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Wongkietkachorn A, Tantiphlachiva K. Emerging role of MRI in breast cancer screening,

pitfalls of current breast screening in Thailand. Chula Med J 2015 Mar — Apr;59(2): 151 - 63

Breast cancer is the most common cancer among women worldwide. An advance in
breast cancer screening can decrease its fatality rate. However, there are screening problems
in Thailand. Current tools used for breast cancer risk assessment, most of them are based
on database from the Caucasian are not applicable for Asian people. Mammogram also has
limitations as used for the Thais. Breast MRI can alleviate these limitations. However, it is
expensive and could produce a lot of false positive results. Thus, there should be clear

guidelines for breast MRI for the Thais to solve the current problem.

Keywords: Breast cancer, mammogram, breast MRI.

Reprint request: Tantiphlachiva K. Department of Surgery, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand.
Received for publication. March 18, 2014.

s

Inguseasn : 1. e lunauisaniunisalsansianiunlulaqriy
2. elunmuialyuinimmmasansasuzifaniunlulsemalnadulsznaunas
woudsetduaanid senzifan1unlulfaq iuluwsizandulszansing
~ ! o a ¥ Y o o
wazwmaTulatinisanan I nisdmnuntueadalulszainsne
3. walwuntanianaasanialaenis Mn13n299LANLN A ARLLNUAN TNA
(Breast MRI) Tuifaqtiu

*ANARTIAREANAAT AMSUNNLANART QWIAINIUNMINEAE



152 afuns 29ALNYSA2AS Lag nuen AuANandae Chula Med J

2ANG 29ALNYIAYIS, NBYT AWANAITIZ. N151Y Breast MRI T4N15A5I9AANTS

lsAnziSomua. QRIaINsaLIYans 2558 f.A — 1.g; 59(2): 151 - 63

1 %
aaX

BanzifamuunlunsiannuuesnTususunialuassiolan  n1smsaadanseniATy
arusnangniinisazle Tywinisazaasansesnzisasunaedtssmalngluifaqiiu Ae
UULLTATUANNE AN ] gnasNaIngIureyatszensdaza i uluddsz@ngnaniy
tszrnaede uastlywunaluladnmorefdimuudeearia  lulszansinenisdn breast
MRI u1laaunsnanyeaninnisasaasansasuifaqiiula  us breast MRI d7eidsiilasan

a - ¥ o o = ~ o ¥ o A=
PIAGIAZINA false positive A48 AINWANAIIANIATNITNIIANADNGTAAIINAWTUTI AR
sinmlselemugegn

v b2 % 1

ANENAR: NZRIAILY, NITOIENTWRNARILY, N1TATIUATUNALAAUNIAN [,




Vol. 59 No. 2
March - April 2015

n1151% Breast MRI 1un15m379ARN3adlsANSLSILANUN 153

% [ g a ¥ @ v o < ¥ a ' N
1. aonumsalsanzisaniualuilaqiiv wnsdunziFaAnududusunilslug vejaauinen
Tsanzifamunidulymdidgdwiuans  fu Teanuaygihe 1 seluasslnayn 17 au aziiy

o LY ' ' <Y L 1 i @ X ' o -
Wialan wuondgiasselunannnouilsanueauwly  wzdasun U 1)@ wenaniwuanginismzes
wnazd? lulssmasuigawdninsifaniundu  Tsansfaniunluand inadunitungaauluunasd

wsd‘ ~ sL ¥ a ”‘]j ‘]Jdl (1-10) ”‘]j <L\ vad‘ov
wziSainuninigalugudgs uaziluanwnnieng (U7 2)" 0 wazduamsnisangainlsanziiaidiAny

dusunilelugudeang 40 - 59 1% Taaazwugilos  moe (U9 3)"

1 9eluassawsiugn 8 au lulssmalnanziss

HUAHELILLLS ..
Kl

naimgn

Galui

“ﬂ
1M

E:
E

1l namgn

i1 W lgjuez

1n
o E
iR T

AL TWLTH

iFE=h IR

519 1. lspnzidannuuey 10 dusuuanlunwancdeesdszmalnatszand 2010

ka

. i

1994 1996 1993 2000 2002 2004 2006 2003 2010

57 3. dnsnisenaanuziunuNResauLlszanadgredlszmalna Y



a o - o =3 a o a =4
154 BAUNG WIFALNYIAYIT AL NWYT AURNRITIS

1 1 v
Lﬂuﬁm’mﬁfmﬁmﬁmimmmmmLmum

12, 13

d? o cole I ( ) <l: ”‘]JI I/Lglv aa o
AunUszezadlsn pengUaelafunisitiagy
- P & A !
LAZAIIANL MUTZUZIBNAL AZHN1INENTUITANANGN
aealTdATYy  AvineseiiulaananigewEng
ANUINFAIINITAEAINNLLEBA1LNanae"Y el
iagannAanugdalunigla W TlR lun1smea
- . o (14, 15)
ARNTBILAZNNTFNHNUANIZAN
TudszinalnadeluduwinrdjuRg iy
o s 7 = > ! ~
ANTMTIARANTaINTIF A uN  asTuldlnauini
M TliRfnae I zaniulseang
ng azaoelunmanulsalaluscacBunuainisalu
Anesne la N zaNIALT LazaINAluand a0

