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Although mammography is well established as a first-line tool for
breast cancer screening and detection, efforts to develop comple-
mentary procedures continue. Observation of °™Tc-sestamibi
tumor uptake provided the impetus for its evaluation as an
adjunctive technique. This trial’s objectives were to determine in
a multicenter trial the diagnostic accuracy of 9mTc-sestamibi in
women with suspected breast cancer and to investigate factors
influencing diagnostic accuracy. Methods: Our multicenter trial
enrolled 673 women (387 with nonpalpable abnormalities; 286
with palpable abnormalities) scheduled for excisional biopsy or
mastectomy. Blinded and unblinded interpretations of scinti-
graphic images were compared with core laboratory established
histopathologic diagnoses to define the diagnostic accuracy of
99mTe-sestamibi breast imaging. Results: Blinded readers’ diag-
nostic accuracy was 78%—81%. Inter-reader agreement was
excellent, ranging from 95% to 100% (k = 0.82—0.99). Overall
institutional sensitivity and specificity for ®°™Tc-sestamibi breast
imaging were 75.4% and 82.7%, respectively. In this population
with a 40.1% disease prevalence, the positive predictive value
was 74.5% and the negative predictive value was 83.4%. The
negative predictive value was 94% in patients with a 40% or
lower mammographic likelihood of breast cancer. Sensitivity was
higher for palpable abnormalities; specificity was higher for
nonpalpable abnormalities. Sensitivity was decreased for tumors
<1 cm in largest dimension but appeared not to be affected by
patient’s age. Conclusion: As an adjunct to current procedures,
99mTe-sestamibi breast imaging may contribute to patient manage-
ment decisions in selected populations, including women with
dense breasts, mammographically indeterminate lesions >1 cm,
and palpable abnormalities.
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Breast cancer is the most common malignancy of Ame
can women after skin cancer and the leading cause

are the recommended procedures for early breast cancer
detection. Screening mammography has been shown to
reduce breast cancer mortality in women 40-69 y al&),
although the benefit reported in women 40-49 y @ylis
somewhat less than that reported in the older populagiin (
Still greater reduction in mortality is sought, and there is a
clear need to extend the full benefit to women of all ages.
Thus, intensive efforts in early diagnosis have focused on
improvements in patient outcomes by developing proce-
dures that improve the sensitivity and positive predictive
value of the procedures used to evaluate patients with
suspected breast cancer.

99Tc-sestamibi is a radiopharmaceutical that was origi-
nally developed as a myocardial perfusion imaging agent.
However, results from in vitro4=6) and in vivo {-10)
preclinical studies have suggested that it may have potential
as a tumor imaging agent. Several investigators have
reported results of breast imaging witiTc-sestamibi that
have generally supported this potentiil£20). The objec-
tives of our study were to extend these earlier results by
determining in a multicenter trial the diagnostic accuracy of
99mTc-sestamibi in women with suspected breast cancer and
to investigate factors influencing diagnostic accuracy.

MATERIALS AND METHODS

Subjects

Six hundred seventy-three women were enrolled at 42 institu-
tions in the United States and Canada. Enrollment occurred from
April 1994 through May 1995. For enrollment in the trial, the
subjects were to be already scheduled for an excisional biopsy (or
mastectomy) on the basis of the presence of a nonpalpable
mammographically detected breast abnormality or a palpable
breast abnormality; 387 women with nonpalpable abnormalities
and 286 women with palpable abnormalities were enrolled. As in

%ical practice, women with palpable abnormalities did not

cessarily have mammographic abnormalities. Because prelimi-

ngnpreventable cancer Qeam).(BreaSt sglf examination, nary pilot work had suggested that trauma could lead to false-
clinical breast examination, and screening mammograppysitive %Tc-sestamibi images, subjects could not have under-
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gone fine-needle aspiration or core needle biopsy within 1 wk
before theé®*"Tc-sestamibi imaging study. To be evaluable, subjects
had to have an abnormality identified by palpation or mammogra-
phy (or both),2°"Tc-sestamibi scintigraphy, and excisional biopsy
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(or mastectomy) in that sequence; 563 women met evaluabiléypnormalities, and the other group read the images from subjects
criteria (315 with nonpalpable abnormalities and 248 with palpabigith palpable abnormalities. For the blinded reading, digital data

abnormalities). The investigational protocol was approved by theere converted to a common image display format, and images
institutional review board at each participating center, and eaatere randomized and read from the computer display.

subject provided written informed consent.

