantstd=-0.1+0.3 for breath-hold patients and =-0.1+0.6 for free-
breathing patients.

CONCLUSIONS: This work indicates the potential false assurance of using traditional external surrogate to
assess tumour motion in liver SABR patients demonstrating the importance of real-time internal motion

monitoring in liver radiotherapy.

KEYWORDS:intrafraction liver tumour motion monitoring, motion management
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CARDIAC ABLATIVE SBRT FOR TREATING VENTRICULAR
TACHYCARDIA - A CASE STUDY

Sambasivaselli R!, KarthikeyanN!, SenniandavarV?, SaurabhaKumar', Naveen VigneshJ!

"Narayana Health Ltd, Bangalore, India,
2Sri Mata Vaishno Devi NarayanaSuperspeciality HospitalKatra, Jammu

Email: Sellismash@Gmail.Com

BACKGROUND:Ventricular Tachycardia (VT) refers to a type of abnormal heart rhythm that originates from
ventricles and is difficult to manage or control with standard treatments, such as medications or repeated
catheter ablation. Cardiac Stereotactic body radiation therapy (SBRT) is a novel technique with capability of
delivering high doses of radiation to the target with sub-millimeter accuracy for the treatment of refractory VT
patients. This has demonstrated decrease in arrhythmia episodes with favourable short term safety profile.
Thisstudy discuss thefeasibility of cardiac SBRT as a treatment option with our initial experience

MATERIALS:A44 years old male patient presented with a history of refractory VT with implantable
cardioverter defibrillator (ICD). After failure of standard treatment , in view of large left ventricular thrombus,
hemodynamically unstable VT, SBRT was considered. Patient was immobilized with vaccum bags with the
assistance ofrespiratory gating. A CT scan of 2mm slicethickness wasacquired for the planning purpose.The
target volume was delineatedwith the help of cardiac MRI fused with planning CT images and approved by
electrophysiologist. A margin of Smm was given to target volume to grow PTV and a VMAT plan was
generated using 6FFF beam in Monaco V5.5.1 TPS.

RESULTS/DISCUSSION: A dose of 25Gy in single fraction was prescribed. The dose distribution with 95%
of prescribed dose coverage to 95% of the target volume was achieved. By using TG 101 dose constraints for
single fraction, dose to the heart was restricted to prevent grade 3+ pericarditis. The D15cc to Heart-PTV was
<21Gy. Patient specific QA performed to ensure the 95% gamma passing rate with 2% 3mm criteria.Post
CBCT verification and correction using Hexapod 6D couch, the treatment was delivered in 15 minutes with total
of 111154 MU’s .

CONCLUSION: Non-Invasive cardiac radioablation has proven to be a valid new therapeutic options for the
refractory VT patients. In the modern treatment era, with the help of advanced imaging modalities, treatment
modalities and sophisticated software along with high definition cardiac imaging, Cardiac SBRT can be
considered as a front line alternative therapy for refractory VT patients

KEYWORDS:SBRT, Cardiac radioablation, Ventricular Tachycardia, Quality assurance, treatment planning.
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A RETROSPECTIVE DOSIMETRIC COMPARISON OF TG-43 BASED
ALGORITHM AND COMMERCIALLY AVAILABLE ADVANCED
COLLAPSED CONE ENGINE (ACE) BASED ON TG-186 FOR
PATIENTS UNDERGOING APBI USING Co-60 HDR
BRACHYTHERAPY

AlkaKataria, ArindamPujari, Sanju, Sanjay Barman, VinaySaini, Narender Kumar,
Ashutosh Mukherjee, SatyajitPradhan

Department of Radiation Oncology, Mahamana PanditMadan Mohan Malaviya. Cancer Centre &Homi Bhabha
Cancer Hospital, (Units of Tata Memorial Centre, Mumbai), Varanasi, UP, India

Email: alka@mpmmcc.tmc.gov.in

AIM/BACKGROUND: Currently used Task Group-43 based calculation algorithm does not account for (a)
Tissue heterogeneity, (b) Skin/Body surface, and (c) Scattered photon dose deposition, which leads to
inaccuracies in resultant dose distribution. The commercially available ACE (Collapsed Cone Calculation)
algorithm accounts for above mentioned factors and provides a dose distribution closer to the actual dose
distribution. Thepresent study aims to determine how clinically significant the differences in the results, of these
two algorithms, are for APBI patients.

