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Quality of life in Head and Neck Cancer Patients

Receivied Radiotherapy
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Radiotherapy Outpatient Department Nursing Service Division

Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine, Chiang Mai University
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Abstract

The purpose of this study was to compare the quality of life (QoL) in head and neck cancer patients
who received radiotherapy in different time points i.e. 1 week before radiotherapy, last week of radiotherapy
and 6 weeks after receiving radiotherapy. The subjects consisted of 46 head and neck cancer patients
who received the first-course radiotherapy at Division of Therapeutic Radiology and Oncology, Faculty of
Medicine , Chiang Mai University during July 2014 to December 2014. Data were collected by interview.
All subjects were assigned to answer questionnaires which consisted of demographic data and The Functional
Assessment of Cancer Therapy- Head and Neck Cancer (FACT-H&N). Descriptive statistics, One-way repeated

measure ANOVA and Scheffe' were used to analyze the study data.

The mean scores of overall QoL at the last week of radiotherapy and 6 weeks after receiving radiotherapy
were significantly lower than pre-treatment ( P< .001); however, the mean scores for overall QoL at the
last week of radiotherapy and 6 weeks after receiving radiotherapy were not significantly different. The
mean scores for physical well-being and head and neck specific concerns at the last week of radiotherapy
and 6 weeks after receiving radiotherapy were significantly lower than pre-treatment ( P< .001); however,
the mean scores for physical well-being and head and neck specific concerns at the last week of radiotherapy
and 6 weeks after receiving radiotherapy were not significantly different. The mean scores for social/family
well-being, emotional well-being and functional well-being did not different significantly. Therefore, the
role of nurse should develop self-care and oral-care program in head and neck cancer patients receiving

radiotherapy to relieve the side effect of radiotherapy and improve their quality of life.

Keywords: Quality of life, Head and neck cancer, Radiotherapy
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NEATNITH 16 34.8
Aanel 3 6.5
inFauainAnen 1 2.2
TadlAvinanu 9 19.6
nsdaaslsa
Nzifgasian 6 13.0
NzIfAaURAIULIL 6 13.0
NLFINARAURLNLAT AR LA UAN 6 13.0
EVAERS GREHTY 7 15.2
LN SIRIENCHT 19 41.3
uzereaninans 1 2.2
uzifssanlnseasd 1 2.2
szazaadlsn
ﬁ‘til‘éﬁ?]l 1 10 21.7
?:ﬂ:ﬁ' 2 13 28.3
sxeed 3 8 17.4
szeed 4 13 28.6
Tadsey 2 43
masnEnilasunauning (Raanulsanziffsuruazaa)
Tl@sunssnsunnay 22 47.8
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Ne59A
o a a o o
@2I59R+AHI1Te
ATUIUATIVRINTRLTIA
28-30 AT
UPSunnuaaesadnlasy
5,940 - 6,000 cGy
6,600 cGy

6,996 — 7,000 cGy

13 28.3
10 21.7
1 2.2
13 28.3
33 7.7
6 13.0
6 13.0
12 26.1
28 60.9

A15797 2 : LUTHUTBUATIIUANFNARREAZMULAMA NG IR AnusrasalasuTadsnw 3 seue fe nouldsussdinu

Tuduamianvingvenistasusadsnm wasddlasusdinw 6 dUand

ANINT IR df MS F

AU WTAR TR 9686.19 2 4843.09 13.85"*
AU INTRATIAY

FUINNE 952.56 2 476.28 19.26™**

AudIANLATATELATY 23.93 2 11.96 0.57ns

Auansunl Anla 2 2.24 0.11ns

ANzl Rnans N 207.06 2 103.51 3.50ns

suanzlsanziAsHTLazAD 2400.54 2 1200.27 25.69**

Note. *** P< .001

1 { a 1 =4
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Y 20 o ma
uazaa lasusIdsnm 3 szgz
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Yo v Ao % Y v Ao o L3
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HANSANYINUIIALUUUANAINTINLALTIN ANl
SzEza1 3 szug wandneiy dewsnidusediu wuh
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AzUUNAMAINTInAudsALazATOUATY Fue1TUAl
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(»13247% 2)
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Finlaesan fusne wagduanzglieussdsue
wazae WUl Tuduanianvingvesnstasusadsnvinay
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sgIsnageuLwl (Scheffe!)

NAIbASUSIA 6

AUNNTAIRIAEFIN X naulasusad dUanvignning o e

‘ § fle
neulfsuiad 24.17 - 20.39*** 12,20
Fpnvigarine 18.04 - - 8.19ns
naslAFuTed 6 dulansf 19.41 - - -

Note*™* P< .001, ns = laifidAtymeans
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‘ § fle
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: : Ao
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Note. *** P< 001, ns = lalfiiadAynans
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Dose output (Gy/min) = I(A) * NK(Gy/C) * ko*
(60s/min)
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Clinical-target-volume to planning-target-volume margin evaluation

in head-and-neck cancer VMAT using cone beam computed tomography

UNANNAL  AABTUNDY

ANINFNHIASNATINE
MATEImen Trawgiaqiiaansal

Abstract

Background and Objective: The interfraction setup variation may affect the precision of radiotherapy.
The aim of this study was to analyse the interfraction variation of head-and-neck cancer patients who were
treated with VMAT technique by using cone beam CT (CBCT). The data was used to define adequate
treatment CTV-to-PTV margin.

Material and method: During June 2013 to June 2015, the CBCT data was collected from 109 head-
and-neck cancer patients treated with VMAT from Varian Clinac 23EX. The CBCT images were registered to

the planning CT images and setup error on X, Y and Z direction were recorded

Result: A total of 509 CBCT from 110 patients were collected. Systematic error in vertical, longitudinal
and lateral directions were 0.89 mm, 0.98 mm and 1.01 mm, respectively, and the random error in vertical,
longitudinal and lateral directions were 1.49 mm, 1.59 mm and 1.50 mm, respectively. Calculated CTV-to-
PTV margins by using the Van Herk formula in vertical, longitudinal and lateral direction were 3.27 mm,

3.56 mm and 3.56 mm, respectively.

Conclusion: The CTV-to-GTV margins were less than 5 mm, thus the margin ensured adequate cover-
age for all patients and can apply these margins for improving efficiency and reduction of side effects of

radiotherapy.
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Abstract

Purpose: To compare the acute toxicities of concurrent chemoradiation (CCRT) with infusion 5-fluorouracil

(5-FU) versus capecitabine in patients with locally advanced rectal cancer.

Materials and Methods: Between January 2015 and October 2015, 48 locally advanced rectal cancer
patients from 7 radiotherapy centers in Thailand were randomized into 2 groups. The first group received
infusion 5-FU chemotherapy (1,000 mg/m® days 1-5 and 29-33) during the course of radiation treatment
while the other group received oral capecitabine (825 mg/m?, twice daily, 5 days/week). The dose of whole
pelvic radiation was 45-50.4 Gy. The acute toxicities during the course of treatment were recorded and

compared.

Result: Forty-eight locally advanced rectal cancer patients were enrolled in the study, 21 patients were in
5-FU arm and 27 were in capecitabine arm. 47.9% were male and 52.1% were female with a median age
of 59 years. Twenty- four patients were treated with preoperative CCRT and 24 patients with postoperative
CCRT. No grade 3 or 4 dermatitis and genitourinary toxicities were observed. There were 83.3% of all patients
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developed diarrhea; 90.4% were in 5-FU arm and 77.8% were in capecitabine arm (p= 0.215). Two patients

in 5-FU arm had grade 3 diarrhea but none in capecitabine arm. Grade 1 or 2 hand-foot syndrome developed

in capecitabine arm more than 5-FU arm, 22.2% versus 9.6% (p= 0.359). The incidence of grade 1 or 2

anemia was 23.8% and 11.1% in 5-FU and capecitabine arm, respectively (p=0.463). No grade 3 or more

anemia and thrombocytopenia were observed. Three patients in 5-FU arm had Grade 3 or 4 leucopenia

(14.3%), all of these developed febrile neutropenia, whereas none was observed in capecitabine arm. No

treatment related death occurred in this study.

Conclusion: This preliminary report showed that the acute toxicities of CCRT with capecitabine in locally

advanced rectal cancer are comparable to the standard infusion 5-FU.

Keywords: capecitabine, concurrent chemoradiation, rectal cancer, toxicity, 5-FU

Introduction

Concurrent chemoradiation has been utilized as
a cornerstone of locally advanced rectal cancer
treatment. It provides better local control, reduce
tumor size which permits the feasibility of resection
and ultimately improve overall outcome of
treatment. In the past, the role of whole pelvic
radiation combined with fluorouracil chemotherapy
in rectal cancer was limited as an adjuvant
postoperative situation in patient who had high risk
feature for locoregional recurrent (stage T3, T4 or
positive pelvic lymph node). German study group
reported the significant better outcomes of
preoperative CCRT compered with postoperative
CCRT in terms of local control rate and toxicities
Since 2004, the role of CCRT in locally advanced

rectal cancer has been shifted to preoperative setting.

Fluorouracil is one of the antimetabolite
chemotherapeutic agents which inhibits thymidylate
synthase enzyme resulting in  DNA damage.
Intravenous fluorouracil base chemotherapy has been
a standard agent for concurrent with radiation in

rectal cancer. At present, 5-FU has a number of
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different administrative forms which are converted
into active metabolite in human body. Capecitabine
is one of the oral forms of 5-FU which has been used
in concurrently with radiotherapy for locally
advanced rectal cancer. National Surgical Adjuvant
Breast and Bowel Project (NSABP) R-04 study has
been recently reported preoperative radiotherapy
combined with capecitabine versus 5-FU in locally
advanced rectal cancer and it showed the similar
efficacy in terms of pathologic complete response
rate (pCR), down-staging and sphincter preservation
rate.” Moreover, it demonstrated about 26.6% and
25.6% of the patients had grade 3 to 5 acute toxicities
in capecitabine and 5 -FU arms, respectively. Hofheinz
and colleagues® conducted a randomized non-
inferiority trial comparing CCRT with oral capecitabine
to infusion 5-FU either preoperative or adjuvant
postoperative CCRT in stage Il locally advanced
rectal cancer. The results demonstrated that
capecitabine was non-inferior to infusion 5-FU,

achieved similar overall survival and well-tolerated.

This was a preliminary result of multicenter

randomized study evaluated and compared the acute



toxicities during course of CCRT either preoperative
or adjuvant postoperative treatment in locally
advanced rectal cancer using oral capecitabine versus
infusion 5-FU.

