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MHiE = 0 A 2% 3 H0 Lung cancer SBRT case

e This is a 78-year-old male with history of stroke, hoarseness (Lt recurrent laryngeal n. injury),
tracheostomy, and triple cancers as follows:

His sister had lung cancer. Smoked 1PPD for 30 years His mother had tongue cancer.
2002 2014 2017 2022 2022/10 2023/08 2023/11
() () () () () () ()
local recurrence pTINOMO ECOG=0, on Zolpid
cTAN3MO , pidem
(stage 3B) pT1bNx s/p esophagectomy (stage 1) Rt Lung S5 Rt Lung S5
Tracheostomy - Hospitalized for Lung RT
s/p ESD T s/p Lt partial | |8 mm nodule| | 12 mm nodule
s/p CRT, CCRT E-T ggtﬂ?eﬂ?vsure glossectomy X-ray 40Gy/4Fr RTRT

e He was ECOG=0 (non-restricted daily activity), and currently under Zolpidem 5 mg 2# HS.
e Social History: Retired mechanic, social drinking, heavy smoker (1PPD for 30 years)

e Family History: Lung cancer (sister), Tongue cancer (mother).

e Medical Insurance: 50K~1.4M JPY per instance, up to 6 instances per year.

e This time, the patient was admitted for RML lung cancer RTRT.

e SBRT with RTRT.
3 gold markers were implanted.

e |Initial plan:
Proton beam therapy 70Gy/10Fr
but the patient refused due to the 1.6
million JPY copayment.