MATERIALS AND METHODS: This study involves the treatment plans of 20 patients planned on
OncentraBrachy (v4.6). Plans were calculated using two algorithms, (a) TG-43 based Algorithm and (b) ACE
by Elekta, based on TG-186. Contours (Body, Lungs, Ribs, CTV, Skin, Heart, etc.) were drawn on the planning
CTs, and mass density, type of material, and priority was also assigned to all the contours. All plans originally
calculated with TG-43, were recalculated using ‘Standard’ accuracy with TG-186 based CCC algorithm
(MBDCA) with the Oncentra TPS integrated with Graphics Processing Unit (GPU). Differences in the result
were evaluated based on PTV coverage (V90, V100), Volume of high dose (V150, V200), and Dose Volume
Histogram(DVH) for different Organs at Risk (OARs) such as Heart, Rib, Lungs, Skin, etc. Wilcoxon signed-
rank test was used to determine the median differences in the clinical indices V90, V100, V150, V200, and
highest-dosed 0.1 cm*and 1.0 cm? of rib, heart, and lung,while comparing the two algorithms.

RESULTS: Statistically significant (p< 0.05)differences were observed in the values of clinically relevant DVH
parameters of PTV and OAR, except for the volume of high doses. Differences of PTV were relatively small
with a slight overestimation of dose by the TG-43 algorithm.The average dose difference for PTV, V100, and
V90 were 1.7%+0.8 and 2.1%=+0.7, respectively, and for OARs i.e., Lung, Ribs, Heart, and Skin were of the
order of 1.2%,2.3%, and 1.8%, and 2.13% respectively

CONCLUSIONS: ACE calculates the dose with better accuracy than TG-43, especially for regions with
significant tissue heterogeneity. Significant differences in the isodoses were seen at the larger distances from the
source, i.e. dose deposited by scattered components of photons. Currently, TG-186 dose calculation should be
reported along with TG-43 until we obtain studies with larger cohorts to realize the potential of MBDCA
dosimetry fully.

KEYWORDS: Oncentra, Collapsed Cone calculation algorithm, TG-43, TG-186, APBI, Advanced Collapsed
Cone Engine.
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VALIDATION OF SIGMOID POINTS FOR SIGMOID DOSE
ACCUMULATION AND REPORTING FOR MULTIFRACTIONATED
BRACHYTHERAPY FOR CERVICAL CANCER

Kamalnath J', Anjana A K', Kunal Prajapati?, Prachi Mittal', Ankita Gupta', NisargaVontikoppal
i jap p g pp
Manjunath!,Jeevanshu Jain?, Subhajit Panda?, Supriya Chopra?

"Department of Radiation Oncology and Medical Physics, Tata Memorial Hospital, Tata Memorial Centre,
HomiBhabha National Institute, Mumbai, Maharashtra, India,
?Department of Radiation Oncology, Advanced Centre for Treatment Research and Education in Cancer, Tata
Memorial Centre, HomiBhabha National Institute, Mumbai, Maharashtra, India

Email: kamalnathmphy@gmail.com

OBJECTIVE: Consistent localization of high-dose regions in sigmoid during multi-fractionated
brachytherapy(BT)for locally advanced cervical cancer(LACC)is challenging. This work aims to validate
effective sigmoid points (SP1 and SP2) which have been previously described in literature'and are proposed
surrogates for reporting sigmoidDacc doses.

MATERIALS AND METHODS: Consecutive patients who were previously treated for LACCwith
(chemo)radiation and multifractionated HDR brachytherapy in clinical trials from 2018 to 2022 were evaluated.
Sigmoid points! 1(SP1) and 2(SP2)(SP1=0.5c¢m right, 1.5cm posterior, and 2.5¢m cranial to cervical os along the
body axis; SP2=0.5cm anterior and 4.5cm cranial to cervical os along the body axis) were assigned on the
treatedBT plans. The correlation between SP1 and SP2 with sigmoid Do.1cc and Dacc doses was analyzed, and the
effect of type of applications (ICA and ISBT) was also studied.

RESULTS: One hundred and sixteen CT/MR data sets of intracavitary (ICA) and interstitial BT (ISBT)
applications from 62 patients were analysed. Different applicators used were tandem-ovoid (n=49), tandem-
ring(n=22), Vienna with needles(n=18), and Venezia (n=27) applicators. On visual inspection, in 64% of
applications the proposed SP1 points lied inside or in vicinity of sigmoid as compared to SP2 points, that were
within or in close vicinity of sigmoid structures only 18% of times. Since SP2 did not lie in sigmoid, the point
was discarded and only calculation with SP1 was done. For the entire cohort, the median difference between
Do and SP1 was 1.33 Gy (95% CI [1.29Gy-1.71Gy] and between Do.1cc and SP1 was 1.43Gy (95%CI [1.41
Gy—1.84Gy]). For the subset of ICA applications, the median difference between Da.c and SP1 was 1.11 Gy
(95% CI [1.06 Gy-1.47 Gy])and for Do.icc with SP1, the median difference was 1.38 Gy (95% CI [1.28Gy-
1.74Gy])). Similarly, for ISBT application, the median difference from Dz was 1.67 Gy (95% CI [1.47 Gy-2.39
Gy]) and for Do.iec 1.59 Gy (95% CI [1.39Gy-2.27Gy]). It was observed that SP1 positively correlates with Dacc
(p=0.014) and Do.1cc (p=0.023) and acts surrogate for Dacc and Do.1cc sigmoid doses statistically.