= < ¥ i dl
ﬂ’]ﬁ‘ﬁﬂﬂﬁl@\‘i@ﬁ]i‘iﬂﬂ@ﬁﬂﬂﬂi\‘iLWW‘HN»L@I‘LLVIZ‘;@

2. ymmsasadansasuzianuslulszina
Insuazuuavnanisunla

TurTaqaTudelud Auuzihdmiunimeaa
Fansesuziamunluszansinglnaianaz fafu
Lwajrz{f;u‘lmﬁqﬁﬁLLuQLqmﬂﬁﬁﬁmﬂmm”ﬂ@LsﬁmLL@z
glstanls laun NCCN Clinical Practice Guideline
in Oncology: Breast Cancer® Waz Saint Galen’s
guideline'” A avageaun melannsdnlesdniamsaa
s waznsleninonefediauadundniunis
Wansaunlaeiuzn 1) m@mmw;ﬁuugmmw,@mﬂ
Aeusouneng 20 T3ull 0 2) nrsmsamunlee
Aasuwnenn 3 Tlugaeeny 20 - 39 Juaynillu
gieng 40 Tl 3) nsanannidngustimua
(mammogram) Mniflugmeeengannnan 40 10 4)
m:“mmm;l’]uu c-;fm ﬂ?ﬂluLLulmﬁﬂvLV\qu’] (Breast Magnetic
Resonance Imaging, Breast MRI) Iu&;ﬂfmﬂfojumm
Lﬁﬂq@;q“‘”Lwﬂuﬁ@fﬁﬁuwuﬂa&lmﬁ“\i‘ﬁ
2.1 wunlsziiuanadsanzsiFaaunluilagiiy
Tuwmanzannuilszansine

ﬂ@@i”ﬂLﬁﬂﬂumﬂﬂumﬁqLgﬂuﬂuﬂwﬁu

v 1 v 1 v
Toun a1 Usraninenaiuanideantues N3naeaYn7

Chula Med J

o

AuLanieengpnvie luineiiyns v TemnR sz 3R
ATl NUIULYAT AINUUN WP Uz
naTulsaanunila gz drziRasauniatrnnz e
P PANRALINANISRUENIIN ADTIM 8119 nnsla
goslul Magnied AUIPABLATINEAN MTANVAY
uaznequYs 10 lulaquiuily Asuuudssidy
AR BIRRN TR AN AT WANNANE LT
Gail model®, BRCAPRO'"™> "™ Claus model®”, Tyrer-
24 - 28)

1 v ¥ ¥
Cuzik model® @qlaladeanemuniAiuns @

= S Ay Ve N
LudssidumnuLg ﬁl\iV]iﬂﬁ‘UﬁQ’]ﬁJuﬂNNWﬂ

1
=l

fign M Gail model dwWaiun lag Dr. Mitchell Gail
a1n@n11% National Cancer Institute® *” qu 1{a4
Besthesda ﬂizmﬂméfvﬁ@LN??mLLuuﬂ@zLﬁuﬁ%mﬂ
AaAsenaTunzisanualuan 5 Jarennuas
mml,?ﬁlmwﬁqmﬂ 90 1 Tasnlsziduanangilaqiii
mqlﬁ@ﬁ'uﬁﬂ?m"’nﬁ@u mqlﬁﬂmﬂmmmmmﬂ
fi’]mummmﬂﬁ‘ﬁlLﬂuml,?*w:mu ANUIUABINITATIA
Fuitlemiun navesnnImsaT e Atypical
hyperplasia LAY AT
atnglsAnunn st ssfiudananunls
Tupulngenaluwsnzan  wmszuunysyifiuganann
Wmuﬁmmﬂﬁﬂu%ﬂﬁg@ Breast Cancer Detection
Demonstration Project (BCDDP) and the Care Trial®”
ﬁﬁl\iLﬂumiﬁnwﬂwﬁjqﬁamqLﬂuzﬁlqulmai uenani
fnEnizanz s IneviseTale @ e fuanansann

[ % ' A = ¥ dl @ (31, 32)
17z11n9A9NAAR HAUIATRIATUNNLANNANC"

¥
3 yanainiy Gail

LAEE AN LIUNANNAN
model ﬁaiﬁm@mqmmﬁqLgmmﬁm‘ﬁ'ﬁmmmmq
WUgNTTN (inherited breast cancer) LL@:E;ﬁﬂjx‘lﬁﬁ
UsedRnzSamuauazielaluasenni (familial breast
and ovarian cancer) LLﬁjﬂ’a‘xﬁl/\i Dr. Gail IZE@;’]\‘}LLU‘LI
Uszifudamszmindanistsviiunnudeslud e
Autuiu waz Gail Model ”L;ﬂ@zl,ﬁw;quﬁwﬁ
pnanaaiuaie wazianlauusrinndinnsasauy

Uszifindu o e mmsnzaniulszananguiiiy



Vol. 59 No. 2
March - April 2015

P Q 2

woudsziduit lafumnuidansesasunme
BRCAPRO d4a919annguzayagtlaaiaznalaeiin
q48197N&@n111% MD Anderson, Southwestern Medical
Center at Dallas Way Duke University N9 110U
dszifiutilugnaeide wuanlsziuaanui@eslugilos
e@aAInaAaTuazale 2 0

wanantyuiuuulszidunaad aelu
taqriulumsnzaniulszansinawas dssnalneda
HlAmaUNgTa sl LAYWN19RAIIRARNIBINTLTUAIUN

! A o A oo ¥
BENATAY AneNTEy A wILlszinnd wazilayun
Y 2 o ¥ Ada o o

nsnnaninens Tnaenizaumalulaginianin
ﬁﬂmm@mmﬁmmmu%?qLmuu

IM‘]J‘J‘”LVM»LVIEILV]E]‘]JT]U?JE”LVI ﬂﬂﬂ@Lﬁ]?L@ﬂ ‘W‘LIQWN‘HELI\‘]

