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P-RT-09
Improving Inner Ear Pain of Patientswith Whole Brian Radiation Therapy
Using I ntensity Modulated Arc T herapy
Pin-Yi Chiang, Chih-Chia Chang, Y uk-Wah Tsang
Department of Radiation Oncology, Ditmanson M edical Foundation Chia-Yi Christian Hospital, Taiwan

Pur pose: The cancer patients with intracranid metastasis were traditionally trested by bilateral-field (BF) technique for
whole brain radiation therapy (WBRT). The higher doses would be digtributed at bilateral cochleas of patientsin BF plans,
and cause earachein clinical experiences. Theintensity modulated arc therapy (IMAT) techniques can be used to decrease
cochlear doses of WBRT plans, and compare with BF techniques.

Materials and M ethods: The contours of whole brain PTV and bilateral cochleas of ten patients would be
determined by one radiation oncologist. Both IMAT and BF plans of each patient were planned with a prescribed dose of
3000cGy in 12 fractions and normalized to 100% prescribed dose covered 99% PTV using Eclipse A10 trestment
planning system. The maxima doses and the mean doses of hilaterd cochleas would be calculated and compared by
Wilcoxon signed-rank test.

Results: The mean doses of right side cochlea were decreased from 30.66+0.20 Gy (BF) to 22.58.+0.78 Gy (IMAT)
with p=0.005, and from 30.60£0.24 Gy (BF) to 22.77+1.09 Gy (IMAT) inleft sde with p=0.002. The maxima doses of
right side cochleawere decreased from 31.49+0.42 Gy (BF) to 26.16+0.92 Gy (IMAT) with p=0.005, and from
31.30£0.32 Gy (BF) t0 26.34+1.08 Gy (IMAT) in left Sde with p=0.002.

Conclusion: Intracranial metastasis patients trested with IMAT techniques may decrease the radiation dosesin their
cochleas and improve their inner ear pain.

Keywords: WBRT, IMAT, inner ear pain
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P-MR-01
Dosimetric comparison between measurement and calculation for eectron scar boost irradiation

in postmastectomy breast cancer patients
Ren-Hau Tsai', Yuan-Chun L ai?, Teng-Kai Yang', Ming-Chih Wang®, Yen-De Lu*

'Department of Radiation Therapy, Kuang-Tieng General Hospital
“Department of Radiation Therapy, Changhua Christian Hospital

Pur pose: The purpose of this study was to compare dosimetry between measurement and calculation for electron
scar boost irradiation in postmastectomy breast cancer patients.

Materials and M ethods: We used parallel chamber (markus parallel chamber) to measure the 9 MeV electron
beam dose distribution at dmax (dmale.gcm). We have explored the different dosimetric outcome with different
electron fields (4x15, 4x16, 4x17, 4x18, 4x19, 4x20, 4x21, 4x22cm) in the same electron cone (20x20cm).
Results. Between measurement and cal culation, there are less than 3% dose reduction in the group of small
electron fields (4% 15, 4x16, 4x17 and 4x18cm) by using paralel chamber measured. In the group of large
electron fields (4% 19, 4x20, 4x21 and 4x22cm), there was | ess than 4% reduction of prescription dose.
Conclusion: The study has shown small dose variation between measurement and calculation in the group of
small electron size. We propose to eval uate the accuracy of cone size factor by using parallel chamber asa
method for clinical dosimetry and develop a methodology for implementing accurate clinical measurements.
Keywords: postmastectomy, parallel chamber, electron cone, breast cancer
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P-MR-15
Acquir e Retrospectively Gated (4D)CT simulation data to deter mine
Internal Target Volume - the ChiMe Medical Center
Kadin Chiang, Ling L eg, Jenny Que
Department of Radiation Oncology, ChiMe Medical Center

Purpose: Since Nov 2010 to Sep 2015 we have 160 patients in lung cancer and hepatomafor 4ADCT simulation.
We would like to share our experience in use the RPM (real-time position management) respiratory gating system
that acquire retrospectively 4ADCT image technique.

Materials and M ethods: RPM program - We set up CT interface to retrospective and select trigger based on
phase value; Set up CCD camerain couch. CT-simulation: Set up patient and position marker block in surface,
track and record patient respiration. Chose respiration protocol for patient and acquire retrospectively gated 4ADCT
data. Review patient respiration data. Save CT image reference session and reconstruction image (0%, 30%, 60%,
and 90% for breathing phase). Save 3D image and transfer to planning system.