Lesion Correlation

Mammography Because breast tissue is highly mobile and because mammo-

Mammaography was performed using standard craniocaudal aj\@phic and scintigraphic imaging used different views and tech-
mediolateral oblique views with additional views obtained a8iques (compressed versus noncompressed), it was necessary to
clinically indicated. Each participating site in the United States wagyiew the scintigraphic findings to establish lesion correlation.
accredited by the American College of Radiology Mammographyhys, a radiologist not associated with the trial reviewed the
Accreditation Program. The Canadian site had full accreditation i‘&intigraphic images and mammograms in conjunction with the
medical imaging by the Diagnostic Accreditation Program ipjinded readers’ image interpretations and the investigational sites’
British Columbia. Additionally, phantom images and representg;ammographic data reporting to determine whether the scinti-
tive mammograms from each site were evaluated by the mammegaphic abnormality corresponded to the same tissue as the
raphy core center. Deficiencies noted by the core center Wefmmographic finding. Similarly, a breast surgeon not associated
corrected before enrolling patients. Collection of mammographyith the trial reviewed the scintigraphic images, blinded readers’
results was based on the American College of Radiology Breggfage interpretation, and the investigational sites’ physical finding
Imaging Reporting and Data Syster@l{. Although it is not @ yeporting to determine whether the scintigraphic abnormality
common practice, for this trial the mammographer at each s{gresponded to the same tissue as the palpable abnormality. All
assigned a mammographic probability of malignancy to each lesiggicylations of diagnostic statistics were based on histopathologi-
(palpable or nonpalpable) that was to be biopsied. The parenchyly determined malignancy or benignity of biopsied tissue.
mal patterns “heterogeneously dense” and “extremely densedecause a scintigraphic abnormality that did not correspond to a
were defined to represent dense breasts, whereas “almost entifﬁg/mmographic abnormality or physical finding was not biopsied,
fat” and “numerous vague densities” were defined to represegf,ch apnormalities could not be assigned as malignant or benign

fatty breasts. and thus were excluded from analysis. Characterization of these
scintigraphic abnormalities as either false-positive or true-positive
Scintigraphy findings is the objective of a follow-up study.

Planar imaging with high-resolution collimation was performed
using the gamma cameras available in the investigators’ depegF- .
. . . opsy and Histopathology
irr?ter;t/sén%tzj?rﬁjc:s)cr]egggr?-s?:;;ﬁit}ili%wot-h'\(/lai?ngzcoo—r?t?aggza??cl)usBiODSy decisions were based on clinical presentation indepen-
ous 1) S . N ent of scintigraphic findings. After needle localization, excision of
the suspicious breast abnormality; subjects with bilateral abnormali= - L
ties were iniected in a dorsalis pedis vein. Five minutes aﬂnPnpalpable mammographically detected abnormalities was con-
o jecte . P ) A med by specimen radiography. The institutional histopatholo-
injection, a 10-min lateral view of the breast scheduled for biops - ) . . . .
. . . . ; . Ists determined tumor size from excised tissue specimens. Histo
was obtained with the subject positioned prone on an imaging tal ethologic diagnosis by the core laboratory was based solely on
overlay (Bodfish Research and Design, Inc., Bodfish, CA) so th%\?l . . . .
the breast being imaged was pendeit) (The subject was then excisional biopsy or mastectomy specimens. Evaluation was
. 9 9 pen e, ) apqtarformed on original slides or recuts of the tissue blocks if
repositioned to obtain a lateral view of the contralateral breaSt

. N . riginals were unavailable. Ductal carcinoma in situ (DCIS),
followed by a supine anterior view. Lateral views were repeated 1 h,> . . P -
after injection infiltrating ductal carcinoma, and infiltrating lobular carcinoma

o - . . . _.were classified as malignant. Cases of lobular carcinoma in situ

Scintigraphic images were read at the sites by the investigators e .