Crombie et al®

VL‘V]EIN ﬂfMNﬁ‘ LRSAITHE q%lummmmm WuNﬂ’JF;I

oY

puled uazlmsaaduunme Anesnan anRalani
mammogram latesnangrdieedinnae Asanaly
éﬂﬂjqiﬁnﬂuNzﬁlfaulﬁﬂﬂsz‘imﬁlum@mmqwuiiﬁf;”\iLLml
i 7 wazlasunssnmiviumasd
22 walulagimsananniefimuniiaasinaly
lszgnslne

Iuﬂ@'ﬁﬁumwﬁw%al,gmm (screening mammo-
graphy) uAzuAn U9 A AN TeINZIT ALY
aendlsfinnaluaylnenuaasnfiafa
2.2.1 AIHUUILU ULBILATUNT HINN21E17
peAumn ann1sanelae Bhothisuwan W. Tud 2004
Wm'ﬁ;ijq”l,mﬁ@”ﬂﬁmu;mmﬂu heterogeneously
dense 21,498 (59%) waz extremely dense 5,146 91¢l
(14%) mu%wm 73% ﬁﬁmﬁwumﬁm;mu@qm)
ﬁaﬁﬂﬁ;d’]mﬂlummm@s;ﬂfmmﬁw“” Tnenaniy
mnAasiimsmsaalugiiflenguasnan 40 19 Feazidiu
demnuniTudannlaesiall vlsguensmunuei
pufintinfieanagn®
2.2.2 NNTATIAMINLLTUAUNT AUAEAIULNU
(multifocal ¥3@ multicentric) RANIaARI?

v

AMNNITATIAMIE mammogram WAL ultrasound

n1151% Breast MRI 1un15m379ARN3adlsANSLSILANUN 155

Fanulalun1snsany (sensitivity) iNeN 26.2% @95y
multifocal Waz 55.5% &1%5U multicentric“® n1lu
NMIATIANLNITLAUNAINANITuAT Uy Uae
e 4 . !
NRUANMNLABIADNIIZAINAD

2.2.3 N1SASIAARANTAI LUK HIUNISVIIARENTTH
ANWANUBILATUN LIU LETHLAUN AR NIZNTEN
WINANUNLLL Retroglandular® @islafumanuiian
wnaululaqiughanguiiussautymlunismnma
WINauLAzANRALNAUT IR Taw U N
LATHLAUN Y Tagasa N9 mT9a LA ULaNIZ micro-

- . 4 X = o =

calcification W1EU“"Y WanAINTWINNN19FITUUDY
FalAu“ waziiannnasaveawAaLdss (calcification)

' v p 1y
WAINITHAR“Y azyinlunisgn nEnasaang e

“3. 45 qeinm

! v Yo . A aa
aaue 1 I fun1s@annaiuvsedalau
benign calcification d9a1aduauiunziFale iy
Au2 2 Juplasunisasuniuniagnisanladu
(fat graft) @1aLnm fat necrosis“” e microcalcification

1”4’ o8 q48)
NN LT UENEINAINNEIE
2.2.4 nzisaanunluwatgng daaauiulszunn 1 %
LTI TS AR o
P93y1laaNzFuauNTsNa® Hesandiamniu
Funauuee A9lANegIna1uIn NN Tuiuaeyn
. v o 1 d’l 1 o 1

mammogram lwaaanugthanguitlunintn unlu
aqiiuiiyanaaruauniei lnfugesuuealnsiau
wWInunaiwy mMlmidsrnudsanelsanziia
WUNNN YW
2.2.5 N5 M AARTITIIUALANUN (breast ultrasound)
gelgsaniy mammogram {1aanialun1snsaanau
¥ uarni19mI9any

P4

WJ’]NNﬁﬂﬂﬁﬂluﬂﬂﬁ@qﬂﬂﬁﬂ’]’iﬂﬂmﬂLL‘W‘VIEIN p3aaliu

@ dld < ' 1
WL WTIUIALA NN 1T TU.

mmy (operator dependent) mmmwﬂumumq

AR
TNyl

3. NSAATAINNALALNIS LENITATIALATUBNAQE
ARuuaLuantiw (Breast MRI) Tuilaqiiu

Breast MRl 1Tumalulagininaauzise



156 afuns 29ALNYSA2AS Lag nuen AuANandae

Lgﬂuu‘ﬁlgmuﬂﬂuﬁwﬁu 1A EN783197 AN
nsulasuudasniaag enluaesdlsneuntelusin
wazlasuluanied gunuud mdnfinasidd suutlas
fel1n153a gadolinium 39uA2EATAINATOEN
Ui iTungfseananniiedlelnila iesann
W nuneun e siia A AN A eannngg (tumor
angiogenesis) VTﬂﬁ;LﬁmﬁﬂHm: rapid enhancement
and washout N1 MRI“Y

lugiefiiugnesuAradaanuan breast
MRI & sensitivity ﬁmﬂﬂfgl’m’]imfm;‘m mammogram,
ultrasound LL@::ﬂ’]iﬂ@o’]LgﬂuﬂluéﬂQﬂﬁﬁﬁuﬁﬂ??N
ANALREI Tag sensitivity 289 MRI, mammogram,
Ultrasound UAEANIARIALNIUANIATIANLIATN
ReaUnd Ae 77%, 36%, 33%, 9.1% wazil specificity
95.4%, 99.8%, 96%, 99.3% muasL ¥