e Final plan:
X-ray RTRT 40Gy/4Fr
PTV: 95.61% > Max dose (> 0.95)
Conformity Index = 0.86 (> 0.75)
Heart, Lung, Spinal cord doses within
limits.
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Caseno. | ## LA ANt hEF PFax] FEEE2 FEax 3 Faerq
1 77 g 1 Mertﬂ;;iﬁ;?‘ w #4 #®¢ | Chen x4 H2 oape TR | AT FE3
2 87 g T % QUAD [1C] FooEY Chen X R % B A
3 79 7 5 RTRT [1A] FboER ik 3 Chen TWOER R
4 69 g LS #=45 [2A] Foo#ER (%) Chen A BHA
5 76 7 5P RS [2A] VR (¥) Chen IR A
6 68 g4 S £ RS [2A] FobooER Chen T TR BAFOFT
7 54 A 2k F 5% [1A] FooEwY bR B A (#) Chen ok RS
8 76 LIES 7 R 5 [2A] F ¥ (%) Chen Tk GEX R
9 74 74 | B0 RNACO2[1A] | +40 #2 | % #p ar X3 Chen
10 73 o = = IR fE [1A] FobooER Chen ar X +§&£ s Fria @A
Case no. BRI R Eig0a R B30 i
1 C77.3 LN: Lymph nodes of axilla 8000/3 Tumor, malignant, NOS C77.3 LN: Lymph nodes of axilla “7Jg LN
2 C03.1 © # F :Lower gum 8070/3 Squamous cell carcinoma, NOS C03.1 © # F :Lower gum R
3 C34.9 % :Lung, NOS 8231/3 Carcinoma simplex C34.9 % :Lung, NOS R
4 C34.9 % :Lung, NOS 8140/3 Adenocarcinoma, NOS C41.9 ¥ B & :Bone, NOS B
5 C20.9 © % :Rectum, NOS 8140/3 Adenocarcinoma, NOS C20.9 ® "% :Rectum, NOS B & +LN
6 C15.9 & if :Esophagus, NOS 8070/3 Squamous cell carcinoma, NOS C15.9 & if :Esophagus, NOS R
7 C50.9 5 % :Breast, NOS 8140/3 Adenocarcinoma, NOS C50.9 5 % :Breast, NOS R
8 C34.9 % :Lung, NOS 8041/3 Small cell carcinoma, NOS C71.9 #%:Brain, NOS BIEEH
9 C20.9 © % :Rectum, NOS 8140/3 Adenocarcinoma, NOS C20.9 ® % :Rectum, NOS B & +LN
10 C76.5 ™ %:Lower limb, NOS 8800/3 Sarcoma, NOS C76.5 T 3 :Lower limb, NOS R
Case no. PRAE kR SR SR 2 B2 | BgR | BEAE | $aii
1 01Varian iX Pinnacle(p =) AX(AMV X 3R) 10X(10MV X #t) | H %5+ | Not used Other cT
2 02Varian iX Pinnacle(p =) 6X(6MV X ) 10X(10MV X 1) ] E_pR bt Not used Shell cT
3 Trugzzz:133n319 Pinnacle(? =) 6XFFF(FSF'\F/I)V - lt;%i:\ Not used \cliz:ro? 4DCT
4 02Varian iX Pinnacle(p ) 10X(10MV X %) F] E_PR &t Not used Free CcT
5 01Varian iX Eclipse(Varian) AX(4MV X %) 10X(10MV X 1) ] E_pR bt Not used Free cT
6 01Varian iX Eclipse(Varian) 10X(10MV X 41 ) F 2 e bt Not used Free Free
7 01Varian iX Pinnacle(p =) AX(4MV X %) 10X(10MV X 1) ] E_pR bt Not used Posirest cT
8 01Varian iX Eclipse(Varian) 10X(10MV X 41 ) F] 2_PR &t Not used Shell CcT
9 01Varian iX Pinnacle(p =) 10X(10MV X 42) F 2_pR bt Not used Free CcT
10 PROBEAT VoA TR B34 | Notused \Cliz::‘orz CT+MRI
Caseno. | BHB4P BS+# 7 p | Dose(Gy) Fr AHREGY) | Ffivic | BHEBHP RARF—4H R PR
1 11/29/2023 1/5/2024 50 25 Fq IS N3
2 11/15/2023 11/16/2023 7 2 7 2 11/16/2023 EA N ES
3 11/20/2023 | 11/24/2023 40 4 40 4 11/24/2023 % N3
4 11/20/2023 11/27/2023 20 5 20 5 11/27/2023 EA N ES
5 11/30/2023 12/7/2023 18 6 A B4 S
6 11/30/2023 20 10 A B N ES
7 11/22/2023 12/27/2023 50 25 10 5 11/29/2023 ek e sk
8 11/22/2023 12/12/2023 35 14 125 5 11/29/2023 e LN ES
9 11/17/2023 12/22/2023 45 25 14.4 8 11/29/2023 ek e sk
10 12/13/2023 70 28 A B LN ES
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The First Patient | Ever Treated.

By Kuan-Yuan Chen

“Blasting X-rays at tumors had become my passion.” This is how | felt after four weeks of clinical
elective placement in the Department of Therapeutic Radiology at Hokkaido University Hospital.

| am very thankful to all the staff from the Department of Therapeutic Radiology for treating me
kindly and patiently explaining the knowledge, guidelines, and details of radiotherapy in English.
Learning from doctors with diverse specialties, | gained invaluable experiences in lectures, ward
rounds, case conferences, outpatient clinics, research meetings, touring the proton beam facility,
witnessing the RALS procedure, and most engagingly — treatment planning.

Initially, I learned how to use the treatment planning software and contour organs on CT images.
Then, | started learning how to configure photon beams and fine-tune the MLCs, angles, weights,
and wedges to optimize the treatment plan. One day, after contouring for SBRT lung cancer
treatment and arranging the beams, my Sensei chose my plan to treat the patient because it met all
the requirements. | will always remember how the plan was presented at the case conference with
my name credited as the “plan designer.” Later, | observed the patient undergoing SBRT from the
surveillance camera, witnessing how each parameter | adjusted was actualized in treatment. This
was the first time in my life that | treated a patient for his illness.

