
V o l
.

1 1 N o
.

4 N U C L E A R SC I E N C E A N D T E C H N IQ U E S N o ve in b e r 2 0 0 0

M
a m m o g r a p h y a n d 9 9m T e 一

M I B I s e i nt im a m m o g r a p h y in

b r e a s t e a n e e r d i a g n o s i s

Z H U H ul
一

Qin g
,

L I N X i an g
一

oT
n g

,

L IU OY
n g

一

C h an g
,

R E N C h an g
一

C ia
,

H E 认际 n
一

T i n g
,

G O N G H ia
一

X i a

(枷
a s h a o

oH 即
`艺a l, M

e d` e a l eC
二亡e , of 几

。 d a 。

流动 e , `亡夕
,

S h a 。夕h a ` 忍0 0 0子0)

A b s t r a e t T h e a im
o f t h i s

wo
r k h a s b e e n t o e

va lu a t e w h e t h e r a d i a g n o s t i e p r o t o -

e o l b as e d o n t h e j o i n t u s e o f ma mmo g r a p h y a n d ” g m T e 一

M I B I s e i n t im am m
o g r a p h y 。 a n

h e lP t o d i s t i n g u i s h t h e l e s i o n s a n d t o r e d u e e t h e n u ln b e r
of b io P s i e s r e q u i r e d i n P -a

t i e n t s w i t h s u s P e e t e d b r e a s t e
an

e e r
.

A t o t a l o f 5 8 w o

me
n w e r e e

va l u a t e d b y P a lP a t i o n ,

m
a
m m

o g r a p h叭 s e i n t im
a
m mo g r a p h y

.

T w e n t势 fo u r p a t i e n t s w e r e s e i n t ima m mo g r a p h e d

w i t h 9 9 m T e 一

M IB I at 10而
n

aft
e : inj e e t io n

.

T h i r t y
一

fo u r p a t i e n t s w e r e t a k e n d o u b le
-

p h as e s e i n t im am m
o g r a p h y w i t h 9 9 m T e 一 M I B I 10 m i n a n d 6 0一 90 m i n aft

e : inj e e t i o n
.

B a s e d o n m am m
o g r a p h y ,

t h e s u p i e i o n d e g r e e s o f ma l i g n a n e y we
r e r a t e d

, a n d 3 0 r e -

s u l t s
of m

a l i g n a n e y w e r e e o n if r m e d b y h i s t o p at h o l o g y
.

B a s e d o n

ma m mo g r a p h叭 1 8

le s i o n s w e r e e o n s id e r e d t o b e m o s t p r o b a b l y b e n i g n
(
o f w h i e h 3 w e r e h i s t o p a t h o lo g i

-

e a l l y b r e a s t e a n e e r
)

,

19 as in d e t e r

而
n a t e

(
o f w h i e h 9 w e r e h i s t o p a t h o l o g i e a l l y b r e a s t

e a n e e r

)
,

an d 2 1 a s
m al i ,

a n t (
o f w h i e h 18 w e r e h i s t o p a t h o l o g i e a l l y b r e a s t e a n e e r

)
.

T h e r e s u l t s o f e a r l y a n d d e l叮
e d p h a s e s 9 9 m T e一

M IB I s e i n t im am m o g r a p h y w e r e t h e

s a
m

e
.

T h e s e n s i t i v i t y
, s p e e i if e i t y an d a e e u r a e y o f s e i n t im am m

o g r a p h y w e r e 7 4
.

2 9%
,

8 6
.

9 6% an d 7 9
.

3 1%
, r e s p e e t i v e ly

.

S e i n t im
a
mmo g r a p h y g

vae
1 6 e o r r e e t d i a g n o s i s i n

19 m
a

mrn
o g r a

m i n d e t e r
m i n at e

(8 4
.

2% )
a n d d e

m
o n s t r a t e d 5 o u t of 8 e a s e s

ax i l la r y

ly m p h n o d e s
m

e t as t as i s ( 6 2
.

5% )
一 T h e s e s t u d i e s s h o w t h a t 9 9 m T e 一

M I B I s e i n t im
a m

-

m
o g r a P h y us e d as a e o

m p le m
e n t a r y t e s t i n g t e e h n i q u e t o

ma m mo g r a p h y 15 u s e
fu l i n

t h e e x a l阵11n at io n o f P a t i e n t s w i t h s u s P e e t e d b r e a s t e a n e e r
.