Figure 1: The Figure indicates the positions of SP1 point in two different patients

CONCLUSION: Our result shows, that SP1 point shows a correlation with Dz and Do.1cc of sigmoid doses and
can be considered as an anatomically reproducible surrogate and may possibly be of utility to correlate sigmoid
doses and clinical outcomes in future studies.

KEYWORDS: Sigmoid reference point, gynecological brachytherapy, cervical cancer

REFERENCE:1. Bindal A, Mittal P, Shinghal A, Scaria L, Prajapati K, Swamidas J, Gurram L, Berger D,
Sturdza A, Chopra S. Sigmoid dose accumulation and reporting for multifractionated brachytherapy for cervical
cancer: Methodological development of sigmoid points through virtual endoscopic method. Brachytherapy.
2023 May-Jun;22(3):325-333. doi: 10.1016/j.brachy.2023.01.003. Epub 2023 Mar 5. PMID: 36882345.
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A DOSIMETRIC COMPARISON OF CT/MR MULTICHANNEL
APPLICATOR VERSUS SINGLE CHANNEL CYLINDER FOR THE
TREATMENT OF GYNAECOLOGICAL CANCERS WITH HIGH
DOSE RATE BRACHYTHERAPY

Anjana A K!, Kamalnath J!, Ankita Gupta!, Jeevanshu Jain?,Prachi Mittal', Supriya Chopra?

'Department of Radiation Oncology and Medical Physics, Tata Memorial Hospital, Tata Memorial Centre,
Homi Bhabha National Institute, Mumbai, Maharashtra, India,
Department of Radiation Oncology, Advanced Centre for Treatment Research and Education in Cancer, Tata
Memorial Centre, Homi Bhabha National Institute, Mumbai, Maharashtra, India

Email: anjanaanil0070@gmail.com

AIM: This study was conducted to analyse and compare the dosimetric characteristics of the vaginal CT/MR
multichannel applicator (Elekta/Nucletron) with the conventional single channel cylindrical applicator (CVS)
used for gynaecological brachytherapy.

MATERIALS AND METHODS: Brachytherapy plans of patients with gynaecological cancers treated at our
centre with CT/MR multichannel applicator were retrieved from the database. For each patient, an in-silico plan
was created on the same dataset, simulating the effect of the conventional single channel cylindrical applicator
by keeping active dwell positions only in the intravaginal cylinder, while removing all dwell positions in the
surface channels. Brachytherapy planning was done on the ONCENTRA v4.6.2 treatment planning system.
Dose optimization was performed by keeping CTV D90% same between both plans to appreciate the possible
dose variation in the organs at risk (OARs). Total equivalent dose in 2 Gy fractions (EQD2) was calculated for
the rectum (Dacc), bladder (Dacc), sigmoid (Dacc) and bowel (Dacc) and compared between the two plans using
student t test. Pvalue< 0.05 was considered as statistically significant.

RESULT: Twenty-one patients with cervical (14), vaginal (7) and endometrial (4) cancer were treated using the
multichannel applicator between June 2021 and July 2023. Seventeen patients with history of prior
hysterectomy were treated using the intravaginal cylinder with surface channels, while 4 patients with intact
uterus were treated using an additional intrauterine tube. All patients received EBRT to a dose of 45-50.4 Gy in
1.8-2 Gy per fraction. Brachytherapy dose prescription ranged from 4-7 Gy per fraction for 4-5 fractions. Mean
D2cc (EQD23gy) for bladder, rectum, sigmoid and bowel were 73.3 Gy, 71.2 Gy, 57 Gy and 54.7 Gy,
respectively with the multichannel applicator, and 74 Gy, 75.3 Gy, 58 Gy and 55.4 Gy, respectively with single
channel. For the same target dose, consistently lower doses were obtained for all OARs with the multichannel
applicator, with statistically significant reduction in doses to the rectum (P=0.00).

CONCLUSION: Utilization of multichannel applicator for gynaecological brachytherapy gives a dosimetric

advantage over conventional single channel cylinder by giving freedom of optimization and hence sparing the
OARs, with significant reduction in rectal dose.