Throughout the month, | dedicated hours daily to treatment planning, mentored by different
doctors, and planned for 3D CRT, SBRT, and even proton beam therapy. | really enjoy tracing the
patient’s anatomy and identifying the GTV with image fusion techniques, while considering the best
beam angles and wedging for effectively targeting tumors.

In addition to clinical and research work, | had numerous opportunities for cultural exchanges. |
deepened my understanding of Japanese culture, healthcare policies, and the day-to-day life of a
radiation oncologist in Japan. Also, | gave a presentation about medical education in Taiwan, which
led to some discussions comparing medical education and policies between Taiwan and Japan.

| am extremely grateful for this month-long experience and extend my heartfelt thanks to everyone
who made my exchange possible, especially Professor Aoyama and Dr. Uchinami, who cared a lot
about my studies and helped me to make the most out of my elective program in the Department of
Therapeutic Radiology.



Hokkaido University Department of Therapeutic Radiology Clinical Elective Diary

November 6, 2023
Morning Session: Treatment Planning

e 75M with prostate cancer. Planned for proton beam therapy with SpaceOAR hydrogel spacer
and gold markers inserted. Contouring of the prostate was done using Pinnacle software.

Case Conference Discussions

e 89M with dysphagia due to esophageal cancer, good ADL. Scheduled for RT because of an
enlarged LN around the esophagus noted in a CT scan.

e Patient with fallopian tube cancer, showing metastasis. Scheduled for abdominal irradiation.

e Patient with left temporal lobe GBM. The patient suffers from claustrophobia, requiring
sedation for MRI scans, which raises concerns about tolerating the plastic mask during
radiotherapy.

November 7, 2023
Morning Session with Dr. Taguchi: Treatment Planning

e 64F with Hashimoto's thyroiditis and left breast cancer with LN metastasis. Post-
chemotherapy, the treatment plan focuses on protecting the carotid sheath and irradiating
axillary LN and the chest wall.

Observation of Real-time Radiotherapy
e 83M with RCC undergoing RTRT.
Ward Round with Dr. Kobayashi and Professor Aoyama
e Palpation of a patient with a left mandible mass.
MDD Conference: Head and Neck Cancer

e  54F with left upper gingiva sarcoma, cT4aNOMO. Post-tumor excision, with suspected
metastasis to the right oral cavity. Awaiting biopsy results and considering RT.

e Patient with left parotid gland tumor, likely secretory carcinoma, referred by an ENT
specialist. Suggesting adjuvant RT with chemotherapy due to residual tumor and facial nerve
preservation during surgery.

Evening Conference
e Patient with cardiac poorly differentiated pleomorphic sarcoma.
e 78M with left urothelial papillary carcinoma.

e 75M with double cancer (RCC post-resection and pancreatic cancer post-surgery and salvage
chemotherapy). Recent discovery of metastasis; discussion on potential RCC origin and
indication for SBRT.
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November 8, 2023

Morning Research Meeting with Dr. Uchinami

Discussion 1: NSCLC patients treated with and without Durvalumab. Results show no
significant difference in OS and PFS, despite differing clinical experiences. Noted that PD-L1
expression doesn't affect OS, but no data on PD-L1 expression was collected during the
study.

Discussion 2: Correlation between radiation-induced lymphopenia and overall survival in
NSCLC patients. Clinical significance is noted, along with the impact of age and overall
survival. NADIR (lowest point) during treatment was discussed.

Observation with Dr. Mori: Radiotherapy Sessions

HCC patient on Linac, receiving SBRT with RTRT. Noted that patients with hepatocellular
carcinoma larger than 5 cm are indicated for proton beam therapy, the treatment is 66Gy/
10Fr.

Prostate cancer patient receiving SBRT on Linac.

9F with germinoma. The radiologist reported a swollen pituitary stalk, loss of posterior
pituitary signal, initially suspected psychological DI, later diagnosed as central DI. The patient
is on desmopressin, with normal AFP and beta-HCG levels. Received three courses of CARE
chemotherapy (carboplatin and etoposide) and underwent whole ventricular irradiation,
receiving 23.4Gy/13Fr.