Material and methods

This was a multicenter randomized study. It was
approved by institutional ethic committee. All
patients gave written informed consent before
enrolling into the study. Between January 2015 and
October 2015, 48 patients from 7 radiotherapy
cancers treated with concurrent chemoradiation were
enrolled into the study. Twenty-one patients were
randomized into intravenous 5-FU arm and 27

patients into oral capecitabine arm.

Eligibility criteria

Locally advanced, non-distant metastatic rectal
cancer patients with pathologically proven
adenocarcinoma of rectum were included. Either
preoperative or postoperative CCRT was allowed. For
preoperative CCRT, clinical tumor stage of T3-4, N
positive, MO was recruited, these were investigated
by abdominal CT scan, transrectal ultrasound or
abdominal MRI. Postoperative CCRT, included
patients who underwent low anterior resection (LAR)
or abdominoperineal resection (APR), and pathologic
T3- 4 or N1-2 stage were elibible. The age of patient
was over 18 years with good performance status
(ECOG 0-2) and adequate hematologic, renal and
liver functions. No serious uncontrolled underlying
disease such as cardiovascular, neurologic disease

including human immunodeficiency disease.

Chemotherapy

Patients in capecitabine arm received oral
capecitabine (INTACAPE, INTAS Pharmaceuticals Ltd.)
dose of 825 mg/m” twice a day on the days of
radiotherapy, 5 days per week during course of

radiation and 5 doses of adjuvant single capecitabine

2500 mg/m2 days 1-14, repeated every 3 weeks after
underwent radical resection. For postoperative
situation, patients received 2 cycles of capecitabine
dose 2,500 mg/m2 before radiation and additional 3
cycles after CCRT. For intravenous infusion 5-FU arm,
the dose of 1,000 mg/m?” was given on days 1-5 and
29-33 during radiotherapy and received 4 cycles of
bolus 5-FU 500 mg/m? (days1-5) every & weeks after
surgery. For postoperative setting, patient received
bolus 5-FU for 2 cycles before and after course of
CCRT. Patient was admitted during the period of
infusion 5-FU.

Whole pelvic radiotherapy (WPRT)

All techniques of standard WPRT for rectal cancer
were allowed. For conventional technique, could be
deliver by using two-field (anteroposterior field, AP-
PA), three-field (posterior and 2-lateral fields) or
four-field technique (AP-PA/2-lateral fields). The
superior border was at the junction of L4-L5 spine,
inferior border was below obturator foramen or
cover 2-3 cm margin below lower end of primary
tumor and the lateral border was 1.5 cm lateral to
pelvic rim. The lateral pelvic field, anterior border
was at posterior border of pubic symphysis for T3
stage or at anterior border of symphysis for T4 stage,
the posterior border covered entire the sacral bone.
For advanced three-dimensional conformal technique,
the target volume included gross primary tumor and
involved pelvic lymph node, entire mesorectum,
internal iliac lymph node and presacral lymph node
group (include external iliac lymph node group when
patient had T4 stage, include inguinal lymph node
when the primary tumor involved anal canal). The
pelvic radiotherapy total dose of 45-50.4 Gy was
delivered in conventional fractionation, five fractions
per week over 5-6 weeks. Consider a boost dose of
radiation if the resection margin was involved by

cancer cells.
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Toxicity

Physical examination and laboratory tests were
assessed every 1 week during course of CCRT by
radiation oncologists. The acute treatment related
toxicities were scored and recorded based on
Radiation Therapy Oncology Group (RTOG) criteria
and the National Cancer Institute Common Toxicity
Criteria (CTCAE) version 4.0.

Statistical analysis

The primary endpoint of this study was to
compare the acute toxicities between 2 groups. The
secondary endpoint was cost-effectiveness between
the two regimens, which will be reported in the near
future. The proportion of patients in each arm
reporting each type of adverse toxicity experience
was calculated. Differences in the severity of toxicities
between groups were described as percentage and
were compared using the Chi-square test or Fisher'
exact test. A two-tailed p-value of less than 0.05 was
defined as having statistical significance. Statistical
analyses were performed using SPSS statistical

software version 20.

Table 1 Baseline patient characteristics

Results

Between January 2015 and October 2015, forty-
eight locally advanced rectal cancer patients from 7
radiotherapy centers in Thailand were enrolled.
Twenty-one and 27 patients were randomly assigned
to infusion 5-FU group and capecitabine groups,
respectively. The median age of the patients was 59
years (26-86 years). The baseline patient characteristics
were well balanced between 2 groups (Table 1).
Numbers of patient treated with preoperative CCRT
(N=24) and postoperative CCRT (N=24) were equal.
All patients completed course of CCRT.

Regarding overall acute non-hematologic
toxicities, diarrhea (83.3%) was the most frequent
side effect, followed by skin reaction (45.8%),
genitourinary (22.9%) and hand foot syndrome (1.7%).

There was no statistically difference in the
incidence of all grade non-hematologic adverse
events between the two groups (Table 2). Grade 1-2
diarrhea occurred more in 5-FU arm (80.9% versus
77.8%). Two patients in 5-FU arm (9.5%) had grade

3 diarrhea but none in capecitabine arm. Similarly,

5- fluoriuracil arm (N=21) Capecitebine arm (N=27) p-value
Age (years) 0.387
- Median 57 59
- Range 26-71 44-86
Gender: 0.971
- Male 10 13
- Female (N 14
Treatment: 0.383
- Preoperative 9 15
- Postoperative 12 12

Tumor stage

Preoperative
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5- fluoriuracil arm (N=21) Capecitebine arm (N=27) p-value
-T3 8 14 0.656
-T4 1 1
Postoperative
-T1-2 0 1
-T3 (N 9
-T4 1 2
Nodal stage 0.844
Preoperative
- N negative 3 5
- N positive 6 10
Postoperative
- NO 7 4
- N1 2 3
- N2-3 3 4
-NA - 1

patients in 5-FU arm had more incidence of mild
grade dermatitis than in capecitabine arm (47.6%
versus 44.4%). On the other hand, Grade 1 or 2 hand-
foot syndrome developed more in capecitabine arm
than 5-FU arm, 22.2% versus 9.6% (p= 0.359). Grade
1 or 2 of genitourinary adverse effect was also
occurred in capecitabine arm more than in 5-FU arm,
25.9% versus 19.1%, p = 0.345 (Figure 1). No grade
3 or 4 dermatitis and genitourinary toxicities were

observed in this study.

The acute hematologic toxicities during CCRT
are shown in Table 3, 12 of 48 patients in this study
(25%) experienced the acute hematologic toxicities.
The incidence of grade 1- 2 anemia was 23.8% and
11.1% in 5-FU and capecitabine arm, respectively
(p=0.463). No grade 3 or more anemia were observed
in both group. Severe leucopenia occurred in 3
patients (14.3%) treated in 5-FU arm, two had grade
4 and the other had grade 3, whereas none occurred

in capecitabine arm. Moreover, all patients in 5-FU

arm who experienced severe leucopenia also
developed febrile neutropenia. No thrombocytopenia
occurred in our series. There was no treatment related
death.

Discussion

Concurrent chemoradiotherapy plays an
important role in rectal cancer treatment. Since the
German CAQ/ARO/AIO 94 trial' has reported the

better locoregional control in preoperative compare

100.0%

u5-FU
B0 gy au

capacitabing
75.0%
50.0% ATE% g an,
25.0%
25.0% 19.9% 223%
. -
0o% [ |
Dianihea Dermatitis Genitourinary Hand fool
syndrome

Figure 1 Grade 1-2 non-hematologic toxicities
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Table 2 Acute non-hematologic toxicities

5- Fluorouracil arm (N=21)

Capecitabine arm (N=27)

Toxicity p-value
Grade 1 Grade 2 Grade 3-4 Grade 1 Grade 2 Grade 3-4
Radiation dermatitis 7(33.3%) 3(14.3%) 0 10 (37%) 2(7.4%) 0 0.739
Diarrhea 9 (42.8%) 8 (38.1%) 2 (9.5%) 14 (51.9%) 7 (25.9%) 0 0.215
Genitourinary 3(14.3%) 1(4.8%) 0 7 (25.9%) 0 0 0.345
symptoms
Hand-foot syndrome 1(4.8%) 1(4.8%) 0 5(18.5%) 1(3.7%) 0 0.359
Table 3 Acute hematologic toxiciies
5- Fluorouracil arm (N=21) Capecitabine arm (N=27)
Toxicity p-value
Grade 1 Grade 2 Grade 3-4 Grade 1 Grade 2 Grade 3-4
Hemoglobin 1 4 0 1 2 0 0.463
Leucopenia 0 1 3 0 0 0 0.132

with postoperative CCRT, the preoperative CCRT has
become a preferable treatment. Fluorouracil
chemotherapy is a standard agent using concurrently
with radiotherapy in locally advanced rectal cancer
treatment. Many retrospective and prospective
studies used 5-FU either bolus or continuous infusion
(CI) concurrently with radiotherapy in locally
advanced rectal cancer.””. Treatment was well
tolerated with severe grade 3 or more toxicities
included diarrhea (5-20%), leucopenia or neutropenia
(1.6-13%). Our study reported the incidences of
severe grade 3 or 4 acute diarrhea 9.5% and
leucopenia 14.3% in 5-FU CCRT arm. The results were
difficult to compare due to many factors effected to
the treatment related toxicity such as the radiation
dose, dose of 5-FU or type of 5-FU administrated
(infusion or bolus injection). A large number of phase
Il clinical trials of capecitabine CCRT as preoperative
treatment for rectal cancer have been studied."”"

They found only 1-3% incidence of acute grade 3 or
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more hematologic toxicities and less than 10% of

grade 3 to 4 acute non-hematologic toxicities

In this study, we used the same dosage of oral
capecitabine is 825 mg/m?” twice daily on the days
of radiotherapy as in Ramani et al."”, which had an
excellence result. Their study reported low incidence
of grade 3 acute toxicities included 4% for diarrhea
and 1% for neutropenia, whereas the patients in
capecitabine arm of our study had no grade 3 toxicity
of diarrhea and neutropenia. As we know that the
acute toxicities of patients who received postoperative
radiotherapy would occur more frequently than
preoperative radiotherapy, almost half of the patients
in capecitabine arm in this series were treated with
postoperative CCRT, the results of the acute toxicities
either all grade or severe grade were comparable to

other capecitabine with preoperative setting.