KEYWORDS: Vaginal brachytherapy, CT/MR Multichannel applicator, Single Channel Cylinder, Cervical
Cancer, vaginal cancer, endometrial cancer.
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BACKGROUND: The optimization of radiation exposure and patient safety is paramount in the field of nuclear
medicine. Diagnostic Reference Levels (DRLs) serve as crucial benchmarks for evaluating and optimizing
radiation doses in nuclear medicine imaging. By establishing local DRLs, institutions can enhance radiological
protection practices and provide essential guidance for new departments to adhere to these standardized levels.

OBJECTIVE: This study aimed to establish DRLs for adult 18-F FDG-Whole-Body PET/CT Examination
using a digital PET/CT (Vision 600 Siemens) at the Sultan Qaboos Comprehensive Cancer Care and Research
Center (SQCCCRC) in Muscat, Oman.

METHODS: Data were collected from a representative sample of 130patients undergoing 18-F FDG-Whole-
Body PET/CT examinations. The administered activity of radiopharmaceuticals, CT index dose (CTDI) and
scan length product (DLP) were carefully recorded. The DRLs were set at 75th percentile of the
radiopharmaceutical administered activity, CTDI and DLP of the collected examinations. Additionally, the
effective dose per examination was calculated following the recommendations of the International Commission
on Radiological Protection (ICRP).

RESULTS: The survey successfully established the DRLs for commonly performed PET/CT procedures at
SQCCCRC. The determined DRL values are 18-F FDG Activity :217.79 MBq, CTDI: 8.11 mGy and DLP :
756.4 for the administered activity and CT radiation dose respectively. The average effective dose was 15.83
+2.72 mSv for PET/CT examination. comparable to Korea, Japan, and Kuwait.

CONCLUSION: The determined DRL values for 18-F FDG activity and effective dose at SQCCCRC provide
essential benchmarks for evaluating and optimizing radiation doses during PET/CT examinations, ensuring
patient safety.

KEYWORDS: Diagnostic reference levels, PET/CT, patient safety, Vision 600 Siemens, whole body PET/CT
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BACKGROUND/OBJECTIVE: In routine nuclear medicine practice, 99mTc-MDP images are noisy. The
amount of random noise varies from image to image depending on the photon statistics. In the presence of
random noise, the detectability of the lesions may be compromised. We hypothesize that denoising 99mTc-
MDP bone scan image using trimmed mean filter can improve the detectability of the lesion. Trimmed mean is
calculated by dropping a fixed number of sorted values from each end and then taking an average of the
remaining values.

MATERIALS AND METHODS: Forty-Nine 99mTc-MDP images were processed using trimmed mean filter
ofsize3 3,5 5 and7 7 pixels; and dropping the four sorted values (irrespective of the filter size) from
both the ends, and then taking the average of the remaining values. The denoised images with3 3 and5 5
and 7 7 pixels trimmed mean filter were visually compared to its corresponding input images.

The image which was (very smooth leading least sharpened lesion and very poor differences between inter-
costal ribs space and inter vertebral space), (moderate smooth and moderate sharpened lesion and moderate
differences between inter-costal ribs space and inter vertebral space) and (least smooth, sharpened lesions and
better difference between inter-costal ribs space and inter vertebral space) compared with input
imagewerelabeled as good, better and best.

RESULTS: The result of visual assessment is summarized in the Table-1. 45 out of 49 denoised images with
3 3trimmed mean filterwere labelled as best, and 4 out of 49 were labelled as better. 41 out of 49 denoised
images withS  Strimmed mean filterwere labelled as better , and 8 out of 49 were labelled as best. 49 out of 49
denoised images with 7 7trimmed mean filterwas labelled as good.

Table 1: result of visual assessment of , and trimmed mean filtered image
3 3 5 5 7 7 TOTAL
GOOD 0 0 49 49
BETTER 4 41 0 49
BEST 45 8 0 53
Total 49 49 49 147

CONCLUSIONS: Denoising 99mTc-MDP bone scan image using3 3 trimmed mean filter improves the
detectability of the lesion.

KEYWORDS: Trimmed mean filter, denoising, 99m Tc- MDP bone scan
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HYBRID GAMMA-OPTICAL CAMERA (HGC) FOR
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BACKGROUND/OBJECTIVE: Portable small-field-of-view gamma cameras offer advantages in clinical
flexibility, patient comfort, and intraoperative imaging capabilities (Farnworth&Bugby, 2023). Real-time image
reconstruction is crucial for intraoperative imaging, while automatic feature detection can enhance surgical
assistance and enable functionality such as stereoscopic depth estimation (Bugbyet al., 2021). Although Al is
commonly used in medical imaging, applying pre-trained models directly to real-time gamma images with low
signal-to-noise and spatial resolution is not appropriate. This talk will describe the application of Al methods in
this challenging scenario.