T h e a d o P t i o n o f a j o in t

m
a
m m

o g r a P h y
一 s e i n t im

a

mrn
o g r

ap h y d iag
n o s t i e P r o t o e o l e o u l d e o n s id e r a b ly r e d u e e t h e

n u xn l 〕 e r o f b i o P s i e s P e r fo r
m

e d i n P a t i e n t s w i t h l e s i o n s o f i n d e t e r

而
n a t e m

a

mrn
o g r a P h i e

s u s P i e i o n o f m al ig n a n e y
.

K
e y w o r d s 9 9 m T e 一

M IB I
,

S e i n t ima m m
o g r a p h y

,

M arn m o g r a p h y
,

B r e a s t e
an

e e r

C L C un m b e r s R 8 17
.

4 ,

R 8 1 4 ,

R 7 3 7
.

9

1 I N T R O D U C T I O N

B r e a s t e a n e e r 15 o n e o f t h e r n o s t e o nT m o n e a n e e r s i n , v o 刃。 e n
.

玩 n or t h Am e r i e a a n d

E ur
o P e , t h e

amur
al i n e i d e n e e r a t e 15 ih g h

.

T h e r e ar e n e ar ly 1 80
,

0 00 n e w e a s e s e
ve

r y y e ar

in u s [1 ]
.

玩 e恤
a , a s a

汕 ol
e e o

unt
r y t h e in e i d e n e e r a t e 15 l o we

r th an 垃 u s
.

B u t in

Sh皿 g h ia
, t h e d a t a 15 妙i t e h i g h

.

A n e p id e

而
e i
ven

s t i g at i on
s h ow

s th a t th e i n e id e n e e

r a t e in e r e a s e d fr om 2 5 /1 0 0
,

0 0 0 t o 4 2 / 1 00
,

00 0
dur

in g t h e p e r i o d 1 994
一

1 99 5 !2 ]
.

肠
r e

面
e e

I A E A P r
oj

e e t C o n t r a e t N o
.

9 7 0 4 / R O

M
a n u s e r

i P t r e e e
i v

e d d a t e : 2 0 0 0
一
0 7

一
0 2



214 NUCLEAR SCIENCE AND TECHNIQUES Vol 1

the mortaHty associated with thjs山sease，a pri工11ary diagnostic ajm is t。optilllize the

coIIlInon screening methods or deVelop new modalities to detect carcinoma in an early

stage．

Physical exarrliIlations perfbrⅡled by an experienced physiciaIl and radi。l。gjcal mam—

mo铲aphy are the缶st step to the woman suspected breast cancer． Many studies have

demons打ated that mammography is the most eff色ctive rnethod and is superior to physical

examination alone for ea丁1y breast cancer detection Bu“t stiⅡhas diagnostic limjtations，

the major problems e血st m thp assessment of patients with dense breast tissuP，unclcar

microc出c讯cations or opacities，and in difrjrentiati“g betweeI L scar and recuTrence An

import aTlt drawbadk of m跗nmogr8Phy is its TelativPly 10w印eci6city and 10w pnsitlve

predictive v以ue-3_． Mammography can not always accurately山＆rentlate benjgn fr。m

mahgnant lesions Consequently many marr眦ography directed surgical breast biopsies

are benjgn．

Recently on nuclearⅡ坨dicine。。mTc—MIBI scintimanlmography has been rep。rted

in many articles【4～8 J to have a 1ligh sensitlvitv and specmcitv fbr the detection of breast

canceT The majo。goal of tllis study was to evaluate whether a di89nosti。pTotocol

based on the joint use of manlnlography and 99rnTc—MIBI scintilIlammogr8phy w。uld

help to diHbTentiate between the malignaIlcy and benign lesi。ns aIld reduce the number

of biopsies required in patients with suspected breast cancer．

2 MATERIAL AND METHODS

2．1 Patients

we retrospectiVely stud主ed 58 women(age range 28～78 years，aveTage age 52．3

year)with a cunicaⅡy pabable mass in the breast．Au patients had mammography and

scintimammography witllin 4、^陀eks before the sllrgery Inclusion cfiteria were： oldeo

than 19 year，presence of a m出nmography 0bnorm曲ty with palpable mass and caIl山一

date for biopsy or suTgery Exclusion criteria were g出actosemia patients，ma】e patients)

pregnaTlcy and concornjt aTIt severe medical condi“on

2．2 Mamrnography

The maInmography was performed in a玎patients in craniocaudal and me出olateral

oblique projections using a de dicated maImography unit，卸d by an expe“enced ra—

diologist，who was informed about the patient’s historyl clinical presentation，physical

exaⅡ血ation． The reslllts were rated as： I=most pr。bable benign；II=indeterITlinate：