In this study, capecitabine arm shows comparable

side effect to 5-FU arm. Severe diarrhea and



leucopenia occurred more often in 5-FU arm while
hand foot reaction occurred more often in capecitabine
arm. Nonetheless, all different results show no
statistical significance. In contrast, the previous
randomized non-inferiority study from German
showed significant differences in acute toxicities in
term of leucopenia which occurred more in 5-FU arm
while capecitabine arm caused higher rates of hand
foot reaction and fatigue®. A non statistically

significant outcome in our study might result from a

In summary, based on the better safety profiles,
this analysis shows that oral capecitabine can be a
good alternative choice to infusion 5-FU in concurrent

CCRT for patients with locally advanced rectal cancer.

Conclusion

This preliminary reported that the acute toxicities
of concurrent chemoradiotherapy with capecitabine
for locally advanced rectal cancer were comparable
to the infusion 5-FU.

relatively small number of population.
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Medulloblastoma

in Children

wey. Tusiiinn Wunanen

AFFT A NTITNEN
MABTIREIMEN AnszunneAans anansaluvnInendt

UNANED

15 medulloblastoma (hilsauzi3sluanesitnuannifudusunidungugieinuaz fogu Tnenssnwman
snfumssnuniausi msnndn nsanesd wavenaiivade msmesdiiunumdfgiieinsnsnssendin way
annsndusnidusvedse veuansanesidandudnuaey craniospinal axis (CSI) iesanwumsunsnszagly
14 subarachnoid space lause ognslsAinudessz Tawadnafgsannsane$ad SsdimsAnuiaunismssnuuay
madian1sanesad Wy Msanuiuasdleglrsauiusiaiivintn saudenisansssd multiple field wisn1sanesd

TUspourioannatamAesNoIainTu

auAnisni

Medulloblastoma tJuuziSsluaues embryonal
tumor Senusnniiaelugthewinuas Yogu Andu 15-20%
yoshnuiiosenluanedludihodniomn uasnuidu
30-40% W04 posterior fossa tumor Tuiiin wnnInse
az 75 vasithelasunsifindenaueny 10 U median
age finufie 5-6 T wumnnitluane Tneshsdune
Wesomandagi 2-6:1°

slin ua:awipnmsinalsa

nang133nemuidu small round blue cell 1y
Wiy embryonal tumor wlindue UL cell lines

f 803U 91SASALNALSLASNYLE:L:5UINELUS:INATNg
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U3L0U posterior medullary velum (roof of 4" ventricle)
way external granular layer 909 cerebellum laglus
AIUANYAIENIY histological subtype Iy classic,
desmoplastic, extensively nodular with advanced
neuronal differentiation, large cell uag anaplastic lo
fodudu high grade tumor (WHO grade V) stavin 4iln
finuannilgade classic dunswennsallsalungs des-
moplastic uaz extensive nodular azdin1snensailsa
ﬁﬁﬂ’jwﬁﬂﬁuiuﬁumﬁmjm large cell waz anaplastic il
msngnsailsafiuenituariileniaifin subarachnoid
seeding lfnnndn wenanidaiinisAnuiszdiu gene
war molecular pathway wuniiiananieadestu 17p,



10q, 169, 8924, MYC amplification, hedgehogs path-
way, WNT pathway, p53 way erbB2 (Judu® (s1¢
aviBuanuensnad 1) Tnefin1sdne Medulloblastoma
Advanced Genomics International Consortium dis-
cover subgroups in childhood brain cancer (M.A.G.1.C)
© fifinw genome sequence ¥os DNA, RNA uag micro
RNA TulsA medulloblastoma Tnauuadiu 4 subgroups
lAuA group WNT, group SHH, group 3 uag group 4
1m® group 3uaz 4 il prognosis kEN11 group WNT uay
group SHH Tuaauedi eroup WNT mauauassionIssnw
fiflgn daugroup SHH YagdufinisAnwiAsafuen
targeted therapy fianunsaldld egalsfiaunissnw

wnsgutagUuddldnmu clinical risk classification LA
1PN133NYIBINUAMULANAINVDY gene WAy pathway
wiehdl Saoglunisinyiiiuiin dausuly phase Il study
294 St. Judes’ children research hospital (SJMB12)”
fifansanstaluud clinical risk uag molecular subtype
(WNT, SHH, or non-WNT/non-SHH) laeiiinguszasd
teAnennsanUSunassdlunay low risk insaany WNT
biomarker positive, Anw1n154fixl targeted chemo-
therapy Vismodegibiuﬂa;mﬁﬂw SHH-positive tumors
sudadnwnanissnwannisifisenaivida Preme-
trexate kay Gemcitabine lunqu intermediate wa
high-risk iliinyu WNT#38 SHH

M99 1 uansdnuaieiUIsuazn sneINsallsanny pathway 89 medulloblastoma

Characteristic Whnt Hh c-MYC Amplification Other
Prognosis Excellent Good Dismal Fair
Age (years) Distributed across Primarily in infants < 3 Children 3-10 Distributed across
ages and adults > 16 ages
Male to female ratio 1:1.7 2:1 1:0.7 1:0.5
Frequency (all ages) 10 33 27 28
%
Metastatic disease % 0 7 75 31
Histologic subtype Desmoplastic Anaplastic/large cell
Genomic abnormality Monosomy 6 c-MYC amplification
Elevated gene -Wnt pathway -Hh pathway -n-MYC -Photoreceptor -Neuronal
Expression -c-MYC pathways -Neuronal differentiation
differentiation pathways
pathways -c-MYC
Immunomarker DKK1 SFRP1 NPR3 KCNA1

27N1S1la:aINISUdanv

HU28dNUE8INITWAZDINITUARIYBIAIUAY

maiumziwaﬂﬁwmﬁmqﬁu (increased intracranial
| = = % = <,

pressure) WU UanAswr aduld ondou uazmnidulu

Wndl cranial suture aliTnauysalonansiany

macrocephaly 16 Tnstanizlunisn usnaniidsonanuy

DINTLAZTDINTLAAIDU AN UNRUSANDUNALTER 11U

cerebellar sign abnormality, motor deficit, visual

defect, cranial nerve palsy kagwniin1snszangluaiu

ulsgamladunds 919n53anue1nsuIands 81n1s

POULTI Y1 kAT BINNTNNTEULUSTAMERLLER Raund
° | aa a o

AUAILNYIRTn1snsEaneld TagenisAnudnd
aa' < = o

NFURYULURITIALTT SIUDENEINNTANU medulloblas-

toma $uAU syndrome #1439 lein Gorlin (Nevoid
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basal cell carcinoma) syndrome, Li-Fraumeni
symdrome, Turcot syndrome, Gardner syndrome,

Cowden syndrome Judu

N1SASIDLDULAL

o °

NN &

q

ALenesd MRIunmwaenieded MU

&9 Tagswnysnanuiniduusiiu

medulloblastoma
cerebellum Tngtaniz cerebellar vermis Lagmus
roof of 4th ventricle (lngiamzlunguitivengtios ag
WU roof of 4" ventricle lause) Iagainsumis
fiwu enadiediadeusnlsannnguieseniuauodluidin
3uq 18un Ependymoma (dausnndindiinainuiiom
floor 994 4" ventricle waglunu foramen of Luschka),
Choroid plexus papiloma (CPP) (A2Uu1nWuUILIa
lateral ventricle), Pilocytic astrocytoma (ﬁﬂwﬂumjm
HU288181INNTIMAE B1ANY cystic lesion $3u698),
Atypical teratoid rhabdoid tumor (fnwulungugUae
e1gdoundn egrslsiniuenalaiaiuisanenleafu
Medulloblastoma 91f imaging), Brainstem glioma (3nn

AN MRI 9gWUI originate 119INU3LI brainstem)

0 MRI Tu sequence TIWI danuanwue
hypointense lesion dleiiuriy signal U3 normal grey
matter @ulu sequence T2WI 9gWu intensity TnalAss
iU grey matter d1%3U sequence T1 with Gd 11nA77
90% 2gWU enhancing lesion lagdquuindniiu
heterogeneous enhancement 11 sequence DWI/ADC
LU restricted diffusion (low ADC values) kag MR
spectroscopy ﬁwwum'ﬁLﬁ‘mﬁumaa choline anaYey

f 803U 91SASALNALSLASNYLE:L:5UINELUS:INATNg
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64

mwﬁ 1
A : MRI brain L&A medulloblastoma # posterior fossa T1 with Gd, B: T2WI, C : MRI spine T1 with Gd LL.&A3 seeding
#198991n radiopaedia.org(8)

NAA Waza1anU taurine peak 3118 WATAININITUNS
nsza1elUnu subarachnoid space 9¥NWU enhancing
lesion Tu sequence T1 with Gd uansiia leptomeningeal
seeding (subarachnoid metastasis) (1wl 1, A-Q)

Tunsaiildanunansyadae MR nsmsaadae CT
scan @130 neTIBUBNANwazYenauluATwr L tnglu
CT non contrast £inu hyperdense lesion Laza1any
calcified lesion (wulafe 20%), hemorrhage, cyst,
necrosis 338 @1l CT with contrast 111131 90%
YNV enhancing mass, relatively homogeneous W

CT scan agld@snsauans leptomeningeal seeding 16t

wlesanidlaniaiin leptomenigeal seeding
(subarachnoid metastasis) AUz 30-35% é’x‘iLLﬁi
2295UN1531dY F9AI5911 Gadolinium-enhanced MRI
84 spinal axis titen539v1 seeding $3uffu CSF cytology
ﬁ’gﬂnﬂiw LLasmim’J‘\m&ﬂ CSF cytology uag MRI spine
sy Wediuaulean1siteds mnvhifissedndla
gl Tenainnaaumegd 14-18% © waytaaa
fumnzadlunsnsia MRl spine AsviAeun1sHfe 1150
wdsnssndaniely 48-72 9lue iieanniserunading
WaIMIN postoperative change @ CSF cytology
917 lumbar puncture MSYNABUHIAANSOUAINTHGAR
TUudn 2 §Un9h Litevanides naauan 970 contamination
NN1HIEA oenslsinudunngnvEnidenisyhney
W16 1f10991n0138] increase intracranial pressure &4l
ﬂ’JWJJLﬁEJW\’E]ﬂﬁLﬁﬂ herniation ¢