MATERIALS AND METHODS: The HGC is a handheld scintillator-based hybrid gamma-optical camera
(Bugby, 2015). An intelligent light splash detector, named DeepSplashSpotter (DSS) (Jianget al., 2022) was
derived by transfer learning a Faster-Region-Based Conventional Neural Network to localize scintillation light
splashes. A Monte Carlo model was developed and validated to simulate gamma photon detection in the HGC,
generating a sizable dataset of gamma images. This dataset was used to train a deep learning model for
automatic localization of gamma sources.

RESULTS: DDS achieves accurate localization of scintillation light splashes (precision: 0.906) and size
determination (correlation coefficient: 0.984) at a consistent speed of 21 frames per second. For gamma images,
the proposed deep learning model exhibits a source localization accuracy of 0.96 for features (including
incomplete features) of various sizes within 4pixelsof the ground truth. This implies that in a practical
stereoscopic imaging scenario, the maximum distance uncertaintyis about 3.5mm and 10mm at imaging
distances of 5S0mm and 120mm, respectively.

CONCLUSIONS: Al deep learning methods have enhanced the performance of the HGC and enabled
automatic distance estimation. The techniques presented in this study illustrate the broader application of these
methods to low-count gamma imaging.

KEYWORDS: Advance in Emission imaging, Artificial Intelligence and Medical Physics, Modelling and
Simulation, Quantitative and Synthetic imaging.
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BACKGROUND/OBJECTIVE:Photon-counting CT (PCCT) is a spectral CT technology that uses photon-
counting detectors (PCDs) made of semiconductor materials such as Cadmium Telluride (CdTe) and Cadmium
Zinc Telluride (CZT) to count the number of photons across multiple energy thresholds. Clinically approved
CdTe- and prototype CZT-based PCCT scanners are available; however, their comparative evaluation is not cost
and time efficient, and they may possess distinct geometrical configurations and image processing mechanisms
(proprietary information). An effective approach to assess the effects of detector material on image quality is
through virtual imaging, utilizing computational phantom models and scanner simulators to generate scanner-
specific images. The purpose of this study was to design CdTe- and CZT-based virtual PCCT systems
(DukeCounter) with identical scanner components and compare their task-generic image quality.

METHODS:A Monte-Carlo simulation developed in Geant4 was used to model the interactions between x-ray
photons and the detector in 10-140 keV range. Furthermore, charge sharing was applied forming a Gaussian
charge cloud at each interaction point and assuming the energy shared between detector elements was
proportional to the area of charge cloud projection on those elements. Thus, detector-specific spatio-energetic
covariance correlation matrices for 3-mm thick CdTe and CZT were generated. Identical scanner parameters
such as projections per rotation, focal spot size, anode angle, detector shape, source-to-isocenter and source-to-
detector distances, number of detector rows and channels, and size of a detector element were defined. The
computed-matrices and defined-scanner components, including source spectrum, bowtie filter, and anti-scatter
grid were integrated with DukeSim, a validated CT simulation platform, to develop virtual CdTe- and CZT-
based DukeCounter scanners that generated CT sinograms. The sinograms were reconstructed using an in-house
Multi-Channel Reconstruction toolkit. The performance evaluation was done by “scanning” an ACR phantom
using both scanners at 150 and 300 mAs.

RESULTS: The average differences (CdTe-CZT) for 150 and 300 mAs acquisitions were the following: noise
magnitude -1.96 HU and -0.57 HU, CT number for bone insert -5.94 HU and -6.56 HU, and CT number for
acrylic insert 3.92 HU and 1.04 HU.

CONCLUSIONS: CdTe- and CZT-based PCCT with identical scanner components did not have substantial
difference in task-generic image quality.

KEYWORDS:photon counting CT, Cadmium Telluride, Cadmium Zinc Telluride, virtual imaging, in silico
clinical trails
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BACKGROUND/OBJECTIVE:This study aims to formulate and validate a dosimetry method for Three-
Dimensional Rotational Angiography (3DRA) procedures.

MATERIALS AND METHODS: The study is conducted in two parallel stages, involving Monte Carlo (MC)
simulation and direct measurement of dose distribution using relative dosimeters. BEAMnrc was employed to
simulate the X-ray tube. Furthermore, five virtual Computed Tomography Dose Index (CTDI) phantoms with
various dosimeter positions (center, 3, 6, 9, and 12 o'clock), which irradiated from 200° X-ray tube rotation,
were simulated by using DOSXYZnrc user code. For direct measurement, the calibrated dosimeters
(thermoluminescence dosimeter (TLD), Gafchromic® XR-QA2 Film, and Gafchromic® XR-RV3 Film) were
placed within a cylindrical in-house phantom and irradiated by using a Philips AlluraXper FD20 angiography
system in three preset modes. The verified measurement was performed using an ionization chamber (IC) to
formulate a dose index for 3DRA, which can serve as a dose metric.