Breast MRI gﬂl%@ﬂlwLLWéu@ﬂﬂiuﬁ{ﬁqﬂ@szﬂ
ININLAINNTAUN T DI ATD mammogram LAY
ultrasound 1o w97 sensitivity YeanIRIANRIR
G:QEI breast MRI ﬁﬂl’l 95.7% %x‘i@x‘mql’] mammogram
R sensitivity 74.5%" % breast MRI flausiugingn
lunselguiefienyrien vivedl dense breasts iiesann

1 1 v

B LANUNTLULBIANTaNaUNIR (masking effect)®

Chula Med J

A9ua mammogram i sensitivity anadan 80%
widan 30% luatuzh breast MRI lulafunanseny
fanan® breast MRI §lafl sensitivity 1Ananlunzis

¥ < . . . (12) =
LWIUNN N multifocal waz multicentric™ Taad
sensitivity 66.7% Laz 88.8% luanuziin1snsanas
mammogram LWAa< ultrasound Y sensitivity 26.2%
LAY 55.5% ANNANAU“Y Bnviansly v eii ey

519 hreast MRI § sensitivity wae specificity

LN
Tun19m399n19599998 A TAUDS 95%, 93% luanieh
mammogram A1 23%, 98% way ultrasound HNAN
59%, 79% ANa1A U luynddananniailunse
FAlAL breast MRI 414130M999 ALK UENNI1 L8480
breast MRl 4111504810 siliconoma 8anannnautzLi
¥ o aa Id dl al (63) =
19 IneifnTalauay luEesuasiiladn contrast® lunsdl
HWELATIAR fat graft N19M99m%E breast MRI 411190
wana iy fat necrosis 7 IATNITDATIIANLAE
mammogram 16 breast MRI €l lNadWs715 lungu
. = v L7 1 = o v = (65)
nzifamnunlugbaaamuhaafuyue® wanain
1 breast MRI 414130M993911AN 21 lABLN9UBE 5 N
Fuld® Feaz@annainisngaanae ultrasound
A1N30471UANANN30T8Y beast MRI lun1sanwa

ANTANITATIAAANTAINELGUAIUN I AFIA1T199 1

M990 1. ANNAINIINLAY beast MRI TUNN7aA28AAANNTATIAAANIBINZITANLN

1A ANITATIARANTDINELSUATUN Sensitivity
Tuilszgnslna Mammogram Breast MRI
mwwmLLulwumLgﬁumﬁmnﬂ'ﬁwmm{um 30% 96%
MRS AT AN EIF LY

Multifocal 26% 67%

Multicentric 56% 89%
miﬁm@ﬁﬁmifaqlut;chumavi’qﬁ@ﬂﬂﬁmnLw{w'au;mu 23% 95%
SR TIUmAN L - 5 1.
5PN AT FAruenanunn Tufluanseny

Tunsuiiuaaenn

mammogram




Vol. 59 No. 2
March - April 2015

umnailszmeAfinns1s breast MRI iTuaanuihs
y09n95nE TranzSannasaund 20079 Tnelu
anigeliing ananlsaniFeedlsvinAanigeing
(American Cancer Society) VLL;W/%J‘LNLLMQLT]]ﬂﬁﬂﬁ
“American Cancer Society Guidelines for Breast
Screening with MRI as an Adjunct to Mammography”
51y Ieils breast MRI 1nnsnsaadnnseslsanis
Ny viefidaanandaege laun yudedidau
BRCA AaUnAfi1Afitesiiiiy BRCA carrier fiannu
A9 (BRCAPRO) 11nn91 20% tnelasusadiion
winenszwaneang 10 - 30 1 dlsa Li-Fraumeni
syndrome %3aillsA Cowden and Bannayan-Riley-
Ruvalcaba syndromes wazlud 2008 dunANAINSaEd
LgﬁuNLLﬁﬂﬂTﬁ?ﬂ (European Society of Breast Imaging)
15@@numm°ﬁﬂ§ﬁ§ “Breast MRI: guidelines from
the European Society of Breast Imaging”® dele
breast MR ”Lummmﬁmmmémjdﬁﬁmmlﬁmgq
(Life time risk >20%) s9avsfi@in BRCA Annf
Tg1lsziiunnsneUauaine neoadjuvant g A Auen
nsnduTunF st I nn s R LT LR UF A
AL (breast conserving therapy) dlgﬂ?zl,ﬁur;;ﬂ'm

v v

fluanmnsonizeagdainnisnmasnaanle lana
AANIDUAIUNT1T A BNENAINI93 Hada T
nzifunun warladsviwmnuun wod uilauns
nezatNNIAINNEI lunIuuMaeiin
& . ' on®
waNaINPANIANNNTIA R WNuag Tstldaln
na19431/anan “Breast MRI T lawduiiasnimaanss
annall unlawnllegluununisiiadelsauazinm

66) 2’/ @

NS UAUN eI ™ Fauazifiulaainisin
preast MRI un g uaauniialunisnsaadnnses
uazinmlsanziSup LAz asnanaatszanine
LAYTEaAS AN RETIRA NNz S ALl andls
fAnu breast MRI faas1ialoun 1) N19iiim false