(institutional results). Because most investigators in the trial hgvaere classified as nonmalignant.

minimal experience interpretiny™Tc-sestamibi breast images, a

set of 18 images, scored on a 5-point scale{((hormal; 1= Statistical Analysis

equivocal; 2= focal uptake, low intensity; 3= focal uptake, The primary analysis in evaluatifgTc-sestamibi for detecting

medium intensity; and 4= focal uptake, high intensity) but with- the presence of malignancy compared the blinded reader’s image

out histopathologic correlation, was provided for image scoringterpretation with the histopathologic diagnosis. Sensitivity, speci-

training. ficity, positive and negative predictive values, and accuracy were
For the calculation of diagnostic statistics, scores of 2—4 wecalculated. Comparisons between two groups were performed

considered positive, scores of 0 were considered negative, arging a two-sample test of proportions. Group differences were

scores of 1 were considered uninterpretable and were not analyzamhsidered significant @ < 0.05. Inter-reader agreement was

Overall, institutional readers scored 6.4% of biopsied scintigraphissessed using thestatistic.x < 0.40 indicates poor agreement,

abnormalities as 1. In addition to the image interpretation by thvehereask = 0.40-0.75 and > 0.75 indicate fair-to-good and

investigators, two groups of three independent nuclear medicisiong agreement, respectiveR2y.

physicians who had no knowledge of the subjects’ clinical history, To further investigate factors influencing diagnostic results, a

institutional scintigraphic results, or other test results (blindemultivariable regression analysis was performed. Variables entered

readers) interpreted the images. Thus, the blinded readers wereintt the model included patient age dichotomizee=&® or>50'y,

told whether they were reading images from subjects with nonpatammographers’ likelihood of malignancy, mammographic find-

pable abnormalities or with palpable abnormalities. One group ibfg categorized as mass or calcification, lesion palpability, and

blinded readers read the images from subjects with nonpalpablenor size dichotomized as1 or=1 cm.
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RESULTS excised specimen. Institutional sensitivity was significantly

The prevalence of malignancy was 40.1% overall: 48.484gher for tumors=1 cm than for tumors<1 cm (74.2% and
for palpable abnormaliies and 32.9% for nonpalpabf3-2%; respectivelyP < 0.05). Similar results were ob-
abnormalities. The mean age of the evaluable subjects vw&§ved for the blinded readers.

52.2 y (range, 23-85 y); 31.6% were premenopausal and lihood of Mall
49.5% had dense breasts. Women with nonpalpable aandF—e ihood ot Malignancy . . .
The prevalence of histopathologically determined disease

malities were older, less likely to be premenopausal, and less i .
s well tracked by the mammographers’ estimate of a

likely to have dense breasts than were women with palpal & L e . )
abnormalities (Table 1). l)[‘Zsmns likelihood of being malignant (= 0.98; P <

The overall institutional sensitivity and specificity forO'OOS)' The institutional sensitivity and specificityfTc-

snTc-sestamibi breast imaging were 75.4% and 82_7%?stamibi imaging were similar in women with all Iike!i-
respectively. Sensitivity was higher and specificity WagOOOIS of disease, 64%-82% and 73%-87%, respectively

lower for palpable abnormalities compared with nonpa Table 3). Consequently, in women witd40% mammo-

pable abnormalities (R- 0.05). Specificity was higher and9"@Phic likelihood of malignancy, the negative predictive
sensitivity was lower for the blinded readers compared witffue for**"Tc-sestamibi imaging was 94%.
the institutional results. These differences in sensitivity aqrqvasive Cancer Versus DCIS

ificity tended to be balanced, because the diagnosti : . . .
SPec %\Ithough our primary analysis classified DCIS as malig-

accuracy for the blinded readers and institutional readers for .
o L nant, cognizant of the controversy over whether all DCIS
palpable and nonpalpable abnormalities were similar, ra