RESULTS: Both simulation and direct measurements showed that the most exposed area to radiation in all
three preset modes of 3DRA were located at 3, 6, and 9 o'clock of the phantom. The highest accuracy value was
obtained in MC simulation at center position of the Xper CT Cerebral HD mode with a dose different to IC of
0.9%. In contrast, the lowest accuracy was obtained in the Xper CT Cerebral LD mode at the 6 o'clock position
with a discrepancy of 647.3%. Among the relative dosimeters used in this study, Gafchromic® XR-RV3 was
found to be the most accurate dose distribution with average discrepancy of 33.82% compared to IC.

CONCLUSIONS: MC and measurement based with several detectors showed a different dose distribution of
the peripheral positions of CTDI phantom from 3DRA procedures. 3DRA gave a U-shape dose distribution to
the CTDI phantom with the highest dose values were observed at the 3, 6, and 9 o'clock positions, while the
lowest dose values were recorded at the 12 o'clock position.

KEYWORDS:3DRA, dose distribution, ionization chamber, Monte Carlo, TLD, radiochromic
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BACKGROUND/OBJECTIVE:It is possible to perform a dynamic volume scan with current CT. However,
its display method has not yet been developed, and four-dimensional image diagnosis is difficult. To solve this
problem, we developed flow CT imaging. Furthermore, with the latest CT, it has become difficult to display the
entire blood vessel due to improved temporal resolution. We solved that problem too with Time MIP and Time
Averaging.

MATERIALS AND METHODS:We have developed two types of phantoms. One is a time density curve
phantom and the other is a spiral tube phantom. Dynamic volume CT scans were performed on these phantoms.
Sequential subtraction was performed on the resulting volumetric dynamic CT dataset. Then color coding was
applied. In addition, the CT images were displayed in Time MIP, Time averaging and Time MIP and Time
averaging composite display.

RESULTS:With conventional live images, the presence of the contrast agent could be confirmed, but the inflow
and outflow of the contrast agent could not be confirmed. The direction of blood flow was easily observed in the
sequential subtraction images. When the sequential subtraction image is colorcorded, the red area indicates the
inflow of the contrast agent, and the blue area indicates the outflow of the contrast agent. The direction of blood
flow has become easier to understand by displaying sequential subtraction images with color codes. It
performed same as the color doppler in ultrasound. By performing Time MIP and Time averaging display, we
were able to observe the entire blood vessel even with a CT device with excellent time resolution.

CONCLUSIONS:Sequential subtraction images enabled us to grasp the direction of blood flow on a single still
image. In addition, it can determine which blood vessels are arteries and which are veins. In addition, the
direction of blood flow has become easier to understand by displaying sequential subtraction images with color
codes. By making full use of Time MIP and Time Averaging, it has become possible to observe the entire blood
vessel. Flow CT imaging is a useful technique for clinical diagnosis.

KEYWORDS: X-ray CT, Flow CT image, sequential subtraction, color code display, Time MIP, Time
averaging
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BACKGROUND/OBJECTIVE: ART is a promising approach in the treatment of H&N cancer, to account for
anatomical changes. This study aims to assess the feasibility of using in vivo dosimetry to quantify the need for
ART.

MATERIALS AND METHODS: Retrospectively, 20 post-operative H&N cancer patients treated with VMAT
were selected. CBCT images from fractions 1, 5, 10, 15, 20, and 25 were included in this study. The
SmartAdapt DIR (Eclipse TPS) software was utilized to register the planning CT (pCT) with these CBCT scans.
The contours from the pCT were deformed and propagated to all registered CBCT scans. The original plan (OP)
from the pCT was copied and pasted on CBCT. The dose was recalculated for each CBCT scan, and the
resulting plans were designated as TP1, TP5, TP10, TP15, TP20, and TP25, respectively. To establish TP1 as
the reference plan (RP), it was compared to the OP using the 3DVH in-vivo dosimetry software. A plan
matching rate (PMR) of over 90% was considered acceptable. Subsequently, TP5, TP10, TP15, TP20, and TP25
were compared with RP using 3DVH to assess the necessity for ART.

