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QUALITY CONTROL OF BREAST IRRADIATION WITH
THERMOLUMINESCENT DOSIMETER

Puntiwa Insang, MSc.’, Sivalee Suriyapee, M Eng.”,

Taweap Sanghangthu, MSc.’

* Department of Radiology, King Chulalongkorn Memorial Hospital

**Department of Radiology, Faculty of Medicine, Chulalongkorn University
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Abstract

Objective : Radiation therapy is the one modality of treatment in breast cancer. The important
process in radiotherapy is patient positioning that should remain the same for a course of treatment in 25
fractions. The aim of this work is to measure the patient dose during external beam irradiation with the
thermoluminescent dosimetry (TLD) to observe the dose delivered to assure the reproducible of patient
positioning throughout the course of radiation treatment.

Materials and Methods : The TLD-100 chips (LiF, 3.2 3.2 0.89 mm?®) were calibrated at 100 cGy
with 6 MV photon beam of Varian Clinac 21EX. The TLD chips were loaded into the plastic tube with 3
chips per tube. Ten patients in breast cancer irradiated with 3 dimensional conformal tangential field
techniques were studied. Five TLD tubes were attached on the skin surface of patient along the cross line
in the center of the radiation field and three tubes were placed on the contra-lateral breast; medial, middle
and lateral border. The gentian violet was marked at the patient skin to align the TLD tube, the TLD tubes
must be placed at the same position in the next measurement. The frequency of one patient position
verification with TLD measurement is 10 times for 25 fractions of a treatment course.

Results and Discussion : The uncertainty of TLD dose measurement was 3.78% with 95%
confidence level. The maximum variation of TLD dose measurement in each point on the patient surface
for 10 times irradiation was 3.8% for irradiated breast, which was comparable to the uncertainty of TLD.
So the result illustrated more reproducible of the patient positioning acquired from less variation of dose
obtained. The points that showed high dose difference in irradiated breast and contra-lateral breast
illustrated the misalignment of TLD due to the patient’s anatomy. The less dose difference occurred in
the fixed position of TLD.

Conclusion : The TLD dose measurement can be used to investigate the reproducibility of patient
positioning in breast cancer.

Key words: breast irradiation, TLD dose measurement, quality assurance in radiotherapy
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I. INTRODUCTION

Early stage breast cancer has a significantly
higher survival rate with combined modality
treatment of operation, chemotherapy and radiation
(1). A good successful radiation treatment of breast
cancer should provide long-term disease free
survival with good cosmetic. The conventional
technique for breast irradiation is two tangential
fields. A uniform dose distribution within the target
volume is designed by wedge or bolus. Nowadays,
the 3-dimensional conformal radiotherapy technique
(3DCRT) becomes using with breast cancer more
than 2 dimensional (2D) technique because it is
clarify in dose conformity and dose distribution
uniformity in patients, which ensure that the
treatment doesn’t miss the tumor lesion. However,
the dose reproducible cannot be assured due to the
size and shape of the breast, and the set up of the
patient. The important process in radiotherapy is
patient positioning that should remain the same
during simulation and all the course of treatment.
For the breast positioning, the patient lay supine with
appropriate immobilization of breast board and knee
support. The set up of breast board is noted and will
be used as a reference for daily set up. The patient
position verification of breast irradiation is usually
based on matching bony anatomy landmarks, as
visible on Electronic Portal Images (EPIs) to the
same anatomical landmark visible in the Digital
Reconstruction Radiograph (DRRs) (2,3).

Many researchers have studied separately in
patient positioning and investigated the radiation
dose during the course of treatment (4,5), but nobody
has studied in the reproducibility of patient position
combined with the dose reproducible during the
course of treatment. This study is a prospective study
in breast irradiation. The research objective is to
investigate the reproducibility of radiation dose in
patient positioning in breast irradiation with
thermoluminescent dosimetry (TLD). The TLD is
used as a radiation detector due to small size, no need
cable and easy to place on patient skin.

Il. MATERIALS AND METHODS

The TLD used for this study is lithium fluoride
crystal doped with magnesium and titanium (LiF:Mg,
Ti) which is known as TLD-100. The dimension of
the TLD chip is 3.2 x 3.2 x 0.89 mm3. The TLD
were calibrated in the virtual water phantom with 6

MYV photon beam from Varian Clinac 21EX linear
accelerator (Varian Medical System, Palo, Alto, CA),
5 cm depth, 12 x 12 cm2 field size and monitor unit
(MU) delivery equivalent with 100 cGy at depth of
measurement. The uncertainty and linearity of dose
range between 5-300 cGy of the TLD group were
studied before dose measurement in patient.

The data were obtained in 10 breast cancer plans.
Most of the patients were irradiated on left breast
with 3D conformal tangential field technique. The
dose distributions in target volume were improved
by using bolus and wedge for three plans and the
remaining plans were normal beams. The doses were
measured with TLD in each patient for 2 times a
week result in 10 times during the course of
treatment. All patients were fully informed about the
procedures and agreed to sign the consent form, they
cooperated voluntarily well all over the course.

After calibration, TLDs were inserted into the
plastic tube with 3 chips per tube. The number of
each tube was labeled. Five of TLD tubes were placed
on the skin surface of irradiated breast along the cross
line through the center of field and 3 tubes were
placed on the contra-lateral breast at medial, middle
and lateral border. The gentian violet was marked on
the patient skin to align the TLD tube. These must
be placed at the same position in the next measure-
ment. The TLD doses were measured 10 times for 8
positions in a course of treatment, 25 fractions of
200 cGy daily in each patient. The TLD doses were
read with the reader (Harshaw model 5500, Bicron,
Solon, Ohio, USA). The dose reading in each tube
of TLD was averaged. For the course of treatment,
the average and SD of dose reading were calculated
in each position and %CV representing the reproduc-
ibility of dose in patient positioning in breast cancer
was determined.

1. RESULTS AND DISCUSSION

Table I shows the source of uncertainty of TLD
using in this study. The uncertainty of TLD is 3.78%
at 95% confidence level. Figure 1 show the TLD
dose reading related with the delivered dose between
5-300 cGy in linear curve, the linear regression is
0.9994.

Journal of Thai Society of Therapeutic Radiology and Oncology |
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Table I. The uncertainty of TLD using in this study

(k=2) confidence level

Source of uncertainty SD n SDof Probability Divisor Uncertainty
mean  distribution (%)
1. TLD uncertainty 0.056 1 0.056 = Normal 1 0.056
2. TLD calibration
- TLDs 0.005 1 0.005 = Normal 1 0.005
- lonization chamber 0.015 0.009  Normal 1 0.009
3. Calibration factor of 0.018 1 0.018  Normal 2 0.009
ionization chamber
(calibration certificate)
4. Measuring accuracy 3.27 3 1.888  Normal 1 1.888
Combined uncertainty 1.889
Expanded uncertainty 3.778
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Fig. 1 TLD dose linearity at dose range between
5-300 cGy.

Figure 2 shows the distribution of TLD dose
measurement of the irradiated breast. The range of
TLD dose reading is 149.2 to 305.75 cGy, the
maximum deviation is 3.8%. The TLD doses were
varied at position 1 to 5 due to the curve of the
patient’s breast. However, the position no.3 was lower
deviation for all plans due to the less error in TLD
placing by using the nipple as the landmark. The high
%CV was on position no. 1 and no. 2 because these
positions located at irregular surface.

For the contra-lateral breast, The TLD dose
readings were ranged from 5 to 9 cGy. Figure 3 shows
the TLD dose distribution of the contra-lateral breast.
The maximum %CV of contra-lateral breast was
9.1%. The high percentage of dose variation was due
to the comparison was in the lower dose value.

. :18V3IU QWSHWSHU’IHUS\JHSHU’]Ha :180INeiLUS:INAINg
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Fig. 2 The distribution of TLD dose measurement
on position no.1 to no. 5 in irradiated breast.
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Fig. 3 The distribution of TLD dose measurement

on position no.6 to no. 8 in contra lateral

breast.




During the data collection, we found that the
gentian violet marking at the patient skin had more
effect in the uncertainty of TLD dose measurement
due to TLD placing on patient skin. If the gentian
violet fades when treating in the more fractions, the
radiotherapist may add the skin marker. It was
possible that the mark was shifted when compared
with the first fraction.

From our previous study, the accuracy of patient
positioning in irradiation of breast cancer was
performed with EC-L film. The position error was
within 2.5 mm in cranio-cuadal and antero-posterior
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direction. For this study, the variation of TLD dose
measurement in the irradiated breast was within
3.8%, this was included the uncertainty of TLD
3.78% (95% confidence level). The TLD dose
reproducibility illustrated the correct of patient
reposition during the course of breast irradiation.

IV. CONCLUSION

The TLD dose measurement can be used to
investigate the reproducibility of patient positioning
in breast cancer.
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Radiographic Features of Bronchioloalveolar Carcinoma
in Northern Thai people.
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Kittisak Unsrisong, MD.,  Juntima Euathrongchit, MD., Sanan Simarak, MD.,
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Nirush Lertprasertsuke*, MD.

Department of Radiology, Chiang Mai University, Chiang Mai, 50200, Thailand.
* Department of Pathology, Chiang Mai University, Chiang Mai, 50200, Thailand.

Abstract

Purpose: To find incidence and describe the radiographic features of bronchioloalveolar carcinoma
(BAC) in northern Thai people.