N13n352918983 medulloblastoma luusnunile CNS
(usiesiwdes, nszqn) wuldtossnn (< 5%) Fadu
mﬁmi’amﬁmamﬁum‘du bone scan, bone marrow
biopsy Fauuziilivhianizae fifernisuans wsens
prIavesl fiRnisiasdoinfinisunsnseateveslsn

s:g:uovlsA (Staging) Jodusioniswensnilsa (Risk

classication)

WudnITneeIuLUITrez999l9A 91U Chang
staging® (A579712) Faudslae vun, nsananuvedlsa
waynsnIzae eglsinny msulssvezvadlsaillan
Fulugasd 1969 Fudugarounsld CT imaging uadl
wumemsSnwfiwanssiutiagiu danfutiegtudill
Ialdnsutaszervadsaiifovsuonuuanientsnuus
SRRNG)

Tutagiunissnw wasn1swennsailsa (prognosis)
283 medulloblastora Tdn1swusngugaedu standard
risk (average risk) Wag high risk Fauszana 2 Tu 3 voq
#Uaeardnaglungy standard risk uaz 8n 1 Tu 3 Ineg
Tu high risk TneBuifulladesiolull mniiteladonils ¥a
aglungy high risk)

A9 2 wans T, M staging (Chang staging)

- oy Tunguifthedifieny < 3 Tdedieglunay
high risk lngianizngudnmsn (Weendil U) a1nnns
Anwr CCG 9217 wudgftheenytesnit 4 U 5 year
event free survival (EFS) agﬁ 32% TuvauzUaeeny
4-14 T 5 year EFS 98l 50-70% vsiloraiinaniiae
nauiiilonany subarachnoid metastasis l#unnd,
nuratAsINMsinwlalid waglianunsasnvinig
mMssnwnsgula

- Subarachnoid metastasis: Qﬂaaﬁmmwu
leptomeningeal seeding 1131970 MRI spinal axis #3©
CSF cytology azgnimeglungu high risk

- Completeness of surgical resection: Q’ﬂw‘ﬁ'
Tilanansasindale viderdaud ualifouidonaunie
NN 1.5 MITNBURLIAT 31NN159599 MRl #8313
sdinnnelu 48-72 $lus (Weampostoperative change
Beo1aduauiu residual tumor 1¢) aeglungat high risk
oehalsAnalaeiluud Useana 80% veagfllie anunsa
rdnofouiesenlsvun viewdeteuietiosnin 1.5
ANTINIURALLAT

T staging Classification
N Tumor < 3 cm in diameter
T2 Tumor = 3 in diameter
T3a Tumor = 3 cm with extension into aqueduct of sylvius or foramen of Lushka
T3b Tumor = 3cm with unequivocal extension into brainstem
T4 Tumor = 3 cm with extension pass aqueduct of sylvius or down pass foramen magnum
M staging Classification
MO No evidence of gross subarachnoid or hematogenous metastasis
M1 Microscopic tumors cells found in CSF
M2 Gross nodular seeding intracranially beyond the primary site
(incerebellar/cerebral subarachnoid space or in third or lateral ventricle)
M3 Gross nodular seeding in spinal subarachnoid space
M4 Metastasis outside cerebrospinal axis
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M99 3 a3UN1IUUA High risk Uag Low risk

Factors Low risk High risk
Age >3 years old < 3years old
Residual tumor <1.5cm2 >1.5cm2

Metastasis

+/-Histology

Tutlaqiiu Tvanee nisAnw ilsiiides histology
1llun1suUs risk classification WazLWINIINITIAYI
S2ude (57971 3) iesannmsAnurnanfiiusiusa
ﬁﬁagmﬁummﬁu WUIINGY anaplastic histology Uag
large cell histology finsnennsallsaitugnii histology
uq Aldsunsnuiluguuuuifionty Foulumanes
a0y wazn 3AnwIf ongoing Tutlagtiu vfiedn
anaplastic Wag large cell histology L‘fJuﬂq'iJ high
riskd1UN1IN1TAUINITTNEINU gene tay molecular
oglumsinudaiinanludneiu

n1ssnun

ﬁﬁ]ﬁgﬁumi%’ﬂmﬁy’ﬂumjm standard risk Uag high
risk Wumsshwsaiimsinge nsaneded uasmsli
guafithin Tneisududienisinga maximal safe tumor
resection iellinaundetouis wiemdetouiian
%dﬂdmﬁlﬁ%’umiﬁhﬁm gross total resection (GTR) 2l
wernsaflsaiinnin egrslsimuiinisdnudaungaed
1925 U1 wiaunsanisin gross total resection W&
fimu usliidl adjuvant treatment sausie fifUaeies
1Au 970 61 AU TETAReEsOANds 3 Vldsunsidads
Fswuhnsme¥sdansadiusannsegsenld Faifumn
FENEINSHERTIATALieNsaNeYad Faagnanise
aziBunsiolunu risk vesfihe Tnunisanesdaisisy
melu 28 Junasnsedn 9INN15ANYIVe Rieken Waz
(12

Ang"™ wudUleniunisaneSdnansidaiy 28

Ju 2edownsnissendin (overall survival, OS), local

control k@ distant control kgNINGUNANBTIANENAS

o

nsHsntu 28 Tueeelidudfyy

| 803U 91SASALNALSLASNYLE:L:5UINELUS:INATNg
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No evidence of metastasis

Classic, Desmoplastic, Nodular

Craniospinal seeding

Analplastic, Large cell

v A& | '

uananilszezalunisaiedsdfdmanonanis
Snvuiu nsszeznanlunisane$ediuiunineed sa
ms¥nwiugnin egslsimugtasdnunidasiane
AUswegtes analasunatrufsareszuuladin A
lunszgnléusedann CSi ausfpadouszariiaIrdians
awadennty dafuTsmsiiuumdunsinyiiteysy
ﬁuﬂizﬂaqLLazusimemﬂuQﬂwﬂf:jmfasmszﬁmﬁq
WU nsinsaliideslunsdfifinesinneda wie ms
fsaunls G-CSF Tugthefidinidenuniin letiuan
JrgElAINTNNIReTE waranlenaiinnatnafes
199 LU febrile neutropenia Wiso1ANNNTABSIE
U3as CSl dwliin cytopenia léunn uagansudiin
posterior fossa boost 138 tumor bed boost fau i
Tiszoynansaededvammaifuvdofiudosiian
visppfimsaUSuSinasdnends wide 1.5 Gy/Fx u
nquitheogtios lnglanenguengtiesnit 3 Y

Standard Risk

M335nwIngu standard risk lugsnaud 1990 fe
AMSHIRR 2R adjuvant treatment fen15RN859E
Weseg1aien Taganeuiian craniospinal axis (CSI)
Usunau$edisay 35-36 Gy ietlosu leptomeningeal
seeding WaEAUAIBNTANLSIAUTIIA posterior fossa
fla 50-55.8 Gy laenuimssnusuiuuil 1 event free
survival (EFS) agiil 60-65% siouni3uiinisnwiieai
puaiUUnTmAUNIR1959E The International Society
of Paediatric Oncology/United Kingdom Children’s
Cancer Study Group PNET-3 Study " wui1 n1slvien
1AsU1dA (vincristine, carboplatin, cyclophosphamide)
NOUNIIANB5E (CSI 36 Gy wag posterior fossa boost



an 20 Gy) i 5 year EFS @ind1ngusunsanesedvanis
HAnLeNoeReI0819lTuE Ay NeEta (74.2% Uaz
59.8% Anuaneiu) fatiudesiinisAnwneaiunslre el

o 1 o v

Y1UnsuAUNISRN85aENENAINSHIR AN T

E]EJI’NVLiﬁGHlI AnNuNatIABITInILLNI9INNNTRNY

1919y Ygywnmeszuulaiinined, Auie

Fedlgimnn’
Unfivesgeasluy, n1sasyiivlnvesnsegniaung,
neurocognitive function Wag msleduanas Gﬁﬂﬁagm
wienil duiusueny uasSinadedidiaelasy T
anzegeBalymifientiu neurocognitive function 410
waHadnaTsdivanggmsEnuineemuLIvngan
Winaddiieannadrafeavand Tnonsinuvems
213N CCG-923/P0G8631" ladAnwnsiUssuiisu
UTuNau39d CSI 36 Gy (standard dose Tugasiiu) fu Csl
23.4 Gy TungugfUae low risk (T1-2, T3a, 818811031 3
U, complete resection) Imaﬁy’qamndwmaaq 5y
posterior fossa boost #9310 CSI Aud 54 Gy WA
warliléFueneiivndn eghdlsimunsinuiladaas
Aeurmun Liesninnuinisaessd Csl Usinm 23.4
Gy Wi neural axis failure 10e 5 year EFS 994 standard
arm (36 Gy) Liguiu experimental arm 23.4 Gy agﬂi‘ﬁ'
67% way 52% (p=0.080) uay 8 year EFS Tu standard
arm aaﬂiﬁ 67% Way experimental arm a&“i‘ﬁ' 52% Fawa
nsAnwiifeaenndosiunisdnuves SIOP I 7 &
DunsfinwndSeuiisunslivieldlieiaivatn gns
vincristine, methotrexatellag procarbazine (wil3ifin1g
1% concurrent chemotherapy) foun15a85sd Uag
W3 ULUN1SR18598 CSI 35Gy Way 25 Gy %awui*meju
flane3ad CS1 25 Gy i1 EFS ueinin agffl 55% Wieudu ns
20548 CSI 36 Gy i1 EFS 68% wavusilungu 25 Gy 7ils
Supueiltitanounisanesedsiudie Admuliugnin
n&x 36 Gy i NISNYIUINTFIUNAINITHIAR UG
thizadunsmeded CSI 36 Gy mudae posterior fossa
boost s 54Gy (saufadnadunissnumdnlungu
standard risk TutaqUu filalanunsal# concurrent

chemotherapy $21678)

Pnmsfnsdiedu SedAnvuisndudestuns 14
concurrent chemotherapy WieanuSunasdsdves CSI
Ine3in15@n®1 non randomized pilot study a3 CCG™
TnganU3unused CSI wde 23.4 Gy siane posterior
fossa boost §19 55.8 Gy SauAuAISIA concurrent
chemotherapy Mg81 Vincristine nnedUnmilugaenis
218598 Uazmarme adjuvant chemotherapy N8N
AN5R1859EATU (g»3 vincristine 1.5 mg/m2, CCNU
75me/m2 uag cisplatin 75 mg/m2) Fanuinnissn
331 1 3 year progression free survival (PFS) 86% wa
5 year PFS 79% lilanesnituanisatessd CSI 36 Gy
nmsneneugmini Fedutligtunsinusuuoud
Fananeilumssnvmasgiuludiiengu standard risk
\iannadrafssiionnintuainnisaneded sl Tng
\an1zi3e3 neurocognitive function Inefin1sfnu POG