: : n[glr_ogresses to invasive cancer, we also analyzed the sensitiv-
ing from 78% to 81% (Figs. 1 and 2). ity for invasive cancer and for DCIS separately. Overall
Age institutional sensitivity was 82.0% for invasive cancer and
The group of women who were50 y old with nonpal- 45.9% for DCIS P < 0.001). For women with palpable
pable abnormalities had a disease prevalence of 21.28bnormalities, sensitivity was 90.5% for invasive cancer and
whereas the group of younger women with palpable abndi7.1% for DCIS P = 0.002). For women with nonpalpable
malities had a prevalence of malignancy of 34.0%. Thabnormalities, sensitivity was 69.2% for invasive cancer and
overall diagnostic sensitivity forf®Tc-sestamibi breast 39.1% for DCIS P = 0.02).
imaging was comparable in womesb0 y old and women
=50 y old (75.3% and 75.5%, respectivel, = not Time of Imaging
significant). When the results were considered separately foMWe were interested in evaluating the impact of time of
women with palpable abnormalities and for women witinaging after®*"Tc-sestamibi injection on diagnostic accu-
nonpalpable abnormalities, there was a trend for highecy becaus&®"Tc-sestamibi tumor efflux could lead to
sensitivity in older women, although these differences wegg¢creased diagnostic sensitivity for delayed imaging. Over-
not statistically significant (Table 2). Imaging specificityall institutional results showed a modest decrease in sensitiv-
was higher in the older population, although this differendty for delayed imaging and a corresponding increase in

was not statistically significant for institutional results fospecificity. However, diagnostic accuracy (Table 4) and area
women with palpable abnormalities. under the receiver operating characteristic curve were com-
) parable for early and delayed imaging. Consequently, to
Tum.or Size . o ) ) . _ensure highest sensitivity for the identification of malignant
Diagnostic sensitivity of any imaging procedure is afap,, o maiities, we recommend early scintigraphic imaging
fected by limitations inherent in the procedure (e.g., Sc'nt'b'nly.
lation camera resolution). Consequently, we assessed sensi-

tivity for the detection of nonpalpable abnormalities as g@ter-Reader Agreement

function of the largest tumor dimension measured on thereproducibility for the detection of malignancy among
the blinded readers was very high. Inter-reader agreement
among the three blinded readers who read scintigraphic
images from subjects with palpable abnormalities ranged
from 96% to 100%#« = 0.93-0.99). Inter-reader agreement
Abnormalities for evaluation of nonpalpable abnormalities ranged from

TABLE 1
Subject Demographics

Al
0 0, = —
Parameter subjects Palpable Nonpalpable 95% to 96% (x = 0.82-0.89).
Age* (y) 522+ 126 494*=132 543=*117 Multivariable Regression Analysis
Ifr?e?"niﬁlgpgﬁlal . ‘3‘? ] ii ‘z‘i'i The only independent predictors of a true-posifi¥ac-
Dense breasts (%) 295 576 434 sestamibi image in the multivariable regression analysis

were lesion palpability and tumor size (globgl = 37.7).
The analysis was also conducted excluding tumor size, as

*| + e . .
Mean = SD. would occur for abnormalities detected solely as microcalci-
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FIGURE 1. Diagnostic statistics for 9mTc-
sestamibi breast imaging in patients with
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palpable abnormalities. PPV = positive pre- 0%
dictive value; NPV = negative predictive Sensitivity Specificity NPV Accuracy
value.

fications. Lesion palpability became the only predictivehallenges. However, an adjunctive technique such as

variable in that model. 99mTc-sestamibi breast imaging, which relies on characteris-
tics of tumor growth, has promise as a tool to assist in
DISCUSSION resolving difficult-to-interpret mammograms.

Approximately 25 million mammographic examinations Earlier studies of*"Tc-sestamibi breast imaging reported
are performed annually in the United States for the screeniflijignostic sensitivities ranging from 83% to 96% and
and diagnosis of breast cancer. Despite widespread clinig@ecificities ranging from 83% to 94% in populations with
acceptance and extensive refinement, 5%-15% of bre@igease prevalence ranging from 29% to 84%—Q0).
cancers are not visualized by this procedure. Some breAghough some of these reports evaluatédTc-sestamibi
parenchymal patterns may compromise definitive mammbreast imaging of both palpable and nonpalpable abnormali-
graphic interpretation and a large percentage of mamniigs, any attempt to estimate diagnostic sensitivity from
graphically missed carcinomas have been ascribed to préfese 10 earlier studies would be based on results from only
lems associated with imaging the dense bre23}). (Highly 13 nonpalpable cancers. Thus, although these single center
nodular breasts, breasts with diffuse patterns of indistinsttudies were limited by their focus on palpable abnormalities
microcalcifications, and postsurgical parenchymal scarrimgd their referral bias as evidenced by the high prevalence of
and distortion of normal breast tissue associated witlisease, they did suggest the value of more systematically
implants or radiation therapy pose additional challenges studying the diagnostic performance &fTc-sestamibi
the radiologist. breast imaging. More recently, reports have appeared from