Materials and methods: After institutional review board approval, 55 patients who were pathologi-
cal diagnosed BAC during 7 years (1999 - 2006) were reviewed. Only 30 patients (15 men and 15 female,
mean age 58.6 years, range 39 — 77 years) were available for chest radiographs or CT images and in-
cluded. We retrospectively studied each radiographic presentation and determined percentage of them.

Results: An incidence of BAC was about 8.74% among all primary lung cancers in northern Thai
people. We found a solitary pulmonary nodule or mass 36.67%, solitary air-space consolidation (pneu-
monic pattern) 16.67%, multiple lesions with nodular predominant 30% and multiple lesions with air-
consolidation predominant 16.67%. Most solitary lesion located in peripheral lung (90.1%) and had low
density on chest radiograph (83.33%). The pleural tail sign was discovered only on CT images. An indo-
lent course of disease and origination of tumor from a scar-like lesion were also seen. Metastasis to the
rib, spine, and brain were also seen in this study.

Conclusion: BAC in the north showed various radiographic patterns that the most frequently feature
was a solitary lesion, mainly nodule/mass. All multiple lesions showed large consolidation and multiple
nodules throughout the lungs. Many previously radiographic characters were observed in this study, es-
pecially a low density nodule and peripheral distribution.

Keyword: CT, Chest radiograph, lung cancer, Bronchioalveolar cell carcinoma
Abbrevation:  CT = Computed tomography; BAC = Bronchioalveolar cell carcinoma,
BAL = Bronchoalveolar larvage
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Introduction:

Bronchioloalveolar carcinoma (BAC) is a rare
subtype of lung adenocarcinoma, comprising less
than 4% of all reported lung cancer'”, and character-
ized by growth of the malignant cells along the
alveolar or terminal bronchiolar wall and using the
lung framework as stroma (lepidic-growth). It has
no invasion into the under stroma, blood vessels, or
pleura®. According to the World Health Organization
categorization (WHO), BAC has three histologic
types which are nonmucinous, mucinous, and mixed
nonmucinous and mucinous or indeterminate® .
The clinical hallmark is bronchorrhea in late presen-
tation of diffuse BAC* . Despite the extensively
described features of BAC on both plain radiography
and computed tomography worldwide, the features
of BAC in Thai’s population, which commonly
present in the late stage of disease, have not yet been
reviewed. This prompted us to study the incidence

and radiological features of pathological diagnosed
BAC cases in our hospital, which are representative
patients of the Northern Thai.

Materials and methods:

After institutional review board approval, 55
patients who were pathological diagnosed BAC
during 8 years (1999-2006) were reviewed. Only 30
patients (15 men and 15 female, mean age 58.6 years,
range 39-77 years) were available for chest
radiographs or CT images and included. We retro-
spectively studied each radiographic presentation
and determine percentage of them.

Radiological evaluation:

All available radiographs were reviewed by 3
radiologists (KU, JE, SS) to determine the presenting
radiographic patterns of BAC. The radiographic
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features, mainly base on conventional chest film,
were classified as solitary lesion or multiple lesions.

The solitary lesion group consisted of a
pulmonary nodule or mass and solitary lung
consolidation. A well-defined round or oval opacity
in the lung with < 3 cm in diameter was defined as
pulmonary nodule ©, while size of mass was > 3cm
in diameter. Recorded findings included location
(lobe and peripheral or central regions), size, margin,
presence of intralesional cavity (focal area of low
attenuation within the lesion), pleuropulmonary tail
sign (an untapered straight or undulating line
extending from a peripheral pulmonary lesion and
terminating in a small triangular density at the
pleura®). The central located lesions were defined
as lesions within the medial one third of the
hemithorax.

Focal air space consolidation (pneumonic
pattern) was defined as homogeneous increased
pulmonary attenuation that obscured the broncho-
vascular margins with the possibility of an air
bronchogram. In this group, we searched for air
bronchogram, intralesional cavity, and fissure bulging,
as well.

Other associated findings such as adenopathy,
pleural effusion, and bony thorax metastasis were
also studied. Evidence of distant metastasis from
other radiologic investigations and interesting
findings from chest CT scans were also recorded.

Results:

An incidence of BAC was about 8.74% among
all primary lung cancers in northern Thai people. We
found a solitary pulmonary nodule or mass 36.67%,
solitary air-space consolidation (pneumonic pattern)
16.67%, multiple lesions with nodular predominant
30%, multiple lesions with air-consolidation
predominant 16.67%. Diagram 1 showed distribution
of the solitary lesion that were solitary mass-5, soli-
tary nodule - 6 and solitary air-space consolidation
(pneumonic pattern) - 5.

Main solitary lesion located in peripheral lung
(90.1%) and had low density on chest radiograph
(83.33%, Fig 1) and proven by CT as pseudocavity
pattern in 2 cases (Fig 1 & 2). All lesions have
characteristic irregular or spiculate border (81.8%).
Two cases confirmed that this tumor is slow growing,
which time to detection lesion is about 36 and 48
months. Air bronchogram is also observed in
pneumonic group (Fig 3). The pleural tail sign was
discovered only on CT images. CT chest showed
incomplete surrounding ground-glass opacity
(incomplete CT halo sign) in 66.67%.

The multiple lesions consisted with 9 cases of
multiple lung nodules and 5 cases of a large area of
air-space consolidation with multiple nodules (Fig
4). All cases of multiple nodules scattered in both
lungs and ranged from 0.5 to 2 cm in diameter. In
contrast with the solitary group, most nodules had

Figure 1 a, b, c: BAC - solitary nodule pattern. Fig 1a, Chest radiograph PA upright of a 42 - year - old woman with no symptom shows
a 1.5 - cm low density pulmonary nodule at the periphery of the left mid lung zone (arrow) and closed up lesion on Fig 1b, spot film. Fig
lc, Chest CT reveals a cavity within this nodule. Also note presence of the pleural tail sign.
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Figure 2 a, b, c: BAC — solitary mass pattern. Fig 2a, Chest film PA upright of a 56 — year — old womance shows an irregular mass with
cavities at the right lung base, which is more clearly seen on the plain abdmen (Fig 2b). Chest CT (Fig 2¢) demonstrates a cavitary mass
with bubble radiolucencies of pseudocavity and presence of pleural tail at its anterior and posterior aspect.

well defined and smooth margin (77.8%). Small
intranodular cavity was detected 66.7% (Fig 5). CT
chest was available in 3 cases of air-space group that
revealed air bronchogram, CT angiogram sign and
low attenuation of lung consolidation. A crazy - paving
pattern was found in only one case.

An indolent course of disease and origination
of tumor from a scar-like lesion were also seen
(Fig 6). Adenopathy were seen in all groups, except
the solitary pneumonic group, while pleural effusion
found in all, except the solitary nodule group.
Metastasis to the rib, spine, and brain were also seen
in this study in solitary air-space consolidation and
multiple lesion groups.

Discussion:

The number of bronchioloalveolar carcinoma
(BAC) case diagnosed at Maharaj Nakorn Chiang
Mai hospital in the past 8 (1999-2006) years were
55 cases, which represented 8.74% of all primary
lung cancers. The incidence of BAC in our study is
higher than W.L. Read et al. study, reported less than
4% O and also higher than incidence from the
national cancer institute of Thailand during 2003-
2005 @, In 2005 the incidence of BAC was very high
and about 6.15% of the total bronchogenic carcinoma.
The higher incidence of lung cancer in the north than
other Thai regions® and improved diagnosis
technology could be influence factors of difference
incidence of BAC between our study and others.

BAC is rare subtype of lung adenocarcinoma
that malignant cells raised along the alveolar walls
and pure lepidic growth without stromal, vascular
and pleural invasion and indolent course®. WHO
has classified BAC into three histologic types:-
nonmucinous, mucinous, and indeterminate (mixed
nonmucinous and mucinous). Atypical adenomatous
hyperplasia (AHH) was added in WHO classification
as premalignant lesion since 2004, All of these
pathological patterns have closely associated to the
radiological findings %19

Liked the prior reports * > 1010 the solitary
nodule / mass was the commonest pattern (53.33%)
and followed by the multiple metastatic tumor liked
pattern. The multiple lesions with consolidation form
had prevalence equal to the solitary consolidation
pattern, about 16.67%. In solitary nodule group, most
of them were located periphery (90.9%), especially
inthe RUL. Another interesting finding in this study
was that most of the nodular lesions appeared as a
low density nodule on chest radiograph (83.3%). It
was shown by CT as intratumoral pseudocavities,
since nodule still had cystically dilated neoplastic
glands or patent of intranodular bronchi and
bronchioles®. The pathological change of pure
lepidic growth without alveolar wall collapse
demonstrated as pure ground-glass opacity on CT
image, while if there were some alveolar walls
collapsed, it would corresponded to heterogeneous,
low attenuation nodules on the images®.
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Adenocarcinoma, particularly BAC is well
recognized to be one of scar tumors with the possible
etiologic relationship with chronic inflammation
#1219 We also found one case that the tumor
originated from a previous scar (Fig 6). There were
two cases that the tumor doubling time over two
years, confirmed that BAC is slowly growth ¢ 31!
9. To our knowledge, no explanation of this
phenomenon was yet given.

Pleural tail sign is the result of desmoplastic
reaction to the peripherally located tumor, which
produces thickened fibrous stands radiating from the
tumor out along the interlobar septa to the pleural
surface 1. This finding was observed only on CT
images, not on the chest radiograph. Be carefully,
pleural tail sign is nonspecific and maybe found in
various chronic granulomatous pneumonias such as
chronic tuberculosis, nocardiosis, and blastomycosis
(15).