Lecture on Radiotherapy Basics by Professor Aoyama

Afternoon Conference: Case Discussions

Patient with hypopharyngeal cancer undergoing IMRT with a focus on sparing the parotid
gland (< 30 Gy on average) and protecting the spinal cord.

Patient with skull base meningioma treated with proton beam therapy.

SCLC patient undergoing prophylactic brain irradiation.

November 9, 2023

Morning Observation: Remote Afterloading System (RALS) Brachytherapy

77F with cervical cancer. Previously underwent 44 Gy in 22 fractions of total pelvic
irradiation. RALS procedure using iridium isotopes (replaced four times a year) involving
three catheters with 3, 3, and 6 planned stops respectively. The procedure included insertion
of the catheter under C-arm guidance, CT confirmation, treatment planning, C-arm usage
again, and then treatment.

Treatment Planning for Thymoma

Task: Contouring the aorta, pulmonary trunk, and the CTV. Proton beam therapy planning
involves contouring on non-CE-CT, fusion with CE-CT, and PET-CT.

Afternoon Conference: Case Discussions

Patient with SVC and right ventricle sarcoma, s/p proton beam therapy.

Patient with invasive thymoma, AChR (+) but without MG, planned for proton beam therapy.



November 10, 2023
Morning Session with Dr. Uchinami: FLIS Score Research

e Task: Investigated FLIS score correlation in contrast MRI of liver and survival outcomes in HCC
patients for SBRT, related to liver function. Analyzed FLIS score in 60 patients, examined its
relation to Child-Pugh score.

Treatment Planning with Dr. Hitori: Esophageal SCC
e 89M, esophageal SCC. Treatment: 66Gy/33Fr.

Afternoon Conference: Case Discussions
e Parotid gland cancer, post-op proton beam therapy on positive margin. Dose: 66Gy/33Fr.
e Breast cancer, adjuvant PMRT. Dose: 12Gy/6Fr.

e 10+ years esophageal cancer post-surgery, 2 oligometastasis. Curative SBRT for both lesions.

November 13, 2023
Treatment Planning:

e SCC of Right Lower Gum: 88M, s/p tumor resection & relapse, bleeding gum ulcer, s/p
cervical LN resection. Plan: Palliative RT, 14Gy/4Fr BID. Focus on avoiding left parotid gland
and face, sparing lips.

e HCC: s/p surgery and TACE, with recurrence.

Case Conference Discussions:
e SRT for Bone Metastasis: Left iliac bone metastasis. (30Gy/5Fr)
e Prostate Cancer: Undergoing proton beam therapy. (63Gy/21Fr)

e SCC of Left Tongue: s/p surgery and cervical LN resection, metastasis. Post-adjuvant chemo
recurrence. IMRT 60Gy/30Fr, cervical LN boost 10Gy/5Fr.

e Metastatic Lung Cancer: Positive cervical LN biopsy, history of interstitial pneumonia.
¢ Invasive Ductal Carcinoma (Breast, Tubular Forming Type): Surgical wound boost 12Gy.

e Esophageal Cancer with Multiple Metastases: Bone, liver, thymus metastasis, on nivolumab
and paclitaxel. SINS for patient evaluation.

November 14, 2023
Treatment Planning:

e Lung Cancer SBRT (Dr. Taguchi): Focus on Conformity Index >0.75, steeper gradient in PTV,
larger dose in ROI, adjustments for MLC, avoiding opposing rays.

e 74M Rectal Cancer (Dr. Miyazaki): Low-level with suspected LN metastasis. Plan: Sacral and
posterior pelvic wall irradiation (45Gy/25Fr), rectal tumor boost, sparing external iliac
vessels.