67, 68

positive® ® yFanrsneaanuseslsadelulanzise

“ﬁﬂ‘ﬂ’]@ﬂ"ﬂlﬁ Lﬁﬁﬁflﬁﬁ\lﬂvﬂfl@LLZ\]Zﬁﬂ’]ﬁ‘VID’WMVﬁmﬂW?V]d

n1151% Breast MRI 1un15m379ARN3adlsANSLSILANUN 157

v

wmAuld® 2) 31a1g9 WawsuiunisasIane
mammography Wag ultrasound WARNNNITANEA
cost-effectiveness analysis WLINN9 1T breast MRI

v 1

HanuauA1dImFunIIasIafanIanziFn Wy

NANNHAYNIALNGY 11 yTREW BRCA Rans @7

wazeaglutaseny 35 - 54 1 Auiuasmasinimgnig
o A YA ° = ¥ a

nsAaenygndauandunalaelouuudssidu

ANHLA BN TR UNT NN zaNA Ul szaing lng

1 v

BENUNATY AsaziinlszTamugegn

agu
Tpnzifanuniunsdannuuasludusy
< " < .
uilaluantialan uazidunilaluamnuannismne
sanlussmnalnenase luanigalisn1nuaIniImaa
o Aok o ¥ o
ApNsasNATuAINIDAnERsIN1IANe launiTaqiiul
Usewalnguzidanuunauduue Tunigeau aadaau
A11e 8198 9N AL A RINUINTATIAAANTBINZLT
wunludszmalng iieaslnandnsnn1snfety
= o
WAEITTI
TUNIN19ATIAA ANTAINLLFILA 1 UNT A

Uszwalnglufagiiuae wuudssiliuanui@esnng
gnasNang Ut ey atlszainsianie Mnlulud
dse@ninndulszansieda waziloyuunalulad

' o a Y Y o o °
Ananesadmuniaeandalulszannsing  n19n
breast MRl 1111 4141908A28ANNANNTATIRAANTES
TuiTaqiiule ue breast MRI H101881H89a1N31ANE
WAZLAA false positive 1A9ne FetiuRIALINNIRINNT

o A Yo o Ao = a <
nisAmaanyNiANadunn agazinasslaauy

494m

21984

1. Townsend CM Jr, Beauchamp RD, Evers BM,
Mattox KL. Sabiston textbook of surgery:
the biological basis of modern surgical

practice. Philadelphia: Elsevier Saunders,



a o - o =3 a o a =4
158 BAUNG WIFALNYIAYIT AL NWYT AURNRITIS

2012

2. Siegel R, Ward E, Brawley O, Jemal A. Cancer
statistics, 2011: the impact of eliminating
socioeconomic and racial disparities on
premature cancer deaths. CA Cancer J Clin
2011Jul; 61(4): 212 - 36

3. Hunt KK, Newman LA, Copeland EM, Bland KI.
The breast. In: Brunicardi FC, Andersen D,
Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE, eds. Schwartz’'s Principles of
Surgery. 9th ed. New York: McGraw-Hill;
2012: 423 - 74

4. Information Technology Division, National Cancer
Institute. Hospital Based Cancer Registry
2010 [online]. 2010 [cited 2012 Sep 10].
Available from: http://www.nci.go.th/File_
download/Nci%20Cancer%20Registry/
Hospital%20Based%20Cancer%?20
Registry2010.pdf.

5. Shin HR, Joubert C, Boniol M, Hery C, Ahn SH,
Won YJ, Nishino Y, Sobue T, Chen CJ, You
SL, et al. Recent trends and patterns in
breast cancer incidence among Eastern
and Southeastern Asian women. Cancer
Causes Control 2010 Nov; 21(11): 1777 - 85

6. Information Technology Division NCI. Hospital
Based Cancer Registry 2009 5 October 2012;
25. Available from: http://www.nci.go.th/
File_download/Nci%20Cancer% 20Registry/
hospital%20based%20cancer%20registry.
pdf.

7. Information Technology Division, National Cancer
Institute. Hospital Based Cancer Registry
2008 [online]. 2008 [cited 2012 Oct 5].

Available from: http://www.nci.go.th/File_

Chula Med J

download/Nci%20Cancer%20Registry/
2008.pdf.

8. Information Technology Division.National Cancer
Institute.Hospital Based Cancer Registry
2007 [online].2007 [cited 2012 Oct5].
Available from: http://www.nci.go.th/File_
download/Nci%20Cancer%20Registry/
2007.pdf.

9. Information Technology Division.National Cancer
Institute. Hospital Based Cancer Registry
2006 [online].2006 [cited 2012 Oct5].
Available from: http://www.nci.go.th/File_
download/Nci%20Cancer%20Registry/
CANCER20.PDF.

10. Information Technology Division.National Cancer
Institute. Hospital Based Cancer Registry
2005 [online].2005 [cited 2012 Oct 21].
Available from: http://www.nci.go.th/File_
download/Nci%20Cancer%20Registry/
2005.PDF.

11. Porapakkham Y, Rao C, Pattaraarchachai J,
Polprasert W, Vos T, Adair T, Lopez AD.
Estimated causes of death in Thailand, 2005:
implications for health policy. Popul Health
Metr 2010;8:14

12. Health Information System Development Office,
Bureau of Policy and Strategy, Ministry of
Public Health. Mortality rate due to breast
cancer 2012 [online].2012 [cited 2012 Oct5].
Available from: http://www.hiso.or.th/hiso/
visualize/en/Series.php?v=v236.

13. Kohler BA, Ward E, McCarthy BJ, Schymura MJ,
Ries LA, Eheman C,Jemal A, Anderson RN,
Ajani UA, Edwards BK. Annual report to the

nation on the status of cancer, 1975-2007,



Vol. 59 No. 2
March - April 2015

featuring tumors of the brain and other
nervous system. J Natl Cancer Inst 2011 May;
103(9): 714 - 36

14. Information Technology Division. National
Cancer Institute. Hospital Based Cancer
Registry2004 [online]. 2004 [cited 2012 Oct
5].Available from: http://www.nci.go.th/File_
download/Nci%20Cancer%20Registry/
2004_.PDF.