We categorized a solitary contiguous area of
lung consolidation as a solitary lesion, whether it
involved more than one lobe. This pattern could be
further subtype into localized (involved less than 1
lobe) or diffuse coalescent form V. Most of
consolidative pattern are a mucinous histologic
subtype and this radiograph could not be distin-
guished from infectious pneumonia %. However,
Aquino et al '® had point out that a consolidation
when associate with coexisting nodule (by CT scan)
or a peripheral distribution of the consolidation
should suggest a diagnosis of BAC.

Multiple pulmonary nodules or a combination
of both nodules and consolidation were categorized
as multiple lesions pattern, this pattern may be called
as diffuse pattern !9 In our study, these nodules
are rather uniform in sized and distribution throughout
both lungs, supporting the multicentric origin theory
of the disease ©. We did not found any finding to
differ between multiple nodules from BAC and from
extrathoracic pulmonary metastasis.

Many previously described CT scan findings of
BAC were also observed in this study such as
pleural indentation or pleural tail, ground-glass
opacity surrounding the lesion (CT halo sign),
pseudocavity, cavity, and air bronchogram in the
solitary pattern; low attenuation consolidation, CT
angiogram sign, fissure bulging, and air bronchogram
in the pneumonic pattern. A crazy-paving pattern is
also seen at the periphery of one of our multiple
lesions with consolidation form predominate case.
‘We had difference in percentage of each finding when
compared with the prior reports 1. These could
be from 1) most of cases were advanced cancer, 2)
small number of BAC cases, although we had
highest incidence in Thailand and 3) poor database
collecting (film loss) and difference of CT technique.
As improved technology in picture archiving and
communicating system (PACS) and radiologic
information system (RIS) to keep images and data,
these will help us to continue studying BAC,
deeply.

Figure 3a,b. BAC - pulmonic pattern. Chest film PA upright (Fig 3a) and lateral (Fig 3b) show airspace consolidation at the basal
segment of right lower lobe with tubular radiolucencies of air bronchogram (arrow).
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Figure 4: Chest film PA upright of a 45 - year - old woman shows
airspace consolidation in the right middle and lower lung fields
with multiple tiny nodules in the remaining lungs. Note 7th right
posterior rib destruction (arrow).

Figure 5: Chest film PA upright of the 51 - year - old man

demonstrates multiple circumscribed nodules in both lungs. Some
nodules have small cavities (arrow).

a; 29-7-1990

Figure 6 a, b, c: Serial chest radiographs of a 68 - year - old man.
Initially, there was a scar - liked opacity in the left upper lobe (Fig
6a). Note gradual enlargement of the lesion to be a spiculated
nodule (Fig 6¢) within 4 - years, later.

Conclusion:

BAC in our people is not uncommon (8.74% of
all primary lung cancer) and had various radio-
graphic presentations that the most frequently pattern
was a solitary lesion, mainly nodule/mass. Multiple
lesions composed of both consolidation and multiple
nodules throughout lungs in different scale. Many
previously described typical radiographic findings
had been observed in this study. We found that the
combined low density nodule with peripheral
distribution was characteristic pattern of BAC on
chest radiograph.

Solitary lesion distribution

0- Mass or nodules, total 11 cases (5 cases of solitary mass
and 6 cases of solitary nodule)

#- Pneumonic pattern total 5 cases

Diagram 1: Location of solitary lesion in each lobe. Solitary
lesion distribution:
o -Mass or nodule, total 11 cases (5 cases of solitary mass
and 6 cases of solitary nodule).
Pneumonic pattern, total 5 cases.
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Pictorial assay: CT imaging of new staging of
lung cancer (7" TNM classification)

un. F3GNE TN, Wey. AUAN LRaRTIARA
M SeFatady NP NEIMEN AL NEANART NvnAnendeTeslud

douanAyaniunisinelsanziselanae
nNInsuseesaaslsa (staging of cancer) qﬁlﬁ’mﬁﬂ
ANTLLNANNAMZNNNU The Union Internationale
Contre le Cancer (UICC) a2 the American Joint
Committee for Cancer Staging (AJCC) ﬁlzﬁ’]\iiwu
N191lssifuszazadlsAn NI AN UNZIE Haumau
AeILATNNTLNINTZANE (tumor, node, Wag
metastases -TNM staging system) &1m5uuzidetlan
41im non-small cell lung cancer WALANLT L 6th TNM
classification NNAIUATIN A, 2543 aunsyitetinag
Uiulgaluaiiilu 7" TNMclassification ¥ wazEn
Tadnafluntenisiledud w.e. 2553 Fsa1unn
aqUlamnnadl 1

AuFunnsnIantadeuazian NN lea
mﬁ\aﬂ@mﬁﬁwluﬁwﬁu Taunnnsmsaadaanin
LANTL3ENI9BNLAZNNTATIAEIELATEILONTL3E]
ANNILAAS (computed tomography — CT) %ﬂﬁ@'ﬁﬂu
aanfulildnisnma CT Wetlsziiuszazanssn
(staging) Felduanusiugnagunas Seudidnenad
FadnilugunisAtasanisunInszataNnise
wimaes aenglafimny ndsannnisiammaila
faan13n3aa CT liladnesniEaludag 5 Tieumn
nligunInaesnisnsanazanidnlaluses
TaaRty uazannInh Wi sndnulalinng
Snunvadlsauyifaloadiy Taglenivatnaianis
A3nadaeiA3eq CT 1A multidetector (MDCT)
AR NNINTUUUITZUILFNG) WAZN9EF N

a

A AT T AN BN 219EBN93N

LAZNNTE AL AR statinna RECIST 1.1 Surinuun
lszniulsmsaalaeldn 1w CT wia914 (axial plan)
fiannamun 5 1u. lunnsinrnaresieuiiefaniy
T2 ladldAnuealunuama (Coronal he|ght diam-
oter) OIBHUTEULANNINEN THalnazLAtes
MDCT mq@u”l,mmmmmwmww isovoxel 16 #19
{%uLﬁuchu@uﬂ’ﬂmqﬁf‘?mmnLLm coronal @1 lsld
ANEaTuiade daumaTiages software Tuilaqiiu
fgaeliAnanudnlanaziilalunnsitasalsald
ﬁ%u a79Tu multiplannar reformation images (axi-
al, coronal and sagittal) %178 AMTWENNAR volume
rendering image'" RN AL 290NN
CT wazdadrAnylunisadadelsanziielanlulsas
setly mNnshlsluiangn 7" TNM classification
Lﬁ@wummm%ﬁLLWM’LL@&LLWWM@LL@ﬁEﬂfmmﬁ‘a
am

a @ . .
nsusziiunaunsise (Primary T evaluation)
4 < a o o o A % dl
Aeunziietlanidnweddype udeun
weuLaR 4EUU 99992 8143 lobulation 16 Tungund
cavity 10UHRINAzy 1z IRt NIz auAuLlL Aaw
Todnilanailunzifaga

T1

o aurafeuazliiin 3 Tu. lnafl T1a
Aeuarlntiaandy 2 o 49w T1b Aeuazetiszndng
2 -3 1.

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 17 No. 2 July - December 2011 | 21



Z | Mediastinum inloa Z
g z gl 5
= b [~} [=]
2| 2 z 122 ||
s % | B |E|e|%B|z2| %
= z > .m Z 2 ©c |,
gl E| < | S| E|© | ==
£ | =2 = 2l z| 2| B 2
= - - - = @
@ | e | e | e &
stage 1V (metastasis - Mla or M 1b, any T, any N)
v | v v N3
v |V N2
v | vV | N
NO
Primary tumor
Tla Tlb T2a T2b T3 T4
(T)
nnatou
Metastasis (M) XL2 |2<x£3| 3<xS5s5 | 5<x£7 X>7 -
(X -ar1.)
M1a - Malignant pleural or pericardial effusion Hazusa Main bronchus 35U2H1 Main bronchus Ficilosi
=] z LI aakad H =
:.zu._zuua._n_._iu_amm._:su,_m._u_ _F_u._ 0 carina HINNIHITB | TZHEZHIIIN carina 1
< G T INGECGH]
I 2 9, Woun 2 @,
Mib - uzi§auwsnszne luennsseen wu du Aoumuan 2 " mediastinum, HADAAY MIRNaY
fouduiitoroanie Chest wall, Y ] p
. Visceral pleura . ¥g) #ale vaoaemis | 1130 (local
I awos fIEgn visceral pleura 1A, pleura o
NIzgnTUHAY invasion)
v
w an | UnAuuvianua
Yoaurummenauid o ooz | mfounawfeulmlen |
i Audvanuiie o . Anyzoua
uIsa B AmuiRmiu
254
AN99T 1 LARINNTULNSTETANeTeeNz S anAny TNM classification (Fauilasann UyBico SJ 6).