10



Case Conference Discussions:
e SBRT Lung Cancer (79M): Approved treatment plan.
e Left Temporal Lobe Glioblastoma: Highly invasive, requiring large CTV.

e Postop Proton Beam for Nasal Cavity Melanoma: Protect optic nerve and chiasm, increased
dose for positive margin (30Gy/5Fr).

¢ Double Cancer Patient: Left renal sarcoma s/p resection, sternum relapse; pancreatic head
cancer s/p resection.

e 1-Year-Old Male ATRT Tumor: WHO grade 4 malignancy, relapsed mass effect on MRI.

November 15, 2023
Morning Session: Outpatient Conference (Proton Beam Therapy Meeting Room)

e Discussion Topics: COVID-19 weekend policy, information sharing among medical teams,
discussing elderly patients with dementia.

Treatment Planning:

e 47F Cervical & Breast Cancer: History of cervical cancer, current breast cancer (ER+, PR+,
HER2-, Ki-67: 9.7%). Plan: s/p surgery, boost RT with electron beam, dummy plan creation,
electron beam planning by medical physicists.

e 62M Male Breast Cancer: Rare case. Plan: Right breast photon beam therapy, post-operative
lymphedema considerations, wedge use for dose distribution, high and low energy beam
combination.

Afternoon Case Conference:

e Sarcoma of Left Calf: Proton beam therapy.

November 16, 2023
Morning Session: Treatment Planning (Dr. Uchinami)

e 86M Pancreatic Cancer: s/p ERCP stent, Ml s/p PCl, kidney removal for cancer, DM,
hypertension, dyslipidemia, CKD. CT: Small intestine adhesion to peritoneum.

Lecture on Palliative and Emergency Radiotherapy (Dr. Koizumi)

e Urgent RT Conditions: Spinal cord compression leading to paralysis, SVC syndrome causing
facial swelling.

Afternoon Case Conference:
e Cardiac Poorly Differentiated Pleomorphic Sarcoma: Positive surgical margin.
e 15F with Left Ear Keloid: Electron beam therapy (20Gy/4Fr, 6 MeV).
e 41M with Multiple AVMs: Post-intervention, suboptimal outcome.

e 77M HCC: Considering RT, tumor bordering stomach. Challenges with proton beam, potential
for TACE/Y90 radioembolization, and spacer placement.

11
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November 17, 2023
Morning Session: Radiotherapy Clinic (Dr. Koizumi)

e Learning Point: Radiation-induced dermatitis grading with atlas, treatment pause for grade
>3.

e Patient Cases:
o 64M Dermatitis Grade 2: Buccal cancer, Undergoing 60Gy/30Fr.

o ??F Dermatitis Grade 1: On TPN for anorexia, pain, loss of taste; side effects of
cisplatin.

Afternoon Session: Treatment Planning (Dr. Koizumi)

e 64M Lung Adenocarcinoma: Pleurodesis, spinal metastasis. GTV: L5; CTV: L4, L5, S1.
Symptom: Left thigh numbness. Plan: Photon beam therapy (20Gy/5Fr), 3 beams protocol
with 60-degree EDW at 120 and 240 degrees (20% weight), and 180 degrees beam (40%
weight).

Afternoon Case Conference:

e HCC for RTRT: Reimplantation of 2 fallen gold markers needed.

November 20, 2023
Morning Session: Planning for Pancreatic Cancer, Offline Adaptive Treatment
e Procedure: Check last treatment, adjust as needed.

e Challenges: Patient history of laparotomy complicates large colon tracing, small bowel
adherence to peritoneum, small bowel dilation.

e Approach: Use MRI and CT fusion images to define tumor border.
Afternoon Case Conference:
e SBRT for Colon Cancer with Liver Metastases: Discuss treatment planning.

e Interesting Cases: Left CPA schwannoma patient, Merkel cell carcinoma patient.

November 21, 2023
Morning Session: Treatment Planning

e CNS Radiation Oncology (Dr. Nishioka): 66M SCLC Brain Metastases: Whole brain
irradiation, 38Gy/14Fr.

e Breast Cancer (HER2 Positive): Tangential irradiation. Review JASTRO guidelines, discuss with
doctor.