RESULTS: In 3DVH, global gamma analysis was carried out to compare plans, with PMR above 90% for TP5,
TP10, and TP15, and below 90% for TP20 and TP25. We also conducted a DVH comparison between RP and
other plans, using a paired two-sample Student’s t-test to determine statistical significance. The percentage
increase in maximum doses for PTV54-1.98% (p- 0.0038) & 2.71% (p-0.0036), spinalcord- 3.67%(p-0.0047) &
4.48%(p-0.0026), brainstem-3.18%(p-0.002) & 3.6%(p-0.0031) and mandible-2.01%(p-0.0022) & 2.79%(p-
0.0102) for TP20 and TP25 respectively. The percentage increase in mean doses for PTV60-1.18%(P-0.0031) &
1.78%(p-0.0024), PTV54-1.83%(p-0.0031) & 2.39%(0.0006), Lt Parotid-3.4%(p-0.0006) & 4.31%(p-0.0016),
Rt Parotid-2.86%(p-0.0037) & 3.9%(p-0.0003) and larynx-2.21%(p-0.003) & 3.55%(p-0.0035) for TP20 and
TP25 respectively.

CONCLUSIONS: PMR results can be correlated with changes in PTV & OAR doses during the course of RT.
This study demonstrates the feasibility of using 3DVH software, to assess the need for ART in H&N cancer
patients.

ABSTRACT KEYWORDS: Adaptive radiotherapy, CBCT, Gamma Analysis, In-vivo dosimetry
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OBJECTIVE:Treatment delivery verification has always been a topic of interest in radiation therapy resulting
in some commercial products which can be externally fitted to the conventional C-arm therapy machine and
monitor the planned and exit fluence through gantry. Since Halcyon has ring gantry it demands a different
approach. Halcyon is equipped with an in-built EPID system which is in line with the beam and continuously
acquires exit fluence with full field coverage during patient treatment without user interaction. These images can
be retrieved and analyzed to monitor the delivery of planned treatment throughout and can be used as a decision
making criteria for adaptive planning or rescan and replan as per the department protocol for the changed
anatomy.

METHODS:10 head and neck patients treated with simultaneous integrated boost technique with doses of
60Gy and 54Gy in 30 fractionswere selected retrospectively for this study. For each patient daily treatment
transmission, EPID images are automatically updated in the system under the portal dosimetry module. These
images were used to create a composite image for plans with two or more arcs. The resulting image was then
compared to the reference composite image which is first or second day’s treatment transmission image in the
portal dosimetry module using gamma index. The criteria for gamma passing is 3%/3mm with threshold of 5%
and “field” as an option for region of interest.The images for first three fraction for all the patients were
analyzed after which alternate fractions were considered up to 21 fraction for analysis.

RESULTS: 10 head and neck patients with a total of 110 fractions were analyzed for local and global gamma
with gamma passing criteria of 3%/3mm. The average local and global gamma were 96.82, SD=4.14 and 97.84,
SD=3.38 respectively. 4 of the 10 cases showed gradual drop in the gamma value beyond 15th fraction i.e. three
weeks of treatment. The trend was observed both in local and global gamma value. The average local gamma
value dropped from 98.82 to 88.4 for the 21% fraction for this set of patients.

Investigating the fractions with the lowest gamma value for the above 4 cases revealed that the setup error for
these patients were within acceptable limits hence indicating changes in the patient’s anatomy which was also
evident in KVCBCT images acquired during treatment.

CONCLUSIONS: Halcyon being equipped with EPID fixed in line with the exit beam and imaging as
mandatory criteria for treatment, provides a unique scope for inter-fraction treatment monitoring. By visually
monitoring the expected and acquired fluence on that day, we will be able to identify any significant treatment
error brought on by the patient's non-cooperation or technical disruptions before conducting any analysis.
Analysis of automatically acquired exit fluence images can be utilized to monitor the actual delivery of the
treatment course through all the fractions for every patient. This analysis helps in completing the loop of
treatment verification giving significant degree of confidence that the planned treatment is delivered within
acceptable tolerances. This will help us to detect and address any mid treatment changes attributing to patient’s
anatomy change such as weight loss or edema in the region of interest or any setup related issues which can be
site or diagnosis specific.After 15 fractions, or three weeks of treatment, 40% of the patients showed a
significant drop in their gamma passing rate. For this group of patients, the average local gamma value
decreased from 98.82 to 88.4 for the 21st fraction, which demanded intervention. All the four cases had
noticeable weight loss and were rescanned and replanned for remaining fractions. To obtain the threshold
gamma values and other characteristics, however, more research with a larger data set is being undertaken.
These factors will aid in the development of better clinical judgements.