Us:inflne

2554

- 8UIIAU

2 nsnniau

150330l 915ASAUALSVASNYNA:UISHINEIVD
17 auun

1z
on

22 |



| - |

2NN 1 nnengrdaaNiamasuandiilalandiuuu wu
lobuated nodule 111 2.5 o, W lATUszaY T1b

o flauazgniensaeiiialanise visceral
pleura
o laifinsgnanuidindauaes lobar bronchus

198 main bronchus

T2

o feuruIAIEudng 3— 7 ad. Tnednnsude T2
aaniiluT2a fleudiawaduiugugnanaland 3 ou.
WHLANNGY 5 a3, waz T2b Aauiaunadurnugue
nanelanNgn 5 9u. WHLANNGN 7 1.

o deunzifainisgnatudnnasnay (main
bronchus) Js2e13iN9977 carina NIAN9MTRWINAL
2 Td.

o Aaunzizegnatnidn visceral pleura

o AeuuzSuinndaden wasvin IRy
atelectasis 9138 obstructive pneumonitis LRAWITAIU

TaFndamiiadng

T3
Y o .

o NauNzinuLalangn 7 gu.

o faunzfainisgnatnidnguiansasan
netisan Wuilszanm phrenic Watiniandan medi-
astinum u?mﬁ@ﬁmﬁq%mu parietal pericardium
netannwentisdraniamasannsalszilunisg

d’/ [~3 v o v dl
ananaadtanziuduimeasanls (nand 3) Tae

MNT 2 nientisdranfiamas scout view (n)
NN coronal view (1) AN axial view (A)
wansteuiioveuifiuaen lutlandou right middle lobe 5
wndurngudnasls 4.5 mu. dinldiuszas T2a

N3N19QNANTALAS UTBNNTATIANLITTBUNEIR
flAnuanaRAnFUETTIasenIAu 30 uazlain fat
olan ffuszninantiansaeen viiedeunindndan
WReuifeuiuszaziofuifiedutlen Aundn 0.5 uas
Indyutihusendedafeunsifaiuniansan (nw
4)

o feaunzialungy superior sulcus tumor

=)

1% @ ¥ ' .
o feunvizangnatnidvaananlug (main
bronchus) Aneluszaiziineann carina Ty 2 @u.
wazliignainlili carina
y c o _Z denea X
o feunzifaLTdlUesn ANz
1lamunuiiadng (total lung atelectasis) %38 total lung
obstructive pneumonitis
O AMANUAAUNZIT 1anndndasranlunay
UaaRsnfu

T4
¥ < < v
o ﬂfauuuiwmmlmnim LL@xWUﬂWﬁ‘@ﬂ@’TﬁJ
ngdautas mediastinum viala waenidenluny
ummﬂum&i (trachea) carina W11z recurrent

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 17 No. 2 July - December 2077' 23



20N 3 nwleaazingy n wdnarauluszey T3 dquninwengissinaungines Axial (1) tkaz Coronal (A)

% db ] ¥ o v Y o
wansiauilelullandauuy LL@z‘W‘LIﬂ']T@qﬂﬂ']NL‘H’]Nu\iﬂﬁ")\iﬂﬂtﬁﬂﬁli\i Wnlifuszey T3

laryngeal ¥ABARNYANT WTANTEANAUNAT (NN 5
WAL 6)

o faunziferunlanls warwUAauNZI3N
navaw| neludeadiumasiu (nmd 7)

n9ilsziiuszazianiniuans (Nodal stage)
fmsunslenifiuszearaassiontinmans 145
mailasuutlasszezainnisutiany Ingenduaunn
‘ﬂ‘ﬂ\‘lﬁiﬂu{fﬁL‘Viaﬂx‘lLL@:[FIO"ILLM‘Li\‘iLﬂu@oWﬁﬂaJ waziin
FNLMNANNNNIINMUATES ATS, AJCC, UICC 19977
(mwﬁ' 8) nnstsdfiusiantinmaes (tumor node)
mﬁmmmLﬂuﬁqmﬂmmﬂﬁzﬁﬁﬁm Remy-Jardin et
al® mgﬂmmmm’ﬂuﬁﬁmﬁm (lymph node) Haatin
wiaesTinfaziiglsnFuazranazuumuviiai
i Tnslanneneduiidudaiieten auinazln
Yiaendn 5 uy. uazealnldne 7 un. iUt
ARITIFLILINENNAN lower obe dusaatNWAes
ﬁﬁmﬁ*mg’ (Malignant node) ﬁnguﬂ@ﬂ nng
Ussifiusetinimansdag MRI vida CT 19inalal
WANANNAY 9Un19mTIaaae Radionuclide 1ag
laN1EN1IATIadae FDG PET azinidadendn
atinalafinny Hansanian nie@nudniisanin
Widesiln AYFATATIANGAUNNNENTINLNFIATE

| u:1§u35?uu’ Qwsmsamﬂus‘oés‘nmua:u:L§\)§nthuUs:mﬂTna
2 on 17 adun 2 nsnniAu - SUIIAU 2554

o

ANMFUNIIANUNUIAT vearetiraesag|fail
(Wi 9 - 10)
NX lianunsnisidusiesninmaedld
NO lufin1sunsnszaneveansifanndasen
v mAnsdan regional node
N1 finnsumsnszanemaansiandasantinman
49U regional node i lenviesianin
waedliuiletanduReaiufeuusii
N2 finnsumsnszanemensiandasantinman
1319804 mediastinum 438 subcarina AR

v v

Audaunzisa (And 11)
N3 Hnnundnszaneaansiiaunearantnmaes
a ¥ = X X = i o
13nndatenide mediastinum vidauwnslulsa
scalene %78 supraclavicular node

(AN 12)

A9z R uAaNIMADY (tumor node) andAe
. de o A .
auneiiudaeiisuanngAny d9aznadndy Patho-
logical node iafanwaesNrnnln lnednsses
short axis LANINNGN 1 4. TIRINANIAANTUINANNT
§n1n RECIST v 1.1 criteria tThiazDamanyinmanai
short axis 41NN 1.5 al. 1w target tumor.



MNA 4 endsgaaunalnasiiwacoronal view LARS
N . v . v o

Aauiiiantandouuudie Jauin 4 98, wudiyNaesiaunin
Auriiidauaniuyuiinu (nw n) wazaaueRaiuEe
Uandald 5.5 91 (AW ) EHeANUINERRINIEUI ALY
hanudeudeatusuiateulfviny 1.375 (5.5 / 4) an
anwougifewinyuiuiunimewenuasdadaunainenn
. Y . X v e o .
fuauiadeuludiaasatuansliiiudninisgnanuidng
nifansneen dnflussas T3 fausidnfeuaziavimdnini

M9UsEIRUNITUNS NTEANLUDINLLE
(Metastasis)
NM3UILNUIZALNNTUNINTZANY metastasis (M):
HUANNIULNIZIZNNIQNATNAST
M1 dnasuninszanellivedancaun
1 I v
M1a nisunsnszansetlunsasan Tnadneulu
A’ % o £ d‘ A
Uatandunssiudin (NWA 13) Wsanu
nsuWsnIvanaduEiaiuLlan wu malig-
nant pleural YR pericardial effusion
(NN 14)
M1b nisunsnszanelivadenrdu uanlen
(A7 15)

n19teeiiiinnng Malignant pleural effusion s
sranAlaNadn NNINL pleural effusion 130 pericardial
effusion [ﬁ”lmvi’ﬁmﬁm?’]zﬁmawm%nﬂﬂ%\‘ifi%‘flu
malignant effusion vielal GeflanudAysienis
Auuaszazaadlsa nMwnnefedldannnsateuen
Aufunzisldvannn wadnansalsinisutlana
nnds@dilu malignant effusion Lﬁ@wuﬁ@uﬂmsz
‘ﬁlLﬁlﬂﬁuﬂﬂm (irregular pleural mass/plaque) 38013
Wuﬁﬂuﬁmﬁmﬂ@mﬁﬁmsﬁmﬂé”]uﬂmwmﬂ@ﬂ
(medial-sided or mediastinal-sided loculated

effusion) (N 14)

Acq Tm: 10

2NN 5 nwendisdaanfamesiiug axial view wanafauilanzidalani right lower lobe Inddatan (1w n)

= v o .
wazdnisgnatnidnluiala left atrium (A )

Journal of Thai Society of Therapeutic Radiology and Oncology
Vol. 17 No. 2 July - December 2()77' 25



NN 6 NieNTLItABNNaIRaTLLL axial view 1aansenludileasa wuieunzisawialunat left upper lobe

Annn N AewiteatAatunaenidenuaslgdau aortic arch TeANenvestmniuinld 4.5 au. Teuansdnfeuiinig

o & v P X o o E . o v a v Y Ye
ANATHITNRDALRDALAY URTNTN T NBUIUBAANLINADALADA descending aorta ']W,;INLLW 1A 90 aeAn W l@iuszes T4

UnFaziadndinisgnandn aorta iaANeesiaulanatfniunaendeniuiundd 3 4u. vianysiu 90 a9

M0 7 nwendisdaaniames axial plan - lung window
wansiauNzifaunluaiagsusy aglu left upper lobe
(NN N) LATNUARWERIUIALEN NUaAUALAN left lower
lobe Bnaasfiau (gNAFTLUNN 2 uaz A) uansdiaaseil
Fifluszey T4 (w9 Wulpezunsuuaneszes T4 Minaann
v dsl 1 a 3 a o
feuileranavtenludrameaii

MlorNi
10 bl
@ Llinterisbiar

@ Ssubaoitic (AFW)
N2orN O G parasrtic

7 subcarinal
@ 8 paasiophiageal
@ 9 pubssnary liganent

o R

1D ZLuppe param el

Lxisbar
& 13 sagmantal
® 18 mbugmerital

@ Fapsovasoek
A rewitradhecd

AW 8 NWLARZINTNUARAIFUMLANT] T09FBNINIMASY
lutansaeen

WA 9 nwenTstABNTaERSLIY axial view WAAIALLFN T89ReNU A

| u:1§u35?uu’ a_wsmsamﬂus‘oés‘nmua:u:L§\J5nmum‘\)ds:mﬂ1na
2 on 17 adun 2 nsnniAu - SUIIAU 2554



WA 10 MwenasdranRainaiiu coronal view WAAS MW 11 amtenmsdaenfinmesiug axial view Hsz