4 wuinlugUaenguengideniu (Mslungusinnad

study
uazlosndn 8.85 U) n1321859d reduced dose CSI (23.4
Gy) il neuropsychologic test scores @iniNgsl standard
dose cranial irradiation (36 Gy) waluud performance
Intelligence Quotient (IQ), full scale IQ, attention,
reading, Wag arithmetic ag1alsinuaInnsane CCG

@9 uugiannsanesed CSI wanias

Ing Ris Lazay
23.4 Gy uaafau Full Scale Intelligence Quotient
(FSIQ), Verbal 1Q (VIQ), way Nonverbal 1Q (NVIQ) €49
waneingnnguinUnfegefideddsy laednsinig
L‘LJﬁISJULLUaﬂ@E;J:ﬁ -4.3 FSIQ points, -4.2 VIQ points way
-4.0 NVIQ points ot kagnuInangeaziin1sanasved
VIQ snandmmne waziihefiongtosnin 7Yzl
wad1afies Intelligence Quotient 1NNIEUIEToNY
NN sitedAy
uammaﬁé’nﬁmﬁmm@mm adjuvant
chemotherapy Iuﬂajm standard risk Inan1s@ne CCG
A9961? stsamangunanadlisunsaesed Csl 23.4 Gy
foRaY posterior fossa boost f9 55.8 Gy $aufU
concurrent chemotherapy vincristine #14 CCG pilot
study Fremuluvasi adjuvant chemotherapy %84n1%
a1959@ control arm 1A%U CCNU, cisplatin wag

vincristine (»14 pilot study CCG) 1ieufiu experimental
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arm lasucyclophosphamide, cisplatin Wag vincristine
Fana 5 year EFS viaapsnay luunnsetuegedidodiy
685"171"82% uaz 80% i 5 year OS AliwuAnuuan
ssagefiitudiy ogfl 87% uay 85% muddy Fedu
adjuvant chemotherapy ﬂa'«qﬂ’umﬂsﬁlﬁﬁv’agm
vincristine, CCNU uag cisplatin VED vincristine,

cyclophosphamide Wa¢ cisplatin

uonanMIanUsuusidnITate CSl uda dadinis
AnwnAeatiunisate$sduiin hyperfractionation iean
nat1uAes lnens@ne HIT-SIOP PNET-4% TalU3eu
I7iBUsEINg conventional fractionation #ie a1y CSI
23.4 Gy mase posterior fossa boost §19 54 Gy lagane
1.8 Gy/Fx dUnviag 51U svesaaedednaun 42 Su
\Wiguiu hyperfractionation TngU3unussdsiuves CSI
A9 36 Gy uay posterior fossa boost £4 60 Gy uay
boost tumor bed £i1 68 Gy lngay 1 Gy/Fx bid #1ariu
8 dalue syenamsaneSeEnome 48 u uasides
ngu l@suU concurrent vincristine wag adjuvant
chemotherapy cisplatin, lomustine e vincristine N
WUI1 median follow up 4.8 U 5 year event free
survival rate 71 2 38 hiflanuusnsnseehadited iy
atﬂi‘ﬁ' 74% Tu conventional technique Wagz 78% Tu
hyperfractionation technique 115U 5 year OS W
Flifauuandsegslitoddauduiuogi 87% uas
85% muddu udsratnafsssonsléBuanas Al
mmu,mmfhaaEJ'Nﬁﬁf&Jﬁwﬁigﬁaﬁ”’umi%’ﬂmmmgmslu
Jagiudedanafunsarssd conventional fraction

v a ¥ v a

UBNAIINNAVIABNAIN CSI a7 N1TRIY9E boost
U130 posterior fossa MdUTINASYAgeEa 54-55.8 Gy
= = v = Y v a v
GZNE]’H]NNWU’]\TLﬂENLLﬂE]’JEJ’]%iﬂaLﬂﬂﬁlﬂLLﬂ cochlea,
temporal lobe, infratemporal fossa, pituitary,
hypothalamus Waz parotid glands @svinlimiia late
toxicity L WN neurocognitive function, SyRUgosluU
amamaum%mmmm f\NlIﬂ’liﬂﬂU’]LWE]ﬁﬂUiﬁJ'lmﬁﬁﬂ
U3 posterior fossa 1ng Wolden wazanz® Tul
2003 Anwlugie 32 ¢ (standard risk 27 918 uag
high risk 5 518) lneniendsnisiidn geaglasunis

' 1803 OWSHWSHU’IHUS\JHSHU’]Ha :1803NgivUs:INAlNg
6 Un 22 auuil 1 unsAL - ouigu 2559

0398 CSI 23.4-39.6 Gy AU concurrent weekly
vincristine Tngli#ias boost i posterior fossa Wt boost
NZALALS tumor bed §1 54-59.4 Gy WUl 5 year
disease free survival (DFS) Way 5 year OS afﬁi 84 uay
85% MNAIRUEIU 5 year Uaz 10 year freedom from
posterior fossa failure azﬁi 100% wag 86% LAY
LLazﬁ’mﬂiﬂaﬂﬂ%m’mﬁ\‘iaﬁ cochlea, temporal lobe,
parotid glands, pituitary waz hypothalamus lsiognsdl
Tedrdgyuonaniideiinas@ner Multi institution
Y 2007 Tunquithe standard risk
Tnea59d CSI 23.4 Gy maeg posterior fossa boost

prospective trial*”

014 36 Gy Wazsionae tumor bed boost 14 55.8 Gy 24
fiu adjuvant chemotherapy cisplatin, vincristine Wag
cyclophosphamide Wu11dl 5 year EFS 83% Wail
posterior fossa failure Lile) 5% SaMAaMTOAAUTLN
FaduS1ad cochlea, temporal lobe Wag hypothalamus
Igoghaiitfoddnfioudutoyansnuieunting fedu
Tuthgtuusidlifinanisfine phase Il study Tuides
USuau5sduiia posterior fossa uavianesa@atunle
insanesedzuuuy CSI 23.4 Gy #iesiy posterior
fossa boost 019 36Gy Wagmanly tumor bed boost &9
54-55.8 Gy unldludUaengu standard risk medullo-

blastoma

ndeyatieiu Jagduinisfinyn randomized
trial phase Il ACNS0331% idlaaglutaiusiusadoya
WiefnwimsanuTinased csi Tuftheeny 3-7 3 iesan
fhsengosifunguiiinnatrafesinnisane Csild
WNuasAnEINsanU3asedi posterior fossa tne
randomization wsn wuadu nguamuALAe CSI standard
treatment 23.4 Gy concurrent 738 Vincristine iU ngx
naResAe CSI 18 Gy uaz randomization fides fe g
USunau§sdusian posterior fossa 1gnlusias boost g
54 Gy viselal Iy nquAIUANAD NEnaY CSI 23.4 Gy
%30 18 Gy foAa8 posterior fossa boost 14 54 Gy @
lunguvaaes luifes boost posterior fossa Ui boost
Les tumor bed §4 54 Gy (1unizﬁ17i randomization 30
ag‘lumjwmaaﬂﬁ CSl 18 Gy 19 boost posterior fossa



WHUAITA 1 WaERan1Snaaeeseasil 3 989 ACNS 0331

Tumor bed 54 Gy

PF 54 Gy
CS123.4 Gy <

Tumor bed 54 Gy

Age 8-21

4 23.4 Gy) dwlugUaeeny 8-21 U aglaulinng

randomization U3unau$d CSl Tnennsneazlasu 23.4Gy
WuUstandard treatment @9y randomize Usunaused
posterior fossa boost 521114 54 Gy iU boost a1z
tumor bed 54 Gy Fawrunmd 1

High risk Ae1guInngn 3 U

n133nw1U8 high risk ﬂfcjmﬁ'ﬁ craniospinal
seeding #3901l residual tumor AMYUAINITNIFALINAI
1.5 cm2 fims¥hwniisnseenluainngu standard risk fie
USuneused Csl Famadu 36 Gy sauiu concurrent
chemotherapy (91U standard risk ¥nl# concurrent
chemotherapy 521978 @3nsnanUsuNuSEADLNES
23.4 Gy) \lesaniillenianisnduuiveslsaudian
subarachnoid space leu1nnd1 dauusunadedd
posterior fossa Sanatdiu 54-55.8 Gy 1130919 boost Ll
tumor bed 919 54-55.8 Gy way posterior fossa e
36 Gy wuieaiulundgu standard risk uenanil vy
Msa$ed CSl uan delinslisaiivitnsuee log
Msfinw CCG942°Y wudnsubgroup analysis lugiae
medulloblastorna T3-T4 3e M1-3 filssuaaiivhdn
vincristine, CCNU Wag prednisone AMendInTaesd
(concurrent chemoradiation CSI 35-40 Gy Wag
posterior fossa boost 14 50-55 Gy TaufuAiivITn

vincristine) & 5 year EFS ﬁﬂdmﬁjmmﬂﬁ%’ummﬁﬂﬂﬂm
MEAT concurrent chemoradiation CSI agnsdlitiadAty
aadA agil 46% uag 0% amAU (p value = 0.006)
mudu uenaniinisdne SIOP 12 fslvinadidenndes
Au Tpgnunenain1siidn n1sanessdsiuunisiien
wdUnUn (concurrent vincristine 531U adjuvant CCNU
uay vincristine) & DFS snnninnguilaneisdifioseis
WwenegadidudAymneaia (p value 0.005) pehalsiniu
usilu late relapse wuimshinaglalieaiivatnlad
AMNLANASDE1SHTEEIATY WA subgroup high risk ¥4
msenund T subgroup residual tumor, subgroup
brain stem involvement wag subgroup T3-T4 (Chang
staging) nauiildonesiiatn Sanmmy late relapse tioe
nineg1eiitedAyn1eada (p value = 0.007, 0.001,
0.002 Audsi) Sauanaesnisanenil msanesedsa
funslieneivnda W concurrent wag adjuvant 34
Junsshwwnsgiulungu high risk

yanandl SinsAnwieiugisunisine Taens
Ainw1 German Trial HIT 917 W3suiigunislvieiadl
Udnneu visenas n1sanesed Inglunguusn Trigad
Urianeunsaesed digenalivndngns ifosfamide,
etoposide, intravenous high-dose methotrexate,
cisplatin, wa cytarabine a'aumjuﬁ" 2 lognativrinunds
9598 megualivrdn concurrent vincristine 495U
n152185%@ wazenalundn adjuvant cisplatine,
vincristine wag CCNU lagnudn nquusn viliiin
myelotoxicity lutaslasunisanesedunnnin vinliaesd
mMvgainNsRNeSIENaNAIgINT1 uagsEEEIAINITANY
Fadurundingu adjuvant chemotherapy Fedana