15. Information Technology Division. National
Cancer Institute. Hospital Based Cancer
Registry 2003 [online]. 2003 [cited 2012 Oct
5].Available from: http://www.nci.go.th/
File_download/Nci%20Cancer%20Registry/
2003.PDF.

16. Information Technology Division.National Cancer
Institute. Hospital Based Cancer Registry
2002 [online]. 2002 [cited 2012 Oct 5].
Available from: http://www.nci.go.th/File_
download/Nci%20Cancer%20Registry/
2002.PDF.

17. Gnant M, Harbeck N, Thomssen C. St. Gallen
2011: Summary of the consensus discussion.
Breast Care (Basel) 2011:; 6(2): 136 - 41

18. Smith RA, Mettlin CJ, Davis KJ, Eyre H. American
Cancer Society guidelines for the early
detection of cancer. CA Cancer J Clin 2000
Jan; 50(1): 34 - 49

19. Constanza ME, Chen WY. Epidemiology and risk
factors for breast cancer [online]. 2012
[cited 2012 Oct 14]. Available from: http:/
www.uptodate.com.cuml1.md.chula.ac.th/
contents/epidemiology and risk factors for
breast cancer?source=search_result&

search= risk+breast&selectedTitle=1~150#

n1151% Breast MRI 1un15m379ARN3adlsANSLSILANUN 159

H56.

20. Gail MH, Brinton LA, Byar DP, Corle DK, Green
SB, Schairer C, Mulvihill JJ. Projecting
individualized probabilities of developing
breast cancer for white females who are
being examined annually. J Natl Cancer Inst
1989 Dec; 81(24): 1879 - 86

21. Claus EB, Risch N, Thompson WD. Autosomal
dominant inheritance of early-onset breast
cancer. Implications for risk prediction.
Cancer 1994 Feb; 73(3): 643 - 51

22. Berry DA, Cronin KA, Plevritis SK, Fryback DG,
Clarke L, Zelen M, Mandelblatt JS, Yakovlev
AY, Habbema JD, Feuer EJ. Effect of
screening and adjuvant therapy on mortality
from breast cancer. N Engl J Med 2005 Oct;
353(17): 1784 - 92

23. Parmigiani G, Berry D, Aguilar O. Determining
carrier probabilities for breast cancer-
susceptibility genes BRCA1 and BRCAZ2.
Am J Hum Genet 1998 Jan; 62(1): 145 - 58

24. Tyrer J, Duffy SW, Cuzick J. A breast cancer
prediction model incorporating familial and
personal risk factors. Stat Med 2004 Apr;
23(7): 1111 - 30

25. Benichou J, Gail MH, Mulvihill JJ. Graphs to
estimate an individualized risk of breast
cancer. J Clin Oncol 1996 Jan; 14(1):
103 -10

26. Gail MH, Costantino JP, Pee D, Bondy M,
Newman L, Selvan M, Anderson GL, Malone
KE, Marchbanks PA, McCaskill-Stevens W,
et al. Projecting individualized absolute
invasive breast cancer risk in African

American women. J Natl Cancer Inst 2007



a o - o =3 a o a =4
160 BAUNG WIFALNYIAYIT AL NWYT AURNRITIS

Dec; 99(23): 1782 - 92

27. Barlow WE, White E, Ballard-Barbash R, Vacek
PM, Titus-Ernstoff L, Carney PA, Tice JA,
Buist DS, Geller BM, Rosenberg R, et al.
Prospective breast cancer risk prediction
model for women undergoing screening
mammography. J Natl Cancer Inst 2006 Sep;
98(17): 1204 - 14

28. Chen J, Pee D, Ayyagari R, Graubard B, Schairer
C, Byrne C, Benichou J, Gail MH. Projecting
absolute invasive breast cancer risk in white
women with a model that includes mammo-
graphic density. J Natl Cancer Inst 2006 Sep;
98(17): 1215 - 26

29. Gotzsche PC, Nielsen M. Screening for breast
cancer with mammography. Cochrane
Database Syst Rev 2011; (1): CD001877

30. Carlson RW, Anderson BO, Burstein HJ. NCCN
Clinical Practice Guidelines in Oncology:
Breast Cancer. Washington, PA: National
Comprehensive Cancer Network, 2012

31. Maskarinec G, Lyu LC, Meng L, Theriault A,
Ursin G. Determinants of mammographic
densities among women of Asian, Native
Hawaiian, and Caucasian ancestry. Ethn Dis
2001; 11(1): 44 - 50

32. Maskarinec G, Meng L, Ursin G. Ethnic differences
in mammographic densities. Int J Epidemiol
2001 Oct; 30(5): 959 - 65

33. Bhothisuwan W. Practicing breast imaging in
HRT ladies in Thailand. J Med Assoc Thai
2004 Oct; 87 Suppl 3: S169 - 73

34. Stein R. Breast cancer risk underestimated for
blacks, study says. Washington Post 2007
28 November 2007 Sect. Special reports

Chula Med J

35. Kurian AW, Gong GD, Chun NM, Mills MA,
Staton AD, Kingham KE, Crawford BB, Lee
R, Chan S, Donlon SS, et al. Performance of
BRCA1/2 mutation prediction models in
Asian Americans. J Clinical Oncol 2008 Oct;
26(29): 4752 - 8

36. Crombie K, Hancock K, Chang E, Vardanega L,
Wonghongkul T, Chanakok A, Mahawan S.
Breast screening education at Australian
and Thai worksites: a comparison of program
effectiveness. Contemp Nurse 2005 Jul;
19(1-2): 181 - 96

37. Kim BS, Moon BI, Cha ES. A comparative study
of breast-specific gamma imaging with the
conventional imaging modality in breast
cancer patients with dense breasts. Ann
Nucl Med 2012 Dec; 26(10): 823 -9