AUUUFN°] Ja3sRLLNIVER carina AsanLdauIw AENTIaAnALEELL (LUL) wazpau
YAe 7AW APW 3738 subaortic - station 5 Wasiaiiies
fusioutihvaesd left lower paratrachea - station 4L

MR 12 nuenaisdnaniaine s Wi axial view Ai2ZAL carina (NN N) WAZIZAL right main pulmonary artery (MW 2) AFIAWL
feunzifatesidrdenduirasaiiieaiusenunmanedl left lower paratrachea — station 4L (H) wazsanulvaeaiuian
subcarina - station 7 (s) BNYNNLAINUNMABIARLILS APW 338 subaortic - station 5 LATABNUARSIANUANTUINNAS

Right lower paratrachea - station 4R Tunan n

MW 13 nwenasdaeniawesuandiierian L axial view lung window N N SEALEILLLIBMENEN WURBUNISAHRN129Y

iU Auinane 6 11 agil Uaanfuuuaa (RUL) a1 luszau aortic arch wufiaw nodule Aisnuansaasriawlvey (gnest)

. o v Y . o Y n e . . v e e
waziew nodule (Aelusena) Ansvanaunfanaulandiunsaiudnn (LUL) Wnlsfunisundnszanaundadensnudradnidy
78l M1a

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 17 No. 2 July - December 2077' 27



27 14 nwenmistrexiiameimsenuansinludeiedulanaiuinnnn ddennndiiiunansen mediastinal side uay
Aeuaaniiatiuilen (gnast) Wedenunuwazgnidensulillegizunnavenfaiuasnas (trachea)

MuA 15 awendedraniamafdiuanadans multiple small enhancing nodules figau frontal lobe WA parietal lobe

v 13 i3 1 v v 1

aesin uazitleanestaaseuiaumaiiinsuassnuiuilu frondiked hypodensity fidau white matter Bnvisnuguituwna g f
; . .

parietal lobe fudasausey Anwzwanidnlitiunnaz brain metastasis Tennendsnsanudngilaeifeunziiilesdeu

aglaglifiainisuesilen

Reference:

1. Detterbeck FC, Boffa DJ, Tanoue LT. The new lung cancer staging system. Chest. 2009
Jul;136(1):260-71.

2. Kameyama K, Takahashi M, Ohata K, et al. Evaluation of the new TNM staging system proposed
by the International Association for the Study of Lung Cancer at a single institution.
J Thorac Cardiovasc Surg. 2009 May;137(5):1180-4.

3. Rami-Porta R, Crowley JJ, Goldstraw P. The revised TNM staging system for lung cancer.
Ann Thorac Cardiovasc Surg. 2009 Feb;15(1):4-9.

4. Rusch VW, Asamura H, Watanabe H, et al. The IASLC lung cancer staging project: a proposal for
a new international lymph node map in the forthcoming seventh edition of the TNM classification

for lung cancer. J Thorac Oncol. 2009 May;4(5):568-77.

| L8033 91sASANALSLASNYLE:L:5UINELUS:INATNg
2 on 17 adun 2 nsnniAu - SUIIAU 2554



Dalrymple NC, Prasad SR, Freckleton MW, et al. Informatics in radiology (infoRAD): introduction
to the language of three-dimensional imaging with multidetector CT. Radiographics.

2005 Sep-Oct;25(5):1409-28.

UyBico SJ, Wu CC, Suh RD, et al. Lung cancer staging essentials: the new TNM staging system
and potential imaging pitfalls. Radiographics. 2010 Sep; 30(5):1163-81.

Arribalzaga EB. New tumor, node, metastasis staging system for lung cancer. J Thorac Oncal.
2009 Oct;4(10):1301; author reply -2.

Remy-Jardin M, Duyck P, Remy J, et al. Hilar lymph nodes: identification with spiral CT and
histologic correlation. Radiology. 1995 Aug;196(2):387-94.

-

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 17 No. 2 July - December 2077' 29



uNUINSLAIUNIsSUSSINMUoaDIN
MO:U:ISHNS:DIVINS:QN

(Role of radiclogy in palliative painful skeletal mefastatic cancer)

o ¢ o ¢
FUTNUE WTIA, W.1.

o Ao

PUATATNE AUZUNNLANERT NUNINLNAUAUAIUATUNT

UNIHI
@ | dl Yo
naznzinszanennszgniunasinuldves
% ' = < .
fuaedauninazianistan TedenafanninIn
aa o Xy = o .
Tnvestloe wenifuaaenaliniozausonidu
manmm%aﬂu@@mqq (malignant hypercalcemia)
m:@ﬂﬁmmuﬁwm%mw (pathologic fracture)
waznazladundgnnasiu (spinal cord compres-
. = o v \ Ao o A
sion) n19guainEHLaeNqmLsuNeNg Atype
1. ALANEINTTLAA
2. Nuypruannsalunisinaauling
3. lasiunnaznszgniin
4. flaariuninznisnasivladumnds
5. flasiunazdnniannzuaaidesluaeng
R é/d o G| k% o Y dl
nsguadtheluninsiiasandusesenAagiden
TIYNAILA121 1NDNATLINNIDINITLATARNS
D vy A o o
wnsndeuainnisnszananinszgnliitieangn 598
S wildludsnisinmnaunsaussiniainig
29351l AITULNNETEALARIAIININTUDIUNLN
- “ 4 4 .
wardetsaeenisinm inefazanisndalinm
wazasunagilaelfatnagniaamanza

nsainlaa

nazdzianNszatNInsangiRnsgangnly
fuasnzidasunnazuziiadangnuuinaniy
Faraz 73 waziasay 68 muaAunulAtes lugioe

NS UmNaAuennns” Inanzidannszanadou

f L8033 91sASANALSLASNYLE:L:5UINELUS:INATNg
3 on 17 adun 2 nsnniAu - SUIIAU 2554

luninszanunfinszgnacudswzuaraso (axial
= , =

skeletal) asanludlunginszgndaundlanszgn
WAd (red marrow) iEadNzISNRsdNNTOLaTYLALTA
167

nangnsadlsrtuiutiaredlsanzifaazng
nszanefnlidvadenrdudon 1w narnziianszany
wanszgnlunzidadiunvsansifesangnuun
¥ A o aa . .
Qﬂqmzumﬂgmmﬁ@mmm (median survival)

| = 4ﬂl = o v =3 o
vl Wewesuiugiensiialendsagiuns
s0nTRRAuNIN Huhanguiliinnisnszanauinszgn
= 1 a = = 1w U t-dl
WenatReaazinianensallsaandngiaengui
fnsnszangliiedansaudonsng 1y filhauziia
WunninnsnszanannszgniNea19m eI dlE-
891UN1990ATIN 24 1Rew e WeUALNIIINENIg
nszaneldedaazdrAnyduindienudangiunis
20ATIRAUNGN?

guaenziiusunNInndnfasas 50 N9
wnsndauaINnIINIzaNENINgznN ( skeletal related
events: SRE) liunnmazumaidanlumengs nnos
nisnavuladunds nnngnszgniinainnisinens
AN BazN1aFuNIIHNARYTaRNaTIRLEINNITAN
\asannnisnseanasnaasnzise Tnadilhanininy

@ = ] a a
NTISINITANENINTTANINENaEN9AEain SRE
guivieraz 80 wazilfeguressraziIaIinge

. . 11 o VLE/V aa o v&j(”
(median time)"" panMasAN LAFLINFTRdIN9



a a <
nalnvasnisthafiatinnzaziSenszans
INIEAN

luntavinfiniss1sena1e9nszan (bone
homeostasis) AWBLAUNIMNUIUBLNANAATD
Osteoclast LAz Osteoblast WataANLITINTzAE
NINTEAN LIadNzIiazlaaaansinnlin1azsiea
ARTBINITANHALING LaziloRsnRLInTIuNzISaY

v L4 dl = Gl
nezfuszuudszaninasafounlunaiianvse

UassansnszsuszuLlszaming neainliifinanis

1apT1

IaanAn19vi197UT89 Osteoclast gnAILIAN
an 3 dausiagLlil A

- Receptor activator of nuclear factor kappa B
(RANK) wlusinfudnyeyniagjuuilaiaaduas Osteo-
clast %38 Osteoclast precursors

v
o o

- Cytokine osteoprotegerin (OPG) At ndue

Lo

N178EANEURINTZAN (bone resorption)
- Ligand of RANK (RANKL) #utininszgunis
ATANLIBANNTEAN

2,

FANEL
Osteaclast

Osteaclast differentiation

Osteaclast

J

3

3 . Osteoclast differentiation

g1l 1 uamanalnnisyinemes RANK RANKL uaz OPG

31 1.1 wame RANK RANKL waz OPG

g1l 1.2 uane N199UMULEY RANK RANKL $9aznszsu Osteoclast Hnnsuiiaga
g1l 1.3 uana N199UMULEY OPG RANKL danalil RANKL liansnsnduiu RANK 16

n178179RaTeenTEAntuNzUNA RANKL
az&UMU RANK uniautadiftenszuli Osteoclast
ﬁﬂ’mﬁuﬁﬂmuﬁﬂﬁﬁmmmzmmmmz@ﬂ OPG
agviwihidudaduds e RANKL §ufiu OPG
azdana’lil RANKL 4uiy RANK Tald denalif
Osteoclast lignnszsu Faufnmadas S aiineay
299 RANKL %38n96un13v1anuaes RANKL 19
n%u%tﬁmmmzmmmmz@nmn%u imdu
Osteolytic lesion

falindnthumaduziedaldenans pro-nocice-
ptive aulsun prostaglandms nerve growth factor
A endothelms "Nmuumu@ ﬂivmu’lummmi
Uapiy ‘W?‘ﬂQJﬂum’ﬂﬂﬁ‘yﬁﬂ’ﬂ‘ﬂuLLﬂ@\‘iﬂﬁﬂﬂ’]’)leN
pafiAnUnG feunziiiasifinaaiuduuaznaziu
Tasstnedullszamisnnutedunssgn danald