19 flguns

negative impact ¢ Lagn15fnen POG 903
Tiewadiuntn cisplatine Waz etoposide WaINIHIAR
AuAae CSI wagcyclophosphamide wag vincristine
Wigufiunguinasgiufe a1e3ed CSI ndsnsidia gy
A1y cisplatin, etoposide, cyclophosphamide waz
vincristine Tnevisaesnaulif CSI 35.2 Gy w3y Mo-1
waz 40 Gy d3u M2-3 wag posterior fossa boost 4
53.2 Gy d15U MO-1 waz 54.4 Gy 115U M2-3 ogsls

Anunu snsInssenTinn 29 vosnguilaenaiivida

Journal of Thai Association of Radiation Oncology
Vol. 22 No. 1 January - june 2016| 69



reunaznguianesdney lifinuunnsiiegedide
dAn1eedii 83% waz 90% mINEIRU wonni ms
% lsignsenaivrinues SIOP/
UKCSSG PNET-3 sl Tungaigfthae high risk M2-3 wudn

nguilasugnaiiinda (vincristine, etoposide,

finw Taylor LagAnly

carboplatin, cyclophosphamide) 4 cycle ne#aIN1g
N8R 28 Ju wagsSuneaun1Innesed (CSI 35 Gy saunu
posterior fossa boost 20 Gy) 5 year OS azﬁ 43.9%
ua 5 year EFS gl 34.7% Sslallédluninnisfinundun
founthil sefunsldeeiividnnmendenisaissdss
Junsshwmesguluiegdu

atalsfinnu esannnisinuwadae concurrent
chemoradiation musesadvdn 1 Y nendinig
rdnlugiaenga high risk Selallimanissnuiduiiin
wela FsdinmsnwiAertugasenaiivndn Tnenisdnu
989 SIMB 96" Anwiiivifudose-intense
chemotherapy 185U topotecan #aINITNIFA FionI
AIRYTIE (CSI 36 Gy dm3u M1 uag 39.6 Gy d1msu
M2, tumor bed boost 55.8 Gy) Waza1umeaiivitn
cisplatin, cyclophosphamide e vincristine 4 cycle,
cycle ay 4 dUaii (59 16 dUan) Taw 5 year OS Tu
nau high risk ogffl 70% aenslsfimulunsnuni fae
a3leisu peripheral blood stem cell %38 bone marrow
stem cell 33usglunng cycle vaspuaivtn

Jagthuiinisfinwiwes ACNS0332%? 3esnsiiisien
\Afiv1Un concurrent carboplatin isnfisan vincristine
Tugassunisaneded CSI saudianisifiy isotretionin 470
gnAdUIUn vincristine, cyclophosphamide uwag
cisplatin T4 adjuvant treatment fsfinansly
wun il 2 ogslsfnuenidediegseninanisingm
AossonansAnmely

nsSnuluglosenglioanda 3 U na:nisn

Medulloblastora wulsi 20-40% w84 brain tumor
Tufftheengtiosndn 1 T (msn) waeiluuamsnsinwil
LLmm;hqaaﬂ"LUeTiaLLﬁd']Lﬁuﬂéwaqmjuﬁ%ﬁé’wmww
W3R 1u desmoplastic/nodular 1130 ¥iin extensive

i 803U 91SASALNALSLASNYLE:L:5UINELUS:INATNg
on 22 avun 1 unsiAU - Juigu 2559

70

nodularity winswennsallsalunguiinetgiessinuend
inflongunnnindesanuaeqtiade dnssdalild
complete resection vilagannin, Tonaiazny
leptomeningeal seeding 3111114313 50% laglaniznay
wnmsn saudafUlsiianadiafssainnissnule

89 iqlugrefunissnen vilvldaiunsasunns

17NN77
fnwaupsunmelussznaiivinzadld saudwatng
LABINdIN155n¥IATYU Laglanizneurocognitive
functionsiufis growth failure wagnasiia
leukoencephalopathy 3sfinms@nuifeafunisidouns
218598 Tnensfiny Baby POG Y Tugjae malignant
brain tumor flengliesnin 3 T (132/198 Ausgifosnin
2 U) oy 31% vesheidu medulloblastora $nwn
gl naiivadn 2 cycle w99 cyclophosphamide Wag
vincristine AU 1 cycle 984 cisplatine Wag etoposide
Faaglenafivhdnaunind disease progression wieau
Tinasu 2 T wdndulmenenaiiiisauazarssed
Taglunguiiindn gross total removal (GTR) wag MO
218598 CSI 24 Gy way posterior fossa boost £14 50 Gy
(anUTinusadmdeiiios 90% lugithefiengliosndn 2 7)
wanugihenguild 5 year 05 69% lndidsstugihe
standard risk 13U LLazéf’m%Uﬂa;mﬁmﬁm subtotal
tumor removal (STR), M1 %393l disease progression
Turslasveuaiivade aglasunisanssed CSl 35.2 Gy
waw boost 71 tumor bed &4 54 Gy Tagwuin response
rate s naiiiitaifissognufoageds 42% (s
complete response Waz partial response) wagil 1 year
PFS Tunguengiiosndt 2 T oefil 39% uay ngueny 2-3

WAUNIWA 2 LARIN1NAABISTesl 3 @11 ACNS 0332

Isotretinoln



T #181% Tawsauil 5 year PFS 329% uas 5 year OS 40%
Tundnad19LAe991nn155AYT A19595297R cognitive
function wasnIslasueaiivndauda 1 U wsudu
Uszansundfienguiniu wuiilifinnuuaneiuegng
fitfodndy Feduanmsinuil Seasuléi madeunis
messdlaglienaivitaluden aunsavitld Wevndn
doamatnadssnnnsaieiidlutieigd uazuans
Snwniiladuiiumela eghslsinnaniied progression of
disease viaiiloldfusaiivataouasy 2 U visengds
3 U ansunsunisane3ed

YoNINRTENISANWIVEY Rutkowski wazmpuz®

\Aeafunisli intraventricular methotrexate wag
intravenous methotrexate 911U cyclophosphamide,
leucovorin, vincristine, carboplatin ez etoposide 110
sk AiiunUn 3 cycles §ald complete response
azsimsanesdsioly Taowuin 5 year OS uaz PFS agfl
66% waw 58% nudeu Tnewiowus subgroup uds wu
Jngu GTR 31 5 year OS 93% uay PFS 82% luvaii
N STR 5 year OS oeffl 56% wag PFS oeffl 50%uaz
dnsnsmevaussiesadivniesoeaiengil 62%
(@nwilungu STR fianansniavuin tumor 1) oensls
Anunslef intraventricular methotrexate AaeAniledis
Hat19fE9389 neurocognitive function #ae dslunis
ﬁﬂmﬁwui’] 19 970 23 AU ATIANU asymptomatic
leukoencephalopathy 970 MRI vena iU mans
$nwiasu Aade 1Q snddsnesgudinifionglndifes

fueghafitdudfyy ogalsinmumuidsnsnnninineny
Inaidenlasunisanesidndeyanisdnwineunini

Mnmsinninsuslefinsandsansinvuaia
Hradesiienafniuluftasegtosnds 3 Ylasany
naugtheengtiesndt 1 U) Isllewlvienadivrdandsnis
H1AnAUNIGUIeaEdl progression of disease n3aKUe
219171071 3 U wddlin1sshwsien1sanesad wiens
finmsusudsuinusidnueiguesiiie (uaneny
FufiFudunisane$ed) Tagvusulsauziiadinume
Uszinelng (ThaiPOG)™ ledaviuuamanisnyusunm
4@ Csl muogiindsiuandumsned 4 wazagunis
$nwtae Medulloblastoma Tusnsnsdi 5

InAdANTSan9SLa

Craniospinal irradiation (CSI) photon technique

msdavingUae annsavileitari supine #38 prone
Ingdofivesin supine Ais fUedAuazAmINAUIBIINAT
Tosanznsanessdiseddszornauuitu CSl anunsn
Javludumiaduladenin deideds ldamnsoiu
youn field wiaswes €SI 1¢ Tuwaizdivin prone ax
aunsaiuvean field CSI uasiiusosse (gap) U104
field €SI witfUnsonasimnulsiauiesluinduinniy
uenniimadl immobilization Tasgfasaslantinin
o1 e WiiumisfswenardnevesfiiveglndiAv s
wnilan

M19197 4 a3uUTinusad CSluag boost Tugtheengdesnin 3 U 61984910 Thai POG ©*

Age MO M+

12-18 mo Posterior fossa or tumor bed 54-60 Gy CSI 12 Gy Posterior fossa or tumor
bed 54-60 Gy

18-24 mo CSI 12 Gy Posterior fossa or tumor CSI 18 Gy Posterior fossa or tumor
bed 54-60 Gy bed 54-60 Gy

24-36 mo CSI 18 Gy Posterior fossa or tumor CSI 24 Gy Posterior fossa or tumor
bed 54-60 Gy bed 54-60 Gy

>36 mo CSI 24 Gy Posterior fossa or tumor CSI 36 Gy Posterior fossa or tumor

bed 54-60 Gy

bed 54-60 Gy

Journal of Thai Association of Radiation Oncology |

Vol. 22 No. 1 January - June 20161 71



M19199 5 agunsinwdiae Medulloblastoma

Surgery

Radiation Adjuvant CMT

Standard risk waz 218> 3 Maximal Safe resection
ﬂ, MO, residual tumor

<1.5cm’

High risk (M1, residual
tumor >1.5cm?)