Results: Our physicians will determine internal target volume (ITV) from the 0%, 30%, 60%, and 90% phase
single 3D images to be tagged with information related to the patient’s respiration phase and amplitude at the time
it was made. We use the ITV information to select planning target volume (PTV), the result from the CBCT or
MV CT image display the reproducibility is alwaysin PTV range.

Conclusion: Retrospectively gated CT simulation produce a series of 3D images that allow visualization of
tumor and surrounding tissue motion. This technique will help us to determine the PTV range for clinical
treatment.

Keywords: 4DCT, RPM, internd target volume
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Comparison of PTV margins of two different methods of immobilization in radiother apy for
breast cancer
Yu-Ru Wang, Yen-TeLu, Ming-Chih Wang
Department of Radiation Therapy, Kuang-Tieng General Hospital

Pur pose: Clinical radiotherapy procedures aim at high accuracy. To anayze two different immobilized methods
of set up error using daily or weekly CBCT is essential for determining PTV margins and reducing setup
uncertainties.

Materials and M ethods: From May 2011 to December 2012, 20 patients with oblique posture plus one hand
arm-holder were evaluated by 545 fractions of CBCT. The other 20 patients were executed 551 fractions of CBCT,
with supine position plus both hands extending above the head and holding the wing-board from January 2013 to
April 2015. The van Hark formula (PTV margin = 2.5% +0.7c) was applied to calculate PTV marginsin each axis
displacement.

Results: Total 545 fractions of CBCT for patients with oblique posture and 551 for that with supine position
actually were analyzed. After caculation of random and systematic uncertainties, the anisotropic PTV
margins(oblique posture vs. supine position) were 10.98 vs.5.14 mm for lateral (LR), 6.92 vs.6.96 mm for
longitudinal (Sl) and 7.29 vs.5.4 mm for vertical (AP).

Conclusion: Oblique posture of PTV marginisat least 7 mmin Sl and AP, LR direction is quite large 10 mm.
Supine position tried to cut down on PTV margin 6 mm in LR and AP, Sl direction kept 7 mm.

Keywords: Breast cancer, PTV margin, radiotherapy, mobilization
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Dose contribution to normal tissue for kV-CBCT and MV portal imaging used in pelvic
radiother apy
Hsin-Yu Chen, Tung-Hao Chang, Yuan-Chun Lai, Chao-Chi Chung, Ming-Hui Ko, Sheng-Shien Huang
Department of Radiation Oncology, Changhua Christian Hospital

Purpose: The aim of this study was to evaluate organ doses resulting from two imaging modalitiesin pelvic
radiotherapy.

Materials and M ethods: Doses were measured using thermol uminescent dosimeters (TLD-100) within pelvis
anthropomorphic phantom for Elekta X-ray volume imager and iView portal imaging system. For two orthogonal
portal images made with 6BMV using alow number of MU (5MU each, the standard dose for film-based portal
image, field 20x20cm?). The kV-cone beam computed tomography (CBCT) characteristic for asingle projection
was 120kV, 650mAs and M20/F1 for a full scans. The isocenter was placed in the center of the prostate for pelvic
irradiation. The organ sites chosen for dose measurements included prostate, bladder, rectum and surface.
Results: For two portal images made with 6MV, the additional dose to the organ varied from 6.06 to 8.03cGy in
our measurements. The organ doses for single CBCT imaging ranged from 1.66 to 2.41cGy. On the whole, the
dose measurements for CBCT were till nearly 70-73% lower than two MV portal images.

Conclusion: The CBCT provides a 3D-image dataset and dose exposure for one scan is lower than two MV
Portal images, thus rendering frequent volume imaging during a fractionated course of radiotherapy possible.
Keywords: normal tissue, CBCT, portal imaging

P-RT-20
Influence of the size of the clip box on image registration for BCSand MRM patients
Jhong-Y ou Lu, Tung-Hao Chang, Ming-Hui Ko, Yuan-Chun Lai, Chao-Chi Chung, Sheng-Shien Huang
Department of Radiation Oncology, Changhua Chrigtian Hospital

Purpose: The aim of thiswork was to investigate the influence of the 3 clip box sizes on image registraion for
breast-conserving surgery (BCS) and modified radical mastectomy (MRM) patients.