38. Saslow D, Boetes C, Burke W, Harms S, Leach
MO, Lehman CD, Morris E, Pisano E, Schnall
M, Semer S, et al. American Cancer Society
guidelines for breast screening with MRI as
an adjunct to Mammography. CA: A Cancer
J Clin 2007 Mar; 57(2): 75 - 89

39. Sardanelli F, Giuseppetti GM, Panizza P,
Bazzocchi M, Fausto A, Simonetti G,
Lattanzio V, Del Maschio A. Italian Trial for
Breast MR in Multifocal/Multicentric Cancer.
Sensitivity of MRI versus mammography for
detecting foci of multifocal, multicentric
breast cancer in Fatty and dense breasts
using the whole-breast pathologic examina-
tion as a gold standard. AJR Am J Roentgenol
2004 Oct; 183(4): 1149 - 57

40. Malur S, Wurdinger S, Moritz A, Michels W,

Schneider A. Comparison of written reports



Vol. 59 No. 2

March - April 2015

41

42

43

44

45

46

47

48

of mammography, sonography and magnetic
resonance mammography for preoperative
evaluation of breast lesions, with special
emphasis on magnetic resonance
mammography. Breast Cancer Res 2001;

3(1): 55-60

. Dershaw DD, Chaglassian TA. Mammography

after prosthesis placement for augmentation
or reconstructive mammoplasty. Radiology

1989 Jan; 170(1 Pt 1): 69 - 74

. Wolfe JN. On mammography in the presence of

breast implants: Plast Reconstr Surg 1978

Aug; 62(2): 286 - 8

. Morgenstern L, Gleischman SH, Michel SL,

Rosenberg JE, Knight I, Goodman D.
Relation of free silicone to human breast
carcinoma. Arch Surg 1985 May; 120(5):
573-7

. Sickles EA, Herzog KA. Mammography of

the postsurgical breast. AJR Am J Roentgenol
1981; 136(3): 585 - 8

. Thurfjell E, Lindgren A. Paraffin tissue block

radiography of nonpalpable lesions with
calcifications detected at mammography:
5-year consecutive series of surgically

excised cases. Eur Radiol 1997;7(7):1006-9

. Koide T, Katayama H. Calcification in augmen-

tation mammoplasty. Radiology. 1979 Feb;
130(2): 337 - 40

. Rosing JH, Wong G, Wong MS, Sahar D,

Stevenson TR, Pu LL. Autologous fat grafting
for primary breast augmentation: a
systematic review. Aesthetic Plast Surg

2011 Oct; 35(5): 882 - 90

. Wang CF, Zhou Z, Yan YJ, Zhao DM, Chen F,

. . -
n1151% Breast MRI 1un15m379ARN3adlsANSLSILANUN 161

Qiao Q. Clinical analyses of clustered
microcalcifications after autologous fat
injection for breast augmentation. Plast

Reconstr Surg 2011Apr; 127(4): 1669 - 73

49. Hassan AM, El-Shenawee M. Review of electro-

magnetic techniques for breast cancer
detection. IEEE Rev Biomed Eng 2011; 4:
103 -18

50. Lehman CD, Isaacs C, Schnall MD, Pisano ED,

Ascher SM, Weatherall PT, Bluemke DA,
Bowen DJ, Marcom PK, Armstrong DK,et al.
Cancer yield of mammography, MR, and
US in high-risk women: prospective multi-
institution breast cancer screening study.

Radiology 2007 Aug; 244(2): 381 - 8

51. Kuhl CK, Schrading S, Leutner CC, Morakkabati-

Spitz N, Wardelmann E, Fimmers R, Kuhn W,
Schild HH. Mammography, breast ultrasound,
and magnetic resonance imaging for
surveillance of women at high familial risk
for breast cancer. J Clin Oncol 2005 Nov;

23(33): 8469 - 76

52. Sardanelli F, Podo F, D’Agnolo G, Verdecchia A,

Santaquilani M, Musumeci R, Trecate G,
Manoukian S, Morassut S, de Giacomi C,
et al. Multicenter comparative multimodality
surveillance of women at genetic-familial
high risk for breast cancer (HIBCRIT study):
interim results. Radiology 2007 Mar; 242(3):
698 - 715

53. DeMartini W, Lehman C. A review of current

evidence-based clinical applications for
breast magnetic resonance imaging. Top
Magn Reson Imaging 2008 Jun; 19(3):
143 - 50



162

afuns 29ANSAYAT LAz nuen

54. Rijnsburger AJ, Obdeijn IM, Kaas R, Tilanus-

Linthorst MM, Boetes C, Loo CE, Wasser
MN, Bergers E, Kok T, Muller SH,et al.
BRCA1-associated breast cancers present
differently from BRCAZ2-associated and
familial cases: long-term follow-up of the
Dutch MRISC Screening Study. J Clin Oncol
2010 Dec; 28(36): 5265 - 73

55. Kriege M, Brekelmans CT, Boetes C, Besnard

PE, Zonderland HM, Obdeijn IM,Manoliu RA,
Kok T, Peterse H, Tilanus-Linthorst MM, et al.
Efficacy of MRI and mammography for
breast-cancer screening in women with a
familial or genetic predisposition. N Engl J

Med 2004 Jul; 351(5): 427 - 37

56. Morris EA, Liberman L, Ballon DJ, Robson M,

Abramson AF, Heerdt A, Dershaw DD. MRI
of occult breast carcinoma in a high-risk
population. AJR Am J Roentgenol 2003 Sep;
181(3): 619 - 26