- X 4 4 y o X g
a1n1sthaiaunnTwdananilu wianiuiiuzise
nszansunszgnidenaliinaiiunisiunszia
tszan Ui superficial dorsal horn TIN1IANE
Tunywudnlaidansysuwindu anisdaansegn

v Y o ) A a
AnuziFFaslduafluuINnIIANLaaniaann
nM98NLEL (inflammatory-induced pain) 114 10 Win®

N3 RN
HUaen19NEI39NITANUNINTEANAIUNINKA
wuwwnedaaainistan Taganisdinutasnan
naNAL vialilalansidannudndn alkaline phos-
phatase luiaangeiatng nisitiadauniozuanain
n3fndsedRuarmaieanienda anduseslasy
mimw-mm"ﬁl,ﬁuLﬁuﬁ\umuqﬁﬁ' 1

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 17 No. 2 July - December 2011 | 31



el t‘ -
NMIATIIMNTIFENDU =N

Usziuang

(=1 - — . .
HELNNTEABNIEINTEQN | (17— skeletal scintigraphy
:I'Jaﬁﬂqﬂ'un_w'a:u:ﬁin'i:wn 1
wnganszgn
- — A’mﬁnﬂnﬁ

s NISONENTNLENLSE
fNADINTT '-u ~ (Plain radiography)

ni

amaa sy
Wougas

pmsEaanznanuladunas
AdBNITINTEBNEINTERNN
Amenise

wun’i:gn duvaminuuunany
amiadUndudgihmheuanaoii
AMEMINTANEAITDINATIDg DY

U521 UA28 magnetic resonance imaging
W30 871984 computed tomography lunsdin
lLilheusunszandunal usdsans
UsEHUNISN 52918 UazAHLABIRaN1SHN

,l AmSIdUNA ualians

UssiiuaIe PET-CT

WHUDAT 1 LAAINITLIUNIINNIRTATHaden i diNeAuAuNzHzIaNszanENINsEgn

faefiennisdnandeviaannisandiasde
mfszmL‘ﬁ"ammﬂmmniz@ﬂmfaﬂé’%’uma‘mmLﬂlm
WK 1Y NNTEanInn1e5ed (plain radiography)
faugdnldnupnuialng drennsdanueas aede
Juaeienisaesniozninaladunds wusealsa
AINNIINNANLIETABNNILARS NITANEL AYTAININ
AR ImAR I (magnetic resonance imaging)
Lﬁu@uﬁqﬁq@ﬂwﬁjﬂqalugﬂﬁ 2 Tunsiifidunis
nszangAfauInAdInsIaT e Ifedudants
n3zanafa NNTATIANIeTNAusazIiaNdenuas
HaFaumnsinatu fauandlumnaneil dsunisiden
ARNNImsIaNeiaRaAIsRansanetinsdoud

| L8033 91sASANALSLASNYLE:L:5UINELUS:INATNg
3 on 17 adun 2 nsnniAu - SUIIAU 2554

) dl 1 o v o
fuowluszurgnatulaiiiennisinazlavi
Skeletal scintigraphy edsziluseazaaslsa 9
Skeletal scintigraphy tun1smnsaalaanisanans
Technetium-99 methylene diphosphonate
inldlusenne vasanntiuanedinnazazanlu
a -dld % 1 U a d‘ 173 v
UFnaunansaienszgnuduinndlng iweldndes
gamma camera M3933znuUNTTantansa8959E
URninnnIUTnnd R Tanrazaneaedns
wWaawlslunszgnwulunazaulfidu osteoarthritis
degenerative WAz fracture AatiaziiulddNn1svn
Skeletal scintigraphy tlun13nsaafimNaNIZAN
ad o2 S IR
NIUNANARIAITATIAUNNIFNALEATNTDUEU plain
radiography MRI %138 PET scan usiu“®



a

a o ey v C PN @ o o o
gﬂ'ﬂ 2 LLZW'Nﬂ'l‘ﬂEI’NQ‘]J']EIWLLQ?‘]_lﬂ']?ﬂUﬂuIﬂElﬂ']?ﬁl?’]@W'N?\?ﬂ E‘IJQEIiJzLT\‘i‘VIﬂQIW?Q’ﬂNﬂﬂ?Zﬂﬁ@ﬂ@’]ﬂ nasaninelaenisans

Fdinditngin 6 e filseieanisdiandsdauans lifieanisintnfaw liiunismsaensdnszgnlinuauiiang (gu2.1)

oA MRI wudidsealsannszgndumnilanition L1 (gU72.2) ndsaniulsvinnismsaatuilalneds CT guide needle biopsy

d’ Adj Q’l d” IS o @ o :// ¥ Var o . . v S| N
(717 2.3) BemaTuileEudunnznzifnszaaninszgn uadaantiugiaglF¥unsvin skeletal scintigraphy wudngiasiiu single

skeletal metastasis (317 2.4)

M157199 1

¥ ¥ a o =
LAPNUTDALAZTRALALIAAINITAIATIANITIA

v
n1sNAdaLl UM

v -
ARatdel

Plain radiography

Skeletal scintigraphy

Computed tomography

unnsmmanazanamiuazsailaige

uesasiienldlunismsaadnnses
\HasanaINsnRsaanszgnlATa NI

W lunstszituauResaaaniania

Al (low sensitivity) n13wWiksaelsa
Lﬁﬂwumfzqnﬁﬁmﬂﬂ%@m: 30-75
AR INZAN (low specificity)
Tunsalilu purely Iytic lesion 81aluny
nrazANANTANTUATE

1A Aaudn9ga

Magnetic resonance imaging

PET scan

nIzgNINAINNENBANIN
Mlunsdsziiunnaznmsnaivladumas
o P G Vv
IRlasananmsnuenieunsdelidn
ansnnisziiuniaznazatadalin gleva

FUGREN

PPN ATLNIEANTUR G 1NNTDM IR LA

nanszanglldnszanuazeunziiu

%3 Yo (=3
msnenlagld59@ lunzazisinssangannszan

UNUINUBIFRIUNITUIINIDIN19UIAAN
nazRzinszatannszanulaiy 3 doude

1. AN797859% (External beam radiotherapy) vl
aa Yo
A5n1sussmnanslaaldiadannatauanans
91T UNFABINN95NEN Teaznanada bl

2. N3andn3nNTTunTad (Radionuclide therapy)
W1 Samarium-153 %38 Strontium-89 WNAZAL
v P o X
giloeninnanszaneuuuaandna (wide spread bone
metastases) tAEANTMATHATALALNIZANLFIMN
gnsnsvanslnensadaanntiuazianilassfadaan
UUNDNNANTARNLTILTIUN WARINIIONUNA

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 17 No. 2 July - December 2077' 33



k2 = 1 [~ & :7 [~ & :7 £
draAeaie WaRen11987 wasindaldanmnba
‘]_i‘ﬂEI(G)
3.1199" radio-frequency ablation (RFA ) N

Auduaefinisnszanaundanszanuuy Osteolytic

. d‘ o 3| 9&; a d‘ o a U =
lesion Fanaututr luuInunreaIafNaNInant
AN AnTladed s Taen19n RFA 11
grnagldnintndeslunisunady ndsaintuay
‘ﬂmﬂmumﬁmLW@mmuMmmmwmau‘luumm
Af0anis deiufeuilunzanienasiszaying
aeigtiag 1 muﬁmmmnﬁmwdqﬁm Tunsdii
fuhapadnldlanzivedina¥snandiungaes

Laal o U [~

nszpnanaliaanissneaningldainidu (cryoabla-
tion) wnuld Imen1susamIaInNIslamRstivanann
avanlFunimadnsiiandafannanedullszanni
a A o Y 0
UFnEenIzgNansae

NIRY3IA
e faluniazuzienszatanndensean
{uAsnmsussimansildnamiaia tnegilagas
An1smevduesaInniITeefed@seaas 50 fa 80
wazdeas 25 danunsaeainanneinisdanls ©
Taamatianisaneiadluisnaiiuiddaenuuie
1. nnsenesediened
(Local field radiotherapy)
2. n172e5AuUL Hemibody
(Hemibody radiotherapy)

m%‘a’m%’aﬁmwwﬁ (Local field radiotherapy)
Aennsanefedludeiumisiidanlnglinseunga
u??mmﬁﬁmimmwﬁqﬁqﬁmmmz@ﬂﬁﬁmmi
wazAaunziilnasoy ‘Emﬂﬁqmgwmmﬁ@mﬂm
mﬂW@H'mLL@z‘ﬂ@\‘iﬁumiﬁnmmm:@unﬁﬁwm'ﬁ
amwﬁqmmimﬂgﬂ‘ﬁ' 3 UBsNnuazANuINAST
nsanefedlunnaziiiausanuaneidy anesed
1/3117U 30 Grey (Gy) Taeutiaananseas 3 Gy 10m54

' :18V3IU Q’]S?T’]S?TU’]HUS\JHSDU’] la:u:80aneivus:nAlng
3 Ui 17 auui 2 nsNNIAL - SUIIAU 2554