Materials and M ethods: 128 breast cancer patients were classified according to individual surgery was chosen
BCS (n=113) or MRM (n=15). The Elekta Axesse linac integrated with HexaPod couch was used. The one-way
within-subjects ANOV A was applied for dataanalysis.

Results: For BCS patients, the results indicate that y-axis, z-axis, pitch and roll differed statitically significantly
in different clip box sizes, (F(1.22, 136.76)=23.37, partial n>=0.17, p<0.05), (F(1.28, 143.05)=51.98, partial
12=0.32, p<0.05), (F(1.45, 162.41)=11.21, partial n>=0.09, p<0.05) and (F(1.20, 134.09)=4.13, partial n?=0.04,
p<0.05), respectively. Post hoc Bonferroni correction showed that small clip box (pitch) had been changed to
0.48+0.79°, which was significant different to medium clip box (0.34+0.58°, t(112)=3.01, p<0.016), and large clip
box (0.28+0.60°, 1(112)=3.83, p<0.016). No significant difference was seen among different clip box sizesin
MRM patients.

Conclusion: Our resultsindicate that for BCS patients it may be necessary to account for the smallest clip box
size dependence on y-axis, z-axis, pitch and roll. It might be an implication that a possible rotation of the breast
relative to the chest may affect the image registration.

Keywords: BCS, MRM, clip box
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P-RT-25
A Comparative VM AT, Hdical Tomotherapy and IMRT Planning Study for Chordoid Glioma of the
Third Ventricle: a Case Report
Chie-Wei Chen®, Wen-L an Wang', Yueh-Chun L ee', Hsien-Chun Tseng™?
'Department of Radiation Oncology, Chung Shan Medical University Hospital, Taiwan
School of Medical Imaging and Radiological Sciences, Chung Shan Medical University, Taiwan

Purpose: A chordoid gliomais arare low-grade primary brain neoplasm that arises from the anterior wall or roof
of the third ventricle. The present report describes a case of chordoid glioma of the third ventricle in a 44-year-old
male patient. A radiation oncologist conducted 31 fractions of radiotherapy (62 Gy).We evaluated three treatment
plans which is best suitable for the patient.

Materials and M ethods: IMRT plans were developed using direct machine parameter optimization in the
Pinnacle® treatment planning system. HT plans were developed using a Hi-Art Il planning station. VMAT plans
were generated using both the Pinnacle® SmartArc IMRT module and a home-grown arc sequencing algorithm.
Planning target volume (PTV) was evaluated for the maximum dose, mean dose, minimum dose, and conformity
index.

Results: In this case, the HT plan had the lowest maximum dose, implying a more homogeneous dose
distribution within the target. The Doy, value of IMRT, VMAT and HT was 105.34%, 105.40% and 102.02%,
respectively. The Dggy, Val ue was 101.42%, 102.18% and 99.78%, respectively. The conformity index of IMRT,
VMAT and HT was 1.37, 1.51 and 1.258, respectively. The homogeneity index of IMRT, VMAT and HT was
1.031, 1.025 and 1.012, respectively.

Conclusion: Helical tomotherapy offered improved organ at risk (OAR) avoidance in this patient over VMAT
and IMRT.

Keywords: PTV, D2y, Dggy, homogeneity index, conformity index

P-RT-26
A Study of Evaluation of Optimal PTV Marginsin Head and Neck Radiother apy
Chia-Peng Pan, Wen-Shan Liu, Han-Hui Tseng, Ming-Che Tsai
Department of Radiation Oncology, Kaohsiung Veterans General Hospital

Pur pose: The primary goals of this study were to measure the systemic and random errors using the cone beam
CT for head and neck cancer patients received radiotherapy in Kaohsiung V eterans General Hospital. The
secondary aims were to determine the optimal planning target volume margins.

Materials and M ethods: We retrospectively reviewed 13 patients who underwent radiotherapy with IGRT. All
the images were obtained prior to treatment. The correction of setup errors were decided by physicians before
radiotherapy. Overall means, standard deviations of the systemic and random error about translational variations
in X (lateral), Y (longitudinal), Z (vertica) direction were calculated. The optimal PTV margins were calcul ated
by van Herk Formula.