57. Benndorf M, Baltzer PA, Vag T, Gajda M,

Runnebaum IB, Kaiser WA. Breast MRI as
an adjunct to mammography: Does it really
suffer from low specificity? A retrospective
analysis stratified by mammographic
BI-RADS classes. Acta Radiol 2010 Sep;
51(7): 715 -21

58. Warner E, Hill K, Causer P, Plewes D, Jong R,

Yaffe M, Foulkes WD, Ghadirian P, Lynch H,
Couch F, et al. Prospective study of breast
cancer incidence in women with a BRCA1
or BRCA2 mutation under surveillance with
and without magnetic resonance imaging. J

Clin Oncol 2011 May; 29(13): 1664 - 9

59. Pinsky RW, Helvie MA. Mammographic breast

AuRNandae Chula Med J

density: effect on imaging and breast cancer
risk. J Natl Compr Canc Netw 2010 Oct; 8(10):
1157 - 64

60. Mandelson MT, Oestreicher N, Porter PL, White

D, Finder CA, Taplin SH, White E. Breast
density as a predictor of mammographic
detection: comparison of interval- and
screen-detected cancers. J Natl Cancer Inst

2000 Jul; 92(13): 1081 -7

61. lkeda DM, Borofsky HB, Herfkens RJ, Sawyer-

Glover AM, Birdwell RL, Glover GH. Silicone
breast implant rupture: pitfalls of magnetic
resonance imaging and relative efficacies
of magnetic resonance, mammography, and
ultrasound. Plast Reconstr Surg1999 Dec;

104(7): 2054 - 62

62. Scaranelo AM, Marques AF, Smialowski EB,

Lederman HM. Evaluation of the rupture of
silicone breast implants by mammography,
ultrasonography and magnetic resonance
imaging in asymptomatic patients: correla-
tion with surgical findings. Sao Paulo Med J

2004 Mar; 122(2): 41 - 7

63. Slanetz PJ, Chagpar AB, Duda RB,Fletcher SW.

MRI of the breast and emerging imaging
technologies: Uptodate [online]. 2012 [cite
2012 Sep 23] Available from: http://www.
uptodate.com/contents/mri-of-the-breast-
and-emerging-imaging-technologies?
source=search_result&search=breast+mri&

selectedTitle=1~42.

64. Chala LF, de Barros N, de Camargo Moraes P,

Endo E, Kim SJ, Pincerato KM, Carvalho FM,
Cerri GG. Fat necrosis of the breast:

mammographic, sonographic, computed



Vol. 59 No. 2
March - April 2015

tomography, and magnetic resonance
imaging findings. Curr Probl Diagn Radiol
2004 May - Jun; 33(3): 106 - 26

65. Morakkabati-Spitz N, Schild HH, Leutner CC,
von Falkenhausen M, Lutterbey G, Kuhl CK.
Dynamic contrast-enhanced breast MR
imaging in men: preliminary results.
Radiology 2006 Feb; 238(2): 438 - 45

66. Mann RM, Kuhl CK, Kinkel K, Boetes C. Breast
MRI: guidelines from the European Society
of Breast Imaging: Eur Radiol 2008 Jul; 18(7):
1307 - 18

67. Hoogerbrugge N, Kamm YJ, Bult P, Landsbergen
KM, Bongers EM, Brunner HG, Bonenkamp
HJ, de Hullu JA, Ligtenberg MJ, Boetes C.
The impact of a false-positive  MRI on the
choice for mastectomy in BRCA mutation
carriers is limited. Ann Oncol 2008 Apr; 19(4):
655 -9

68. Kwong MS, Chung GG, Horvath LJ, Ward BA,
Hsu AD, Carter D,Tavassoli F, Haffty B,
Burtness BA. Postchemotherapy MRI
overestimates residual disease compared
with histopathology in responders to
neoadjuvant therapy for locally advanced
breast cancer. Cancer J 2006 May; 12(3):
212 -21

n1151% Breast MRI 1un15m379ARN3adlsANSLSILANUN 163

69. Plevritis SK, Kurian AW, Sigal BM, Daniel BL,
lkeda DM, Stockdale FE, Garber AM. Cost-
effectiveness of screening BRCA1/2 mutation
carriers with breast magnetic resonance
imaging. JAMA 2006 May; 295(20):
2374 - 84

70. Griebsch I, Brown J, Boggis C, Dixon A, Dixon M,
Easton D, Eeles R, Evans DG, Gilbert FJ,
Hawnaur J,et al. Cost-effectiveness of
screening with contrast enhanced magnetic
resonance imaging vs X-ray mammography
of women at a high familial risk of breast
cancer. Br J Cancer 2006 Oct; 95(7):
801-10

71. Lee JM, McMahon PM, Kong CY, Kopans DB,
Ryan PD, Ozanne EM, Halpern EF, Gazelle
GS. Cost-effectiveness of breast MR imaging
and screen-film mammography for screening
BRCA1 gene mutation carriers. Radiology
2010 Mar; 254(3): 793 - 800

72. Kriege M, Brekelmans CT, Boetes C, Rutgers EJ,
Oosterwijk JC, Tollenaar RA, Manoliu RA,
Holland R, de Koning HJ, Kilijin JG. MRI
screening for breast cancer in women with
familial or genetic predisposition: design of
the Dutch National Study (MRISC). Fam
Cancer 2001; 1(3-4): 163 -8



	การใช้ Breast MRI ในการตรวจคัดกรองโรคมะเร็งเต้านม
	Recommended Citation

	/var/tmp/StampPDF/AE0XF9zfzs/tmp.1710760456.pdf.N8Kea