KEYWORDS: Halcyon, exit fluence, inter-fraction treatment monitoring.
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BACKGROUND/OBJECTIVE: Thorax radiation is a region where organs such as the lung and heart move
constantly. Hearts consist of plenty of blood vessels. A miscalculated amount of radiation could yield side
effects. Knowing the proper contours and positions of a heart is, therefore, necessary to prevent it from
receiving overdosed radiation while evaluating the right amount. The objectives of this study are to evaluate the
contour, dose, and positions of the heart as well as an appropriate heart dose evaluation and protection.

MATERIALS AND METHODS: In total, 189 non-contrast media (Non-CM), 4D-CT, and CBCT images of
21 thorax region patients were collected. Non-CM, 4D-CT images were reconstructed from 3D-CT images to
obtain the Maximum Intensity Projection (MIP) and Average Intensity Projection (AIP). Then, a radiotherapy
was designed for AIP images, and the contour, dose, and position transplanted to all images were calculated
using Raystation 11B. The dose on the CT image was obtained by deformable registration of the dose; the mean
dose (Dmean), Vs, Vio, V2o, V3o, and Vo for the heart dose in AIP, MIP, and Non-CM were compared. For the
heart contour in AIP, MIP, Non-CM, and CBCT, and the heart position of inter-faction in AIP and CBCT.

RESULTS: The size of the heart contour shows that all image sets have statistically significant different sizes
from an AIP set (p-value 0.05), from big to small: MIP, AIP, Non-CM, and CBCT, respectively. Dose
evaluations of Vs and V4o between the AIP and MIP reveal statistically different results (p-value 0.05). The

heart positions show that the changes in heart positions are fewer than 0.2 cm.

CONCLUSIONS: The MIP image suitable for heart contouring for heart dose evaluation has more accuracy.
The inter-fraction heart position is stable as the planning contour has coverage.

KEYWORDs: heart contour, thorax region cancer, 4D-CT, radiation therapy, CBCT

368 17



MEDICAL PHYSICS INTERNATIONAL Journal, Vol.11, No. 2, 2023

Presentation ID: O-016 Abstract ID: D2617

DOSIMETRIC COMPARISON OF GLIOBLASTOMA BRAIN
VOLUMETRIC MODULATED ARC THERAPY PATIENTS WITH
DIFFERENT CALCULATION GRID SIZES IN ECLIPSE TREATMENT
PLANNING SYSTEM

Krishna Chandrasekar', Karthik Kumar?, Kavya®, Sinchana*
'Department of Radiation Oncology, Mangalore institute of Oncology, Mangalore, India.

Email: krcolinac@gmail.com

BACKGROUND/OBJECTIVE:Volumetric Modulated Radiation therapy (VMAT) has been employed to
increase the local tumor control in cancer treatments. Various techniques related to the treatment planning, the
beam delivery and the imaging have been developed to achieve a more accurate and conformal dose distribution.
To investigate feasible treatment planning parameters, we aimed to evaluate the dosimetric impact of the
calculation grid size in the Volumetric Modulated arc therapy (VMAT) plan for Glioblastoma brain patients.

MATERIALS AND METHODS:Twenty patients with Glioblastoma were selected and the treatment plans
were initially generated with anisotropic analytical algorithm (AAA) with 2.5 mm grid size and recalculated
with 1 mm and 5 mm grid sizes. The later 2 grid sizes plans (Imm and 5 mm) optimisations were run with the
same priorities. Dosimetric parameters such as homogeneity index (HI) and conformity index (CI), D95 and
doses to OARs such as Lens, Optic Nerve and Brainstem were calculated.

RESULTS: Significant differences were observed in the planning target volume (PTV) coverage between three
grid sizes (1mm, 2.5 mm and 5 mm) and the V95%, HI, and CI of the plans were significantly affected by grid.
On 1 mm grid, the mean dose of brainstem, optic nerve and lens dose differences were less compared to other 2
grid sizes (2.5 mm and 5 mm) The PTV coverage is less in 5 mm grid size plans compared to other 2 grid sizes
(1 mm and 2.5 mm) Compared to 1 mm grid size, the 2.5 mm grid size showed comparable dose calculation
accuracy with short calculation time.

CONCLUSIONS: Considering the dose calculation performance for heterogeneous area, we recommend AAA
with 2.5 mm grid size for improving treatment efficiencyof Glioblastoma brain patients.

KEYWORDS: Treatment planning, Calculation grid size, Glioblastoma VMAT.
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BACKGROUND: Small-cell lung cancer (SCLC) is an aggressive type of cancer associated with poor
prognosis. Several studies have shown prophylactic cranial irradiation (PCI) to be an independent prognostic
factor. Hippocampal sparing (HS) PCI 25 Gy/10 fractions has minimum impact on neuro-cognitive function
while Whole Brain RT (WBRT) 30Gy/10 fractions has maximum impact.

METHODS: In this cohort study 10 L