Results. There were 108 images sets from this study. The means errors (mm) of the systemic and random errors
of trandationa variationsin X, Y, Z directions were 0.76, 1.57, 1.26 and 1.41, 1.36, 1.78, respectively. The
optimal PTV marginswere 3, 5and 5 mmin X, Y, Z direction, respectively, when we did not use IGRT.
Conclusion: The calculated optimal PTV margins would be 3-5 mm in this study without IGRT.

Keywords: IGRT, head and neck radiotherapy, setup error
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P-RT-29
Using three different algorithmsto evaluate the surface dose
Hsiao-Ju Fu, Yuk-Wah Tsang, Chih-Chia Chang
Department of Radiation Oncology, Ditmanson Medical Foundation Chia-Yi Christian Hospital

Pur pose: PBC (pencil beam convolution), AAA (anisotropic analytical algorithm) and Acuros were adopted to
calculate the surface dose on the phantom. The calculation errors of the three algorithms were eval uated using the
result of the measurement by ultrathin TLD and EBT2 films.

Materials and M ethods: Treatment plans with a prescribed dose of 180 cGy and seven fields were designed.
Grid size was selected in 2.5 mm. IMRT plan and surface doses cal culation by the three algorithms using Eclipse
treatment planning system were generated in the phantom that simulated a typical nasopharyngeal carcinomawith
bilateral neck adenopathy. Then ultrathin TLD and EBT2 films were used to measure the surface dose.

Results: The variance coefficient of ultrathin TLD was within 3% error. The points on caibration curve of
Gafchromic film were within 1% error. Two readings of the two measurement tools showed a good linearity
relationship. The errors between the calculation and the measurement with PBC, AAA and Acuros in the phantom
were 3.72%, 5.25% and -2.31% for ultrathin TLD, respectively; -10.09%, 3.52% and 3.06% for EBT2 films,
respectively.

Conclusion: PBC has the most discrepancy between cal cul ation and measurement results while Acuros has the
most accurate results and AAA aways shows overestimated. The future work for this research will find out the
most correct algorithm and modify the contour of the body to evaluate the skin dose using the treatment planning
system directly and get the skin dose indeed affecting the skin reaction.

Keywords: surface dose, ultrathin TLD, gafchromic film, pencil beam convolution, anisotropic anaytical
algorithm, Acuros
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P-RT-31
A retrospective comparison of the shoulder shiftswith and without shoulder retractor
in head and neck cancer patientstreated with tomother apy
Teng-Kai Yang', Yuan-Chun Lai% Ren-Hau Tsai', Ming-Chih Wang, Yen-De L u*
'Department of Radiation Therapy, Kuang-Tieng General Hospital
Department of Radiation Therapy, Changhua Christian Hospital

Pur pose: The purpose of this study is to measure the changes in three-dimensional shoulder shifts with and
without shoulder retractor eval uated by using megavoltage computed tomography (MVCT) images.

Materials and M ethods: Between February 2013 and October 2014, 17 patients with head and neck cancer are
treated with tomotherapy. Daily shoulder position shifts relative to treatment isocenter is quantified using
image-guided radiotherapy by MVCT. 461 MV CT scans were assessed in this study.

Results: The distribution of shoulder shiftsin all 3 directions is summarized. In the group without shoulder
retractor, there are 11% of shoulder shifts of 1cm or larger. 41% of patients was found with shoulder shifts of
5mm or more. In the other group with shoulder retractor, 92% of the observed shifts are lessthan 5 mm, but none
of shoulder shiftsis greater than 10 mm.

Conclusion: In this study, shoulder shifts are reduced when using the shoulder retractor. The shoulder variation
of larger than 10mm was reduced from 11% to 0%.

Keywords: tomotherapy, head and neck, shoulder retractor, MVCT
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P-SO-03
Predicting thelikelihood of lymph node metastasisin breast cancer by the cortical/medullar index
Y an-Chi Chang, Wan-Zhi Chang
Department of Radiology, Taichung Veterans General Hospital

Pur pose: The most significant prognostic factorsin breast cancer are the tumoral diameter, tumor grading and
the status of the axillary lymph nodes. The most available imaging technique for axillais ultrasound. Most of the
US signs of lymph nodes metastasis will refer to the maximum thickness of the cortex. Seventy percent cases of a
cortical thickness more than 2.5mm is associated with lymph node metastasis. Lymph nodes can be enlarged,
either by metastatic disease or reactive changes. Reactive changes in lymph nodes increase al dimensions,
keeping anormal cortical/medullar index.