III=lligh probabiⅡty mahgnancy．

2．3 scintimammography

we divided 58 patients into tw。groups Group I(24 patients)was im89ed only

early phase in w王lich imaging was carried out 10 mi】1 after the injection of 9。mTc—MIBI．
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Group II(34 patients)was imaged double—phase was also whidh another delayed phase

imaging was also carried 0ut 60～90 min after the injection of 99mTc一~ⅡBI．The 740 MBq

ll lO MBq ra出opharmaceuticals was jnjected of intravenously in the arm on the opposite

side of known breast lesion to珂void false—posni、re uptake iIl the a]【iUaoy 1ymph nodes

ScintimamⅡ109raphy was performed usiTIg a garnma camera with a par allel—hole，

high．resolution collimator．The energy peak was centered at 140 kev with a 20％window

Data were recorded on a 256×256 matrix．Every planar image was acqllired for 10埘n

An anterior view in the supjne position and 300 an￡erjor oblique of both breasts and

lateral were taken．Fbr the 1ateral view，the patients lay prone on a foam cushjon(PBI-3

scintimamogr印hy Pad se‘produced by PINEsTAR，usA sent by IAEA)in which the

breast were freely dependeIn at the tinle of imaging．In aU views，the a珊s were r“sed

and axiUary reEions were included i11 the矗eld of view．

Al王focal or删l#ifoca】uptake of radiopharmaceutjcal Ugher than亡he background

uptake of the breast in at 1east one view was considered a positive reslllt Di仟hse breast

uptake was not considered to be suggestive of malignancy． IIl aU patients，the丘na】

diagnosis was estabⅡshed by histopathology．

3 RESULTS

Thirty of the 58 patients had a hjstopathologically proven maugnancy：10 inVasiVe

ductaI carcinoma，1 mtraduct al carc血oma，16 i工1vasiVe lobular c缸cinoma，2 IobuIar car—

cinoma ln sz￡u，1 squama carcinoma．Eight patients of those had a】ciUary 1ymph nodes

metastasis．The size of carcinomas ranged矗om 6mm to 6．2 cm in di锄eter，with a mean

diameter of 22mm The remai血g 28 patients had出珏brent b印jgn lesions，includiTl譬12

舳roadenomas，12 adenosis，1 chonjc mastiti8，2 lipoma，1 duct a1 epithehal hyperplasia

In goup I，the nnal hjstopath。109y djagno血s showed 12 were maⅡgnancies and 12

were benign lesions．There were 11 true—positive，5 false．positivel 7 true—nega“ve and 1

false—negative．The size of false．negative 1esion was 0、8 cm ill diameter．Scintim猢og—
raphy found 3 positive in axiⅡary region In group II，the result of two phases was the

saIne、and the tracer washout of delayed phase was nlore than eaTly phase． 34 patients

scjntjm踟ogr印hy wjth double-phase showed 15 true—positive(2 pa“ents w峙re pos¨Ve
in axmary r。gi吼)皿d 4 false—positiVe aIId 13 true—negatiVe，2 false_negatiVe Two僦se’

negative cases the 1esions were 0．8 and 0 6 cm The average di锄eter of 1esions in 35

positive cases were 2．3 cm As whole 58 patients，the sensitivity and 8pecmcity of。妇1Tc—

hⅡBI scintimammo即aphy were 74．29％and 86．96％，respectively(Table 1)9钒“Tc-MIBI

scintima衄。铲aphy detected 5 patients(62．5％)had a】【iuary ly工nph nodes metastasis

In aU 58 patients，mammograms were interpreted as reveaHng a hjgh probability

benjgn in 18 examinations，姐血detenllinate in 19 and a lligh probabiUty malignancy in

21．In the 18 Iesions wjth a hjgh probability of bemgn，the pathoIogy reslllts indicated

oIlly 3 cases(17 3％)of mah印ancy．In the 19 lesions evaluated by m黜ography with

an indeter工11inatel the pathology demonstrate 9 cases(47 4％)of malignaIlcy Eighteen of
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211egions(85 7％)with a hjgh m狮09raphic probability of mali印aⅡcy were diagnosed

as maJjgnancy SciⅡtimanl工nography gave 16 correct dia印osis in 19 m雒皿ogram inde—

terrIlinate(84．2％)) sensitivity and specmcity ofmammography was calclIlated丘om 39

patieⅡts(19 indeterIllinate maInmogr8phjes were n。t included，Table 1)．Marnmogram
showed the smaⅡest ksion was 0．6 cm and the largest lesion was 6．5 cm．