2150104 20 Gy Tnailinananiaas 4 Gy 5 AS LAy
Y Y4 s d
aefFuNuATias 8 Gy 1 ATNTNNVANENNIANET
WunsAnEAuANLULEN WUdIN13R1859RATS
WAEN WTRRNLLULVAIEATY 41N1TALITINNBANIT
danlalduansneiy wilungunensaiamaanian
nraefadTIiANFetay 18 Waauiunisans
Saduvuntaduaiinufesay 9° Astiunisnivue
FnnufaRasseslddeyailsznaunisiansnn
angdunAauNie (life expectancy) AumLsiane
waz Tannanazifianszgninainwansaniniusuy
o Y| v . | d‘ U
wasanngiaelfanaiedineussmiainisudn
Y o U Yo o a ig o 1
duasunesaanaanifusiaqldiuiedanlusms
a N . N ISJ = o dlil o <R K A
WA (re-irradiation) TNIAALNFRIANULIDIAR
1. HadNUALNNAUNATY HA9ANNNNINUNIU 2
dgl d‘ 1 . | a 1// 1 £ = dl o
adlilaLtiane 9 luLTonil |y nadne eenantd
warlrdunas
2 YFunnusadneeaiannnewlund ol
waaaliun 206Gy laautNananieas 4Gy 5 AN
ViseanaLfuuATas 8 Gy 1 AN Tvazidufaniviue
Funufedndletiednfannsofuinls
3. annuavengdenaianunaaesgilon e
ANNIRaLAUeIaIN T AU ea A svazinan
satulugilianan wiazeigdanaiauuiaaes
fihaduninanaazlildlsslamiannnisanaiedan
Taavialinnsmeuauassanisaiafadludilae
angrinluseuaadlifneansauwsn Antlusesay 72
way 74 muansu Tneanigdilasuzidasiuniinug
IHunauauessan1dnE lannalunisanasaunsn
(Ga8az80) warn1raedn (3euavs?) Waweuny
wvifariindu ualunziieunsringuuzisesiangn
PUINNTADLAUBIABNTANLFART1A A9 (FREIAZ 78
TunnsanesauwsnLazsasas19 lunisanedn) tasl
a Yo dl = :// =l Adl
nagUseNnauauedn lunisesaiusnilanianay
ARLAKEILAA LUNITRNET TABNITIRILATUILATY
AENUTRRNLNANATI AN AN LLAENTI



tlaqiimatian1esasnefinauiinliuan 8n1s
AN N9y N13R1859RANUUARNS LAZN1TRNE
Fadlagandaniniisaslunissneininsuzisa

NIEANAINIEINILANTIAINNTDINNLENN A
N G e oad X A mm @ o
nauNziTLarantsuIsanlatadnsagiilun
RaAN U UIAR

N1397959AUUL hemibody (Hemibody radio-

A o a a v 1 (=]

therapy) ABN1T18159A LULTININg AL ailn
ANLUNIDATNANUBITINIE INIEFR8AY 76 184

L d‘ o a 3 o
EJ]‘]_]Q%I‘V]Lﬂﬁl’?l’]?;lﬁ‘\‘i@’ﬂﬁﬂﬂ’miilltLTQﬂﬁ‘zﬂ’WEIN’WEN

. Je 4 -
nszgnaznauNIanana sl 1 U Tay
N1718LLUL hemibody radiotherapyimﬂmmmm
ATUAEN NNTADLAUDY IHFANNAINNNTIRBLLILLANY
4 X B . . o
7 wien1samaziauly 24 faluandaainans e
wine9lsAmNaIanun1ate59R T3
o o dadXR o @ o
n819nNrRnefadn ataaufeaueululsane g
WA i ULAZAANIIAUNAT 1L AENAIN TR 1T
dl al 9:’ v al o a
NzAAUlEaNAREL AN INALN NNRTTBREANN5IR
Wusno

a

o a -d‘
gﬂ‘l/'l 3 LAANNITRNETNALLULLANIEN

o @ o ¥y 2o o o a aa Ly z o o
Qﬂqﬁmzwx‘imﬂmmmummﬂwwwﬂm IQ?UT’I"ITQ'NLLNuﬂ’]??ﬂHTI@ﬂTfﬁLW@HV’]@']NNW WUIMNBAUNSLINNNTSANENEN

nazgnAundaTiuasaznaviuladuuds (;Uin1.1) sennldaneuinudewiiaennuasmumianef @l fudugngaan

(317 1.2 uaz 1.3)

Journal of Thai Society of Therapeutic
7 Ne

Radiology and Oncology
Vol. 17 No. 2 July -

December 20111 35



NIAAMINNANITINEN
MsUsaMIeINIsLhnaINKzIEINgzaneNINITzaN
o Ay wae e 4
AfluazfieslAFUNIINE L ULNANNAI TILAA
AT TavNaIN1TLAANNALAZU L ANBLATLAN

v
o o

o A aa o o a = o
NAUAINUNITAANIBLAZANAUNNNIZANAILTIU

5l

2ode o R
AangnAtyNntunIsusamIaINIsegas aaluny
ALNANDRNIENNTHARINNANIIFNHIAINNNTRE

obe
=D

4
vy e « .
uaenNainisdanainninzusifanszana g

nszanNNinElaanIsaneiediuinaslifueud

19Anqx opiod A1l Bone Metastases Consensus

Working Party lanmuanisilsyiiuigesianlneg

ANABIAILAD
1. pain assessment score lAgUILLNUTZAL

n131U9man 0 -10 TesdssiiuAsiuuANlanLie

ihalpaiedsuazianuiniign
2. sziivannnisldanssiuennisdaning

Al Bunassindsniunisld morphine (mor-

phine equivalent)

TAENANNNN1IAIUAUBILLL partial response
1Jsviiuann 871n17UAARRININNTINYTBLNN T LRSS
1 v Q‘ o G
Azl ldlifinensedulan uTega n1Inan
Bunnnesiulsesatiesdasay 25 Tauainis
U ldNHAU LAZNANNAUAWBILLIL pain progres-
sion UsziinuaIna1n1sUlaa R iNTLNINN9 TN
AFugesazwiulaelfanuflanwingy veeldus iy
WNTUNNNNIMTawiniuFesas 25 Taaannislan

T e I SC RN

Wnauldinuutiaire lddaniinay
TneinliUnismeuauedannnisaIuied a1n1g

19paranaIaunsiadlnniin 4 udsanniiuennig

19A818ZAAAIDNLEA LNNIN d9UN1TBUNNATU
a1nNN1sUami ansKal AnNaNNnsa lunseaelug
. X daX

NI BATNITUBY ALATUAINBINITUIANATL

Y T < (12)

G AT

| L8033 91sASANALSLASNYLE:L:5UINELUS:INATNg
3 on 17 adun 2 nsnniAu - SUIIAU 2554

ﬁjﬂfmmﬁwmmiﬂqmmqﬁﬁﬁuﬁuﬁuﬁqmn

o oL al | a . = a
AENATIFUNINANNTL pain flare TaadTan1ainia
leteFeeay 30-40 284fLeanaied HunanisAnm
1481 dexamethasone 8 RaansuAauatsfadLie
flaafun1nziliaannisninanniesay 36 Wukasay
24 19

A a o % o o

Wadsziiunisfnenlagnisldninnesea
FANNITDNUNNTTDN TN AZNITAEANUDILARLTEIN
Insilane¥asay 65-85 wantinglsfnunisdasulas
z Yy K a LT aa
tnuldtnasansdssdudiaaaindszdfiuaznaaa
sraneniludndny Asuanslugi 4

v = (%
WNRTIILALIIINNITHLTIR
NATINLALNANNNNTRIESIAINDLIINNBINT9 A
wnifunadiefesdaunau Tnaeinisuazaugu
X Vo o . o aa
wsBuagfuALuenans waziBuinfidnadsly
. T4 Ja X v o 4 ey
WAATAS T991N1INNATUAUNINLALA ARLWLE
aasunulsTasay 50-70 Jun1ren8ASLAEn WA
Saeay 20-30 JUNN7RIENAEATI NUBINN9TIBLAS
1#%asaz 15-30 Rowilasniaulssasas 10-30
=2 EZ % al o a Yo 1
DanddnadnaAsaainFadaznulaas we
anunantlasiuls unsldeuinauldanReaunay
o a d' o d' Y 1 2 al
angfaRinetlasiuainisnanld douennisvieids
tunulaladveslaeialduusihlddilosfulsniu
aunsazans tasladne Tuifausailsanludag
FTUINBIETA AINFRIMNSNLALNNLAIUNINAY
Tadguu sz B eanlaiulige uuesh ligae
AUASNEIANNATEIARIMTIANUNG Wan 9 @end
WIAANINAINTONALAANITTE AR WLF IR
DUEAG!



!