Maximal Safe resection

IA
w
[md 3

Maximal Safe resection

e  yaulunm field spine

Standard field Tulaguu As single posterior field
(gantry 180 0ern) w30019ld multiple fieldsiiioLfisl
homogeneity Wag conformity saudsanu3ua high
dose meatulrdnafss ag1alsinuusuna low dose
seeurrdnafesiininniuge

Inferior border : ¥8Ud14%84 thecal sac 310
sagittal view %84 MRI spine finagfifuvis vaua19ves

S2 (@nagavisedninil Yuivengvesrioe)

Superior border : YaUUUBYUILIN C5-6 (ANl
mfigaidullly uelifalug) Welwuiinassdann
U3nseuniu field whole brain lnuusinifsus uazyes
Unnifesiign

Lateral border: 1 . fut19sie vertebral body

WAz ATOUARN sacral nerve root

WN']EJL‘WC{]] © WINAINYNNYRY field spine WINLAY
maximal field length vpuA3e1859E Jududedl 2
isocenters sinl4n13me field WUU feathering technique

f 803U 91SASALNALSLASNYLE:L:5UINELUS:INATNg
7 on 22 avun 1 unsiAU - Juigu 2559

1. CSI 23.4 Gy with
vincristine — PF boost to
54-55.8 Gy or PF boost to

36 Gy with tumor bed boost
to 54-55.8 Gy 2. CSI 36 Gy
(no concurrent CMT) with
tumor bed boost to 54-55.8
Gy

Cisplatine Based CMT

CSI 36 Gy concurrent with
vincristine —> PF boost to
54-55.8 Gy or Tumor bed
and residual tumor boost to
54-55.8 Gy

Cisplatin Based CMT

Delay radiation (Until
progression of disease
during CMT or 3 yr old or
complete 2 years of CMT)
UNEILIF : Radiation dose
AN Thai POG

teanU3anal hot spot 1o cold spot fimatinlausiau
fe field lneniswdsuruin field Tunnqduany, 5
fractions (nLiinvsean dUaviaz 1 93.) MUAINA 2

o vaulun field whole brain

nsaneadionau brain parenchyma Mavisin wag
C spine AufeT98s0AUIBUUUYY field spine Uil C

n’]‘wﬁ 2 wapsni9sia fields tng feathering technique



5-6 level lagld right lateral waz left lateral opposed
fields une1adin151de9 gantry v uluiulaud way 20
Uszamen LiloanuSinasdiiens divereent T saudsdl
msdin collimator tieliuunlfusadan spine field
§i divergence Fun Taednoen collimator ANGAT

L /2
SSD J

~

: af Ly/2
{ % \{)“,m,, =tan [%]
I \ | \" Kl\ I:\alma

umnngen :I \I“I I': \\

ANT 3 LARNNITATUINANAIYN collimator WaT couch Tifias

15uileannisfeusiuues divergent beam

(arctan(L/2)/SSD) tazln couch angle \ioan divergence
beam ¥o4 field whole brain fio1alunnnsenuuiinm
spine 1 TngAmyumnaigns (arctan(L/2)/SAD) (anailuans
Tunnd 3)

e  yaulun Posterior fossa boost
cTv
Inferior margin : C1
Superior margin : Tentorium cerebella
Lateral margin : Bones of occiput g temporal

bone

PTV

3-5 findlms margin 910 CTV Juagiu viauas
AuiveinnsIvaeuiuvsluiosneSadildlugag
218598 Inemisaguils posterior clinoid wag C1/C2

walle field 914 0191y wedge pair Inglvwuuluiu
temporal bone wagld wedge tiioan hot spot USIad
posterior WagLiiy homogeneity AUNNT 4

o yaulun Tumor bed boost

Tumor bed : $198991nVULIAVRAADUNLLSINBY
e wiUSulasumunednaTiudsulundanisende
HATATBUARA resection cavity oy 5@‘141@5@‘171"1/16%‘1/15@@&“]

CTV : iuveulwn 1-2 @i, 910 tumor bed wiilil
AUNTEAN wazduiliae tentorium cerebella (MU
finwn SIMB 96 CTV 2818 2 Lwuflums 270 tumor bed
TneUsused 54-55.8Gy luvaefinsdnw SIMB 03
CTV 9878 1 wudlums 310 tumor bed T4UTuas e
54 Gy©")

MNA 4 LaRINNTANeseR posterior fossa boost Wag 14 wedge
WaL5unnsnszanafed

v vy
o a

PTV : Winuauwn 3-5 13, 910 CTV Neiguiuail
LATAINNDYBINITATIVABUA WAL L LRI u S @ Nl
IS5 9E

Tnewaiianisane 1esen tumor bed sinlndiu
brain stem, spinal cord 52184 cochlear Farugessea
Usinadedsioafeazimani mn 3D-CRT luanunsals
Usinau§adfimunzauld e1afiansan inverse planning
technique 11 IMRT %38 VMAT lu boost plan Liaifi
conformity uazanU3inassdgegeioardnafesilang
andnadiu (il 5)

Journal of Thai Association of Radiation Oncology |
Vol. 22 No. 1 January - June 2076' 73



MNA 5 WAAIN19RN859E tumor bed boost aeldimaila VMAT

Jgy1131nn152718598 CSI A8 conventional
technique A dose inhomogeneity L& inconformity
iluusim spine, posterior fossa Wag tumor bed 4
finsAnwiefunisanesed multiple field, IMRT,

38-40;

helical tomotherapy®®*” (nW# 6) FanunaunsaLivy
homogeneity way conformity lesnnTu saisanusune

FedgadeaTeirunidiufes a1NITanHATINABITULTS

a = v Ay ] v £
MR 6 1WaLaunisanaie@sag tomotherapy (Anwtne)
LAz Linacs based (#11277)®

Brip

!.
L]
3
3

1

-

P P o S
MR 7 wamadiunuiiantaueduasiileigednaAgsannnig

218598 craniospinal irradiation®

2 a - neanafddaelnnew, nw b : nsanafdsie
aunAldsnay

f 803U 91SASALNALSLASNYLE:L:5UINELUS:INATNg
7 on 22 avun 1 unsiAU - Juigu 2559

1afn11 59md field size 10919071 @wnsoantyniies
m3sie field lasenslsAinunuinnisaeds IMRT agnu
low dose 7 organ at risk LLNINTUMIBLFU

nmsangsuanoslusneu

win135n¥1 Medulloblastoma sen1sanessd CSl
MenaIn1w1dn arlinanssnuilunisaiuaulsalinou
fradmala winsSnwineliAnnadrafesiuiuaele
wnniuify Lilesann fields Csl dvunelug) anadnades
SYOTIRUUNAU WU Had1aAswmeszuulainine (lay
RNIENIAN8593 CSI Tamdumsireaiiuntn), seunds,
Aduld, endeu, nduduin uariidffe nadhades
FLELH YU Ugym1ms neurocognitive function, s5UU
sowlsvie, A1ugy, Wi, nastewdla uasyia usiu
ufverainuzidauisiidesanuansenuresisdse
oY Und Sadudesiidesiioy T Lﬁaﬂmﬂijﬂwﬁawﬁq
Ton88us1 ware e uNTYTUNATIUABITEL I VA
luouan desdwaronunmdinvesiiaslanss Jadl
nsfnwAafunisanesdvinlusneudedquauln
brage peak fianunsoanuiunadidsesfoazunftrades

M uavane Ty

A15ANW dosimetric study w84 Clair WH'
U 2004 wud M Sedlusneu TugUie medulloblas-
toma asnsnanUsuusdresivizunidiafedldedi
feddey Weununsane$sdaae photon laiazidu
3D-CRT 30 IMRT TagU3unaudsdil cochlear (D90) an
971 101.2% U84 prescribe dose Tu conventional 3D-
CRT photon wag 33.4% Tu IMRT widewiss 2.4% Tu
proton treatment USwaissdaivala (D50) anasain
72.2% wag 29.5% v04 prescribed dose Tu 3D-CRT uay
IMRT photon treatment 1@de 0.5% &13u proton
treatment n13AN®Y1 dosimetric study SauAU clinical
study U84 Yuh GE wagauglul 20042 wuin U3
S3@USind cochlear, vertebral body ey exit dose ¥4
CSI UShnutasen gaiinstu Mnnsanesadviialusnau
tosninnneu og1sivuddey sudddwunnvidiabeon
177 lymphocyte i1 augasinnsanesdlunisaiesie
TWanew wigheaglasueaiivninseninaessdme
Ao wenaninatrafsndeundusu wu aauld



A = < & = v & a '
91ieu eems WWulhn Wuee finy drudurilali
sukse uazldfifUaefdesinnisaneSedainuadnaufe s
na1n uenantdulin1sAny) systematic review 199

@ Aerfunadnafeeszazeny tawn

Fossati P. Lasany
ruusianlivie, MaasaAulavessTINMewasnIYan, N3
Wannmsmeaneswazaiilya, nainususisiiaes,
nshagu, HasesyuvdUNUS, quamvesunsuetyUae,
nastorfila waz Uon lunsaeded CSl Sensinuiiiaue
71 intensity modulated spot scanning proton therapy
with multiportal simultaneous optimization (IMPT)
oduitnilfiausaannatrafsssvevenavaiily
pgnslsfinunadneAessrezedeiossenisanunig
Aatiasaly usien9asUaNNIsAnen dosimetric study
wazdoyavnanadaildnaniludieiuin msanesd csl
felusmeuanadumadeniidmadenviaiioannatn
\Reaaszardunarszezeniiionniatuldlugae

Medulloblastoma

19Nd1S9109v

mssnunisnauuivaolsn Medulloblastoma (Recurrent

medulloblastoma)

wiiagiunsine Medulloblastoma atuiiin
wala agdlsfmy fuieuseana 20-30% §apswunisn
Fuunwedlsa Tne 1 Ty 3 ssnumsfiSuansd uay 1
U 3 WU sunsnsEae uay 8n 1Ty 3 nuiiEesedns
s ngdmunnuainisnavanagiinniely 3 Jusn
wien15itade lngonanunisnszaneludinszgnuie

9 Ars$nwmanasnisieaivide

lunsegnlaunu
U high dose cyclophosphamide, melphalan,
carboplatin, thiotepa, etoposide {usiu 3ufunsugn
delunszgn Jagduiivansy msdnuniididsduiuey
VINSANINUIT awnsawiia disease free survival I
11 20-25% o
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Emergency treatment WT2

TranennalulsaFeunnwng n=12

50 47 40 12 7.0
140 67.1 6.0 64 350
00 1.5 00 00 7.0
7.0 293 1.7 08 210
0.0 1.2 0.0 1.0
0.0 104 0.0 2.0
LI ¥ 4 I3 Ll
Tsanennagud n=6
137 7.0 25 13.0 4.0
03 1.0 4.0 280 17.0
35 00 25 7.0 00
0.0 00 20 120 8.0
0.0 00 1.0 30 00
00 00 10 30 1.0
13 EL. EE pl md