Table 1 Scintima啪ography wi七h 99mTc—MIBI ver8us In删ography

4 DISCUSSIoN

In the 1ast few years，severaJ studjes have iⅡvestigated the usefIlhless of 99111Tc—MIBI

scintimaInmogr印hy in the eValuatjon 0f patients with suspected breast c姐cer Thjs

radiopharmaceutical，with its catlo工Lic charge and lipopllilicity，is passiVely transferred

across the cell membrane and concentrated in the n证tochondria，1naking it a good maTker

of viable tumor tissue㈦The overau results of these studies are，in general，good，witIl

a sensitivity between 72％，94％aIld a specmcity between 84％and 94％【4，5，8～10】 In our

study the sensitivity is 74．29％，spec琦city is 86．96％，wMch is siI血lar to the above reports．

On the other hand，99rnTc一加BI sdntinlanlmography can打nd some axiⅡary lynlph nodes

metastasis

In our study，the FP cases were njne．Considered as possible causes of the FP results

aTe hyperpr。山f色ratiVe breast disorders，especially hyperplasia associated with atypia，

and adenomas with hi层h mitotic activity or Iocal iILnammation．How coll】d we decrease

the FP?We used earIy—phase and delayed—phase imagiⅡg in scintiI工lammography． We

presumed that the tracer uptake of maIignant tumors would be persistent on delayed

phase iIl contrast to the uptake of beIlign lesions，whjch wollld wash out on delayed

images． UnIbrtunately iII thjs study we could not see that Lu e￡Ⅱr【1 1 J f湘nd that

dela”d—phase血agmg was not bene矗cial f。r detect血g breast cancer，but Abrus e CⅡf【1引

using a breast prone position，fbllIld that late—phase images were op恤nalin“tecting
breast tllIIlors Whether doubk phase scintim砌ography is bene丘c词for diagnosis of

breast cancer needs fluther jnvestjg砒on．
As with。。mTc-MIBI sciIItimammoFaphy，the major shoItage for breast cancer de-

tection is the size of the primary tlllnor．h thjs study lesions having a di砌eter of more

than 2 cm were easilv detected，but in the 3 FN cases the lesions were aⅡsmaUer than

   



No．4 ZHU Hui—Qing订07．：Mamnlograplly and 99mTc-MIBI scillcimamnlography·· 2l 7

1 cm．If we excluded these 3 lesions，the specmcity of scintim舢ography was 100％．

This might be relative with equ邱ment’s res01ution Tb impToVe it，SPECT should be

used．Tiljng“口!【1 3】found n。increase in s鼬sitjvjty between planar and SPECT detec—

t主ons perf0丌ned曲the same patient8

M劬nmography is a diagnostic techIlique of unquestionable usefULIless in screeILing

for breast cancer But there is a large interobserVer Variability in its interpretation

The 5e丑sitjvj￡y of malnmoFaphy fbr demonstrating breast cancer ranges between 85％

and 90％，with den8e breast tissue being the main c“se of FN 0r indeterminate re—

s111ts．The coⅡventional options to those patients are between biopsy and ma】nmography

again in Con缶Ined the useMness of蝴“Tc—MIBI scintimar瑚nography in the study of

breast cancer，we believe scjll垤maI砌ogr印hy j面nted evaluatjon of the results obtaj-11ed

by m猢ography in a diagnostic protoc01 of breast cancer do help in diH色rentiating the

lesions．

W8 propose that the lesions with a high maImog。叩}Iic suspicion of maligancy a

bre舢t biopsy must be Performed．In Jesjons wjth i丑deter丑：1inate m釉ographjc proba—

bmty of malignancy and with a di锄eter>1 cnl，the inclusion of 9啪Tc—MIBI scintimam

mo昏aphy may have inlportant consequences iIl reduc曲g the n唧beT of biopsies．If th8

1esion<1 cm in mammography'it would be biopsied or a short—tem foL【ow up

5 CoNCLUSIoN

99mTc．MIBI scintim猢ography used as a compl锄lentary tecllnique to mal砌og—
raphy is a usefill test in the exa工Ilination of patients with suspected breast cancer The

adoption of a joint marmograplly—scintiⅡlaImography djagnostic protocol c0111d consid—

erably reduce the nlmlber 0f biopsies perforrned血Patients with lesions of indeterm血ate

mammograpllic suspicion of malignancy
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