5UN 4 wannIIFARINNIIINEIN1ITNEITNNITANENINTTAN

Bl ¥,

éﬂwmﬁquﬁmmmwuLmeﬁﬁfmmmiﬂmLLmﬁﬁ@uﬁuﬁqLLsﬁwm LivnnmEadny osteolytic lesion ﬁu?mmm:@ﬂ
tibia (gﬂﬁlm) il 5 UnnsaneFRLLUIRNET AemnunnIszantesLAaaNTu vt Fnneeid waeendlsfiny
ﬁmmmmW\‘iwudﬁﬁmu‘l}mmn%u (gﬂﬁ'zl.z) faufuTainisian Lﬁ'fammamm'mﬁmmw%&%mx@ﬂwudﬂﬁmmmmmma*
ﬁuﬁum%‘”ﬂ%ﬂ?‘iﬂ‘iz@ﬂﬁmmﬁLﬂmmﬁ*@ﬁmm Lili AN Bnuiinsene R RiRamUnsaranTesiRuIn Ty (gﬂ‘?‘i4.4) A
anflusedlafunisisnginanLdu s meInszgnuarane SR N AR (gﬂﬁ4.3)

a1l
= o A > Ao Na A o L e A
n’]%uumﬂimwmﬁﬂiz@ﬂLﬂuﬂwz‘ﬂwuim ?qﬂmmﬂm?ﬂqﬁ\@m”ﬂqmﬁluﬁHQﬁQﬁ‘iﬁTUﬂqﬁ\quﬁL'W'ﬂ
\ WA A = P ) a o \ o
e IuﬁzﬂQﬁlWiﬁJﬂJﬂqﬂq?ﬂq@‘Mﬁ"ﬂﬂquﬂlﬂﬂ\ﬁm@ﬂqﬁ‘ L@?N@%ﬁ\?ﬁq'}NLLmQLL?\? Imﬂ“ﬂ@lﬂ]ﬁﬂlﬂﬂmﬂﬁﬂqi‘?ﬂﬂq
a @ o o 1o @ wu D) o A = A g ooy oA aa sAaX
Lﬂﬁﬂﬁ‘z@ﬂ'ﬂﬂmqﬂﬁiﬂqrnﬂum@\ﬂﬂﬂq??ﬂﬂqL@qum ﬁ'ﬂﬂqﬁ“]_lﬁ‘ﬁ‘W]']'aqﬂq?LW@IWQﬂQEN@‘mﬂWWﬂ]Qﬁ]V]ﬂmu

oy aa X o o o
HﬂQEWNﬂWQZHﬂQiﬁ‘z’]Q IESIRN, NUNITUNTBNNTEAN

lanan3919d9

1. Coleman RE. Clinical features of metastatic bone disease and risk of skeletal morbidity.
Clin Cancer Res. 2006 Oct 15;12(20 Pt 2):6243s-9s.

2. Ratanatharathorn V PW, Temple HT Palliation of bone metastases. In: Perez CA BL, editor.
Principal and practice of radiation oncology. 4th ed. Philadelphia: JB Lippincott Co; 2004.
p. 2385-404.

3. Middlemiss T, Laird BJ, Fallon MT. Mechanisms of Cancer-induced Bone Pain. Clin Oncol
(R Coll Radiol). 2011 Aug;23(6):387-92.

Journal of Thai Society of Therapeutic Radiology and Oncology ;
Vol. 17 No. 2 July - December 2()77' 37



10.

11.

12.

13

38

Costelloe CM, Rohren EM, Madewell JE, Hamaoka T, Theriault RL, Yu TK, et al. Imaging bone
metastases in breast cancer: techniques and recommendations for diagnosis. Lancet Oncol.
2009 Jun;10(6):606-14.

Roberts CC, Daffner RH, Weissman BN, Bancroft L, Bennett DL, Blebea JS, et al. ACR
appropriateness criteria on metastatic bone disease. J Am Coll Radiol. 2010 Jun;7(6):400-9.
Roque IFM, Martinez-Zapata MJ, Scott-Brown M, Alonso-Coello P. Radioisotopes for metastatic
bone pain. Cochrane Database Syst Rev. 2011(7):CD003347.

Nazario J, Tam AL. Ablation of bone metastases. Surg Oncol Clin N Am.

2011 Apr;20(2):355-68, ix.

Chow E, Harris K, Fan G, Tsao M, Sze WM. Palliative radiotherapy trials for bone metastases:

a systematic review. J Clin Oncol. 2007 Apr 10;25(11):1423-36.

Culleton S, Kwok S, Chow E. Radiotherapy for pain. Clin Oncol (R Coll Radiol).

2011 Aug;23(6):399-406.

Arthur T Porter MD. Palliative care for bone, spinal cord, brain and liver metastases. In:

Leonard L Gunderson JET, editor. Clinical radiation oncology. China: Elsevier; 2007. p. 437-55.
Chow E, Wu JS, Hoskin P, Coia LR, Bentzen SM, Blitzer PH. International consensus on palliative
radiotherapy endpoints for future clinical trials in bone metastases. Radiother Oncol.

2002 Sep;64(3):275-80.

Nguyen J, Chow E, Zeng L, Zhang L, Culleton S, Holden L, et al. Palliative response and
functional interference outcomes using the brief pain inventory for spinal bony metastases
treated with conventional radiotherapy. Clin Oncol (R Coll Radiol). 2011 Sep;23(7):485-91.

Chow E, Loblaw A, Harris K, Doyle M, Goh P, Chiu H, et al. Dexamethasone for the prophylaxis
of radiation-induced pain flare after palliative radiotherapy for bone metastases: a pilot study.
Support Care Cancer. 2007 Jun;15(6):643-7.

-

i U:I§D35VUL] QWSHWSHUWHU§D§§HUWHa:U:L§\)5I’WU’HM\JUS:{HFﬂH8
on 17 adun 2 nsnniAu - SUIIAU 2554



unuINYoLSLASNNIUL:ISDCIDUSESOEd
Role of Radiotherapy in Thyroid cancer
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aziflu papillary thyroid carcinoma GREDGLERE
follicular variant @¢luasanauaz3andn mixed
papillary -follicular carcinoma nisAiiulsaazly
willau follicular carcinoma naswensnilsAash
Peendn cell type Hazanunsndy 1-131 18Aunn

2. Follicular thyroid carcinoma $nLAANIATN
follicular cells AR97239AMN FNA azLana nuin
/11N benign follicular carcinoma LWﬁ‘ﬁmﬁu cell type
ﬁ%lﬂu@mmmm FNA lunsiLein follicular adenoma
Az follicular carcinoma cell type HAefaanunsodu
lodine 16A

3. Hurthle Cell (Oncocytic carcinoma) Wl
variation Mﬁw@\‘i follicular carcinoma W#HANNNNS
AN®N19 molecular NAUNLGARNE papillary ¥nlef
Tansiifadufianideafafudnduinbe cell fh
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Hurthle cell #AuuaInuansluAuguLess
Faws benign D4 malignant 811d# microscopic
invasion azwudly benign 1nngn wedouluin]
AzWUIHANUILIINGN follicular W38 papillary
carcinoma 1544 lodine lauiduau wAsinazguns
quld sfes iodine uptake tuger| 1l

4. Medullary thyroid cancer lAAXNIA1N para-
follicular %78 C cell %ﬁmmmuﬁqm@ calcitonin
uziSariatisnazifly multifocal vise bilateral WAz
asiinsunsnszaneliliesninmaasldien azldedi
calcitonin fwWtumor marker LL@meﬁlm"ﬁmﬁu
Wugnasu Fewaz 20 - 30 aviiumiin MEN 9 MEN 2
az1fu autosomal dominant azifigadasiy RET
protooncogene 138 chromosome 10 NN35NH1AT9I
total thyroidectomy azg@nansanevnglinedeeas 90

C-cell a¢lai§1 iodine azaziiunNTEnEALlY
mﬁnmﬁﬁwﬁtﬁ@m
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weiNan poorly differentiated follicular carcinoma
Faaziinnanennsallsaiindn ATC nnswennsallsa
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acute symptom ANTUNINILANELVIFDNLNNAD
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Role of Radiotherapy:

ANFNEANANA N1THARA MAIRNNTUAIHN
NA13UINN95NEN adjuvant treatment Usznaudng
[-131, external radiotherapy, thyroid hormone
suppression, chemotherapy Adjuvant treatment
g Aoyaee well differentiate A 1-131uad0la
awnsnli 1-131 16 Tddaiglafinan azsiaq
NansunFadsnemaunuls dawsiin medullary waz
anaplastic f@5nw1asiunu Ui n1sldmeila
gufifazdelfnssnen ATy nadhafesiosas



Radiation therapy Techniques: Wau¥NNE extend
neck AasldutinInAqe Tme mobilize head wag
shoulder NM3snEsiasndUlaliLdazinEanIy
thyroid bed (differentiated thyroid cancer) Y3afnEn
ﬂ@ﬁdm\lﬂ‘;ﬁ thyroid, neck, superior mediastinum
(definitive treatment)

§13n= thyroid Wit field superior AN hyoid
AN suprasternal notch AT CT planning N175N11
WL definitive external radiation a2Fa99N treatment
planning mmmmuﬂuwmw WanzazFasly dose
‘wm me‘”auum% Lﬂ@N@“]J’]\'iLﬂF;I\W]@@'JEIQ“’@uVL@
Inadnfazdesliliunmiadldtdesndn 70 Gy fisos
13AnN7 14593 3 AR vire IMRT azdaaléunn

Dose Prescriptions:

futlu papillary, follicular, medullaryel,u low risk
CTV 54 Gy Tu high risk wastilu microscopic 59.4-
63 Gy i positive margins 63-66 Gy #18 macro-
scopic 66-70 Gy Tu anaplastic: conventional
fractionation kuzn 1914 1.5 Gy bid 04 60 gy 9%

References:

A A

Aunisliiaitne weadidios KPS Tihwsed
metastasis N133naziTuLLL palliation

Dose limitations:

Esophagus <50-60 Gy, salivary gland <24 Gy
mean dose, spinal cord< 45-50Gy, Brachial plexus
<60 Gy, Lung <20 Gy

Complications:

AN External radiation Awt/ldtingilss acute Ae
skin complication, esophagitis, mucositis, xerostomia,
laryngitis 42U late complication Wi skin fibrosis,
lymphedema, xerostomia, dental carries, esophageal

stenosis
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