=4
Tsanenunauziia n=7

13.0 10,0 0.0 0.0 0.0
1.0 130 520 500 17.3
50 3.0 00 00 13
1.0 30 50 95 210
1.0 00 0.0 00 00
1.0 00 00 00 0.0
L1 L2 L1 T2 L2

Tsaneninaenyu n=4

25 1.0 00 00
58 7.0 00 1.0
10 1.0 00 00
0.0 7.0 00 00
0.0 10 00 00
0.0 00 00 00
i5%/5 LS LI 4

FIUNIHMUA n=29

121
11.8
4.0
5.2
0.3
0.7
L2

7.0
30.0
15.0
16.0
1.0
1.0
L4

0.0
10,2
0.0
22
0.0
0.0
L2

57.0
1.0
85.0
1.0
0.4
1.0
L4

0.0
0.0
L1/5

. conventional SIM : Pre-, post-op = 14D, radical = 28D; CT SIM: 28-35D

? data include both curative and palliative

WTI+WT2 = 17D, L1

*WTI1+WT2 = 17D, L1

0.0
14.0
0.0
3.0
0.0
0.0
| 5]

2.0
27.0
0.0
18.0
0.0
1.0
L1

150 0.0
20,0 48.0

0.0

48.0
20 0.0
20 1.0
L3 LI

8.0
14.0
6.0
7.0
0.0
0.0
L1

9.7
22.0
9.4
12.9
0.4
1.6

7.9
13.4
4.7
6.3
0.8
1.0

0.9
3.5
0.5
1.8
0.3
0.0

6.8
159
5.3
8.5
0.4
0.9



demnavAdwnU"gUBvdayaanaynainsuazindaviio
aurnausvasnyanazuziSodngwivus:inAlng

MANPOWER 412U ARNS

3 o a ~ & o .

UBYA ¥ IUN 30 uqmﬂummﬂuuﬂ MU full time
o . I3

(w&MY ANUIU part time Tunataw)

Number of radiation oncologists

Number of medical physicists
Number of radiotherapy technicians

Number of nurses (RN+PN)

EQUIPMENTS 41unuiasasile

Low-energy X ray

Cobalt-60

Linear accelerator low energy without electron
Linear accelerator low energy with electron
Linear accelerator high energy

Linear accelerator high energy with IMRT
Linear accelerator high energy with SRS/SRT
Gamma Knife

Treatment planning system (WS=workstation)

Conventional simulator

CT simulator

Brachytherapy manual after loading unit
Brachytherapy remote after loading unit LDR
Brachytherapy remote after loading unit MDR
Brachytherapy remote after loading unit HDR
Intravascular brachytherapy system

Others

PATIENTS R1uaugilos

Number of patients consulted per year

oo alas A o aa QI/ dl a e v o alas
wneRaaine vise SdamenialundfiReusuiedinm
Tugnu ldduunndananaun wu unndfaditade
UfjiRnuanizauiading liduwwndlszantiou wwnegd
11 wnmel fellowship
ni@ndnisunmemnaiznide MfimReuluaniii Ty
fnAneSynin dnAnetinau
o o al a o =) dl a e o 1 e
infdmetianangns 2-4 T AfuRuluanntiu ladiy
TnAnetnam

2 2o y . .
wenuanUfiEeansluuungtheuenaaamiany 1
dunenunavediloglu iaesuuasvedilaauenidinm
Taifunsinanugdaeivaanyl. vsa nursing aids (lwaaidy
LAAIRNUIUNEN LA TN TN registered nurse LL@:éﬁQﬂ
WL practlcal nurse)
daya pd Fuh 30 mmﬂummﬂuuj IildAnanngegaiad
Araeilieetaafen 1w 1ATs linear accelerator NAT
low uaz high energy liladayaludad linear accelerator
high energy LilelatadLAen
kilovoltage, orthovoltage radiation machine FINTALATRY
deep Wag superficial x-ray lais911ATR9 C-arm machine
rraslALaas-60

da o .
linear accelerator NUNWANNIUAINGT 10 MV A3uN

linear accelerator NAWAANUAILA 10 MV 214l

waAaUINTIRNsz UL TRNNS 111 Plato, Pinnacle,
Eclipse, Theraplan (lu2918L  LaAYaNUY monitor
workstation m‘lmwm unW@ndanunsnldeuszuuls
whanfu duialrseald planning ¥138 contouring)

< 2 Gy/hour
2-12 Gy/hour
>12 Gy/hour

Lﬁdi'mfl'ﬂ%uj i Cyberknife, MRI simulator #1aifil
F18N17919LY

¥ o dl s | dl 1
Peudaya U 1 1n1aN - 31 Funan 1eeiniumn
rurund AFULTn e nLELnau e s anenLNg
FouDany.
wﬂgmﬁnﬁﬁﬂm
Wagerarnanan U eRnmuHAN T WL
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Number of treated with radiotherapy per year - new
cases

Number of treated with radiotherapy per year - old
cases

RADIOTHERAPY SERVICES anuaunnsliuznng
TELETHERAPY

Tumours by sites

BRACHYTHERAPY
SPECIAL TECHNIQUES

Intraoperative radiation therapy
Total body irradiation
Total lymphoid irradiation

Stereotactic irradiation
- Intracranial
- Extracranial

IMRT
IGRT

WAITING TIME 3281219a198n19i5:1 5985010
I S . .
Mawiludeas vredsagiu auauniu

Ineiuanguiu curative, palliative wa emergency

treatment

AU Iuwmmmﬁnmm teletherapy 72 L
brachytherapy Iuﬂuuj sanfanl iinveeanntiua unn
Gunnssniluy

Srunul iiessntumuesindusnFIn e
teletherapy

1138 brachytherapy 1y Iuﬂﬂyfuﬂ

it 10 LN ERNAL RN TN RL AT
wnBusnelusuieaulusudaly fdudund indae
waziinfl 1 ew Aausazaninenlndvaneaieludity
enudays d"u‘ﬁ' 1 4n37A% - 31 FuanAN esTRENLIN
mmmmm Fuft 1 un3nAn - 31 Fuane mﬂqwmum
uumwﬂf;sﬂumm m‘ﬂfmmeﬂ@‘ummmﬁﬂmluu’luﬂuuﬂ
Tudnuaua llgduunta

uu. metastases Mildmna primary site wnldinsu 19l
‘Lu‘ﬂﬂﬂ unknown prlmary tumours

mmmmm U 1 unsAN - 31 FuanAy mﬂqwmum
uumwﬂfm‘lumm m‘ﬂfmLm'wn@‘ummmﬁﬂm’luu’luﬂuuﬂ
udnaunis Vl,ulmmmumu

mmmmm Fuft 1 un3nAn - 31 Fuane mﬂqwmum
uumwﬂfm‘lumm m‘ﬂfmLm'wn@‘ummmﬁﬂm’luu’luﬂuuﬂ
Tudnuaua llgduunia

TJulaniznnranasadnld stereotactic protocol 9
intracranial Lag body vizaldLATag radiosurgery

11 VMAT, Rapid Arc, TrueBeam
il ‘17{51 onboard image check 11} treatment room ﬂ'ﬂuﬁlu
ane5ad 1ale target a39m3aiud plan 13 Taald KV
imaging %38 MV imaging A& mafiaa1aldidu 2D
(planar image, EPID) 178 3D (cone beam CT) Alé nng
correction 8144111 on-line (auto or semi-auto) 199 off-line
A& uariinnsnaaasavatatiananaannisinen Yu
n1l. §1iudeg stereotactic viva IMRT ‘141

- e STz A AR AAINNITLAUNTNNSIE SN
Favaa Taun }
AssanLLng dunaun1efa@5nen 1w simulation,
treatment
planning LazN1990A2
inclusion criteria

- frlaelval uazditleirifunndaanaude nunlual
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Curative treatment WT1

Curative treatment WT2

Palliative treatment WT1
Palliative treatment WT2

Emergency treatment WT1

Emergency treatment WT2

o td' ¥
Level of data source TLALNNIUBIUDYA

IFFUnssnE M complete La% incomplete
treatment
Tudasaanlifusumadaya
exclusion criteria

- f1le elective delay(1) PUNLD Qﬂw‘ﬁ'i:ﬂmmm
AR INALMEEY
v upudesnisresdiheaesiigdlainian aniw
swmedihe
lainFau sanaTuiile saudINIINIsn sanisliaiiinie
B

- flaeflufigeldlFFunmesnmneiidian

- éﬂ')ﬂm"ﬁﬁLwaﬁq%%nmﬁmmummﬁﬂm WAz

Aol Snenlusiies
1. Summers E, Williams M. Re-audit of Radiotherapy Waiting Times 2005

o

WT1 : s2eizinange neusnngmaaulasnmm = 71-T0

o

WT2 : 3v8i2108198 MAWnmeindulainm = T2-T1

T0 : SungheRnseiegndssnaniomisesdinmesousn
T1 : fufluwndiindulalisnediag enalalgfuusniing
whmerf Lot

T2+ SuBuFaASNEASIwIN (D1 or first fraction)

fratinadl 1 : argsumedaineniidsnm ilae cord
compression

N it 27 Tie. 2557 (T0) unndFa@snswugilon (T1)
LarGFuanefadld (T2) lufumaatu

WT1=0, WT2=0

Fratinafl 2 : wwelaesnenunague refer filaenn T refer
AU 27 T8, 2557 LL[fié'ﬂQﬂLauVlNN’ﬁﬂVu‘ﬁ 9 nA. (T0)
WULHNERIRS RSN 20 NA. WideRsaisLRLe
staging

Iduansuuazindulaliansfadiflaiud 30 ne. (T1)

11 CT simulation L& treatment planning
wazBuansivdaiousnluiui 14 an. 2557 (12)

WT1=21, WT2=15

Idenmeuin deyafisanunseil ldanarls

L1 : adAannsivdeyadilaennaie ﬁimﬁmwﬁqﬁwﬁu
L2 : affannsguiiudeyagiloaunese wu 1 ke Ty
laqifiy

L3 : adfannafivdayadiaannaaluehe i adism
il 2554

L4 : admannsdaivdiesyadihenneey v 1 wew luesn
L5 : Anladszanasannisaanisal Wliiudesyaats
nsanianiy L1, L2, L3, L4, L5 Tukuunesy
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