Afternoon Conference: Case Discussions
e Prostate Cancer with Bone Metastases: PSMA-PET using Ga-68-PSMA-11.

e Spindle Cell Carcinoma of Left Thigh: Case and treatment planning discussion.

12
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November 24, 2023
Morning Session: Head and Neck Clinic (Dr. Koizumi)
e Makxillary Sinus Cancer Patient: Cisplatin injection into tumor arterial supply by IVR doctor.

e 72F Malignant Melanoma: Left nasal cavity melanoma. Plan: 45Gy/10Fr, radiotherapy
Mon/Wed/Fri, hospitalization.

e 82F Recurrent Tongue Cancer: Radiotherapy June-August, now recurrence.
Outpatient Department Clinic in CNS (Dr. Nishioka)

e 43M Astrocytoma Patient: WHO grade 4, IDH mutant, s/p left frontal lobe surgery. In CELLM-
001 tumor vaccine trial. RT with plastic mask preparation. Discussed adverse events including
radiation dermatitis, headache, fatigue, otitis media, bone marrow suppression, cataracts,
retinal/optic nerve injury, brain atrophy, necrosis, secondary cancer. Postop recovery:
remarkable recovery in IADL tasks in 14 days. RT Plan: Photon IMRT, 50Gy/25Fr, plus
10Gy/5Fr boost.

November 27, 2023
Morning Session: Treatment Planning for Merkel’s Cell Carcinoma
o  74F with Merkel’s Cell Carcinoma: Metastasized to left axilla, s/p resection.
e Planning Activities:
o Contour L1-L3 axillary lymph nodes, three-beam arrangement.
o Lung: <10% receives >20Gy.
o PTV Coverage: 98% > Total dose
o Consultation with Dr. Miyazaki.
e Anatomical Considerations:
o Humeral head: Not spared due to PTV proximity.

o Back scapular muscles: Received 60Gy, acceptable as muscles are radio-resistant.

November 28, 2023
Morning Session: Treatment Planning

e 74F Spindle Cell Carcinoma of Left Thigh: Proton beam therapy, 60Gy/30Fr.
Afternoon Session: Treatment Planning

e Metastatic Colon Cancer: Palliative treatment, 18Gy/6Fr.

e Japanese Health Insurance for Proton Beam Therapy: Coverage for HCC, pancreatic cancer,
intrahepatic cholangiocarcinoma, prostate cancer, head and neck cancer.
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November 29, 2023
Morning Session: Treatment Planning (Dr. Takahashi)

e 74F Mesothelioma Patient: Lesser curvature gastric lymph node metastasis. Palliative RT,
30Gy/15Fr. Plan revised due to beam affecting contralateral arm.

Discussion with Dr. Koizumi: Colon Cancer Treatment
e Case: Palliative treatment for colon cancer, Sacral metastasis.
o Plan: 18Gy/6Fr

o Consideration: Debate over using 3 beams vs. 4 beams, balancing bowel
preservation and hotspot coverage.

o Decision: Opted for 3 beams, focusing on GTV and margin.
Lecture and Case Discussion with Dr. Nishioka
e Topics:
o Whole brain vs. whole ventricle vs. whole spinal cord irradiation.

o Proton beam therapy: Benefits in sparing organs, equal dose distribution, especially
important in pediatric growth and adult bone marrow preservation.

o IMRT in proton beam therapy: Importance for a gradual transition between fields to
avoid spinal cord damage.

o Tomotherapy: Equal dose distribution to the spinal cord.

o Challenges: Pediatric glioma patients needing sedation for RT and MRI; pediatric
patients with Down syndrome and germinoma, difficulty in persuading for RT.

End of Clinical Elective
e Exported all treatment plans to a flash drive with encryption.

e Farewell: Concluding the elective at Hokkaido University Department of Therapeutic
Radiology.
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