Materials and M ethods: From January 2015 to September 2015, we evaluated axillary nodes with ultrasound
in 63 patients who had category 4B, 4C or 5 breast lesions according to the BI-RAD S-Ultrasound. There were 63
patients who had pathologic verification of breast cancer and axillary lymph node status. For atotd of axillary 61
nodes we measured the cortical/medullar index. We examined axillary lymph nodes with iU-22 (Philips Medica
Systems, Bothell, USA) using linear high frequency transducers with 5-12 MHz broad band width.

Results: The sensitivity of the cortical/medullar index was 94.1%. For specificity, cortical/medullar index had
high value (95.6%). The positive predictive value and the negative predictive value for 94.1% and 95.6%.
Conclusion: We recommend the cortical/medullar index of an axillary lymph node on ultrasound as a
guantitative indicator for the classification of lymph nodes.

Keywords: breast cancer, sinus, axillary lymph nodes
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P-SO-05
A role of horseshoe kidney in ultrasound
Hsin-Yu Chen, Tsu-Mei Chao, Wan-Zi Chang, Mein-Kai Gueng
Department of Radiology, Taichung Veterans General Hospital

Pur pose: Try to evaluate the quality characteristics and the accurate diagnosis of the derived imaging of
horseshoe kidney from the ultrasound scanning.

Materials and M ethods: 45 patients scanned imaging were collected and analyzed from 2002 to 2014 to
explore the skill in accurate diagnosis from the clinical viewpoint. Ultrasound examination can clearly show the
kidney has lower pole renal fusion, across the inferior vena cava and the front of the abdomina aorta.

Results: 28 out of 45 patients were diagnosed as horseshoe kidney from the first ultrasound scanning. The
accurate diagnosis rate reached 62.6%. 17 patients were diagnosed according to the CT, IVP or MRI with the
37.8% accurate rate. Furthermore, the patients had al been scanned by the ultrasound scanning, but none was
confirmed the syndrome.

Conclusion: The major clinical symptoms of this disease are asymptomatic, hydronephrosis, back pain,
hematuria, and stones. 27 out of all were asymptomatic, and the rest were hydronephrosis, back pain, hematuria
and stone clinic. In addition, Ultrasound is hon-invasive, non-radiation resistance, safe and instant imaging and
high-resolution images. The inspection operator can be easily adopted to provide optimal performance for rapid
diagnosis. Moreover, the ultrasound technique a so offered convenient check, small size, flexible operation, and
inexpensive charge as well.

Keywords: horseshoe kidney, ultrasound, lower pole renal fusion
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P-SO-07
Follow-up kidney transplant complicationsin ultrasound
Yu-Ting Hsu, Yung-Cheng Wang
Cathay General Hospital

Pur pose: When kidneys fail, one of treatment choices is kidney transplantation. But there are complications of
kidney transplant, such as surgical, urologic, parenchymal, and vascular complications. Ultrasound for the
evaluation of early graft complicationsis of paramount importance as besides detecting vascular pathol ogy.
Materials and M ethods: A baseline US evaluation is performed in the first 24-48 hours posttransplantation. A
detailed examination includes renal size and echogenicity, collecting system and ureter condition and eval uation
of any postoperative collections. Color and spectral Doppler imaging should measure resistivity index (RI),
pulsatility index (Pl), and systolic/diastolic ratio.

Results: The normal value of RI of artery was about 0.60 with 0.70 being around the upper limits of normal.
There were abnormal cases found post-transplant including arterial and venous stenosis or thrombosis,
arteriovenous fistul as, pseudoaneurysms, lymphocele, hematomas, and hydronephrosis.

Conclusion: Vascular complicationsinclude renal artery stenosis, infarction, arteriovenous fistulas,
pseuodaneurysm, and renal vein thrombosis. Nonvascular complications include ureteral obstruction, urine leak,
peritransplant fluid collections, neoplasms, gastrointestinal and herniation complications, and posttransplantation
lymphoproliferative disorder.

Keywords: kidney transplantation, posttransplantation, color and spectral Doppler
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