Improvements in mammography techniques and proogwulticenter studies conducted in Europe. The European
dures can certainly overcome some of these interpretiweilticenter trial reported an overall blinded sensitivity of

100% — | Ins;_t_i_iﬂtional
OReader 4
HReader 5
80% I mReader 6

5807 g 0 e B

-3
«
-

60% |

40%

20%
FIGURE 2. Diagnostic statistics for %mTc-
sestamibi breast imaging in patients with
nonpalpable abnormalities. PPV = positive 0%
predictive value; NPV = negative predictive Sensitivily Specificity P
value.
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T
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TABLE 2
Diagnostic Performance of 99mTc-Sestamibi Breast Imaging as Function of Patients’ Age

Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Parameter =50yold >50yold =50yold >50yold =<50yold >50yold =50yold >50yold =50yold >50vy old
Overall 75.3 75.5 78.7 88.3 58.1 87.3 89.1 77.1 77.8 81.7

(61/81) (117/155) (163/207) (128/145) (61/105) (117/134) (163/183) (128/166) (224/288) (245/300)
Palpable abnormalities

Institutional 84.9 87.5 75.7 76.9 64.3 88.6 90.7 75.0 78.8 84.0
(45/53)  (70/80)  (78/103) (30/39) (45/70)  (70/79)  (78/86)  (30/40) (103/156) (100/119)
Reader 1 70.8 79.2 775 88.2 63.0 93.4 83.1 66.7 75.2 82.1
(34/48)  (57/72)  (69/89)  (30/34)  (34/54) (57/61)  (69/83)  (30/45) (103/137) (87/106)
Reader 2 723 78.7 81.9 91.4 69.4 95.2 84.0 66.7 785 82.7
(34/47)  (59/75)  (68/83)  (32/35)  (34/49)  (59/62)  (68/81)  (32/48) (102/130) (91/110)
Reader 3 714 77.9 83.8 89.5 68.6 93.8 85.6 66.7 79.7 81.7

(35/49)  (60/77)  (83/99)  (34/38) (35/51) (60/64)  (83/97)  (34/51) (118/148) (94/115)
Nonpalpable abnormalities

Institutional 57.1 62.7 81.7 92.5 45.7 85.5 87.6 77.8 76.5 80.1
(16/28)  (47/75)  (85/104) (98/106) (16/35) (47/55)  (85/97)  (98/126) (101/132) (145/181)
Reader 4 50.0 52.8 88.8 98.1 53.8 95.0 87.2 75.7 80.7 80.0
(14/28)  (38/72)  (95/107) (106/108) (14/26)  (38/40)  (95/109) (106/140) (109/135) (144/180)
Reader 5 333 455 94.2 99.1 57.1 96.8 85.8 746 82.7 78.6
(8/24)  (30/76)  (97/103) (106/107)  (8/14) (30/31)  (97/113) (106/142) (105/127) (136/173)
Reader 6 44.8 56.6 87.4 93.9 50.0 86.0 84.9 76.4 78.0 78.9

(13/29)  (43/76)  (90/103) (107/114) (13/26) (43/50)  (90/106) (107/140) (103/132) (150/190)

PPV = positive predictive value; NPV = negative predictive value.

71% in a population with 65% disease prevalence, the European trial and, although 126 nonpalpable lesions
sensitivity for palpable malignancy of 83%, and a sensitivitwere represented in the Spanish study, the number of
for nonpalpable malignancy of 30%24). The Spanish nonpalpable malignancies is not reported.

multicenter study reported an overall blinded sensitivity of We examined the diagnostic accuracy?%fTc-sestamibi
90% in a population with 59% disease prevalence, east imaging in women suspected of having breast cancer
sensitivity for palpable malignancy of 94%, and a sensitivitgnd scheduled for excisional biopsy or mastectomy. Diagnos-
for nonpalpable malignancy of 75%%). Similar to many of tic accuracy was also evaluated as a function of patient age,
the single center reports, a high prevalence of diseasenor size, and mammographers’ estimate of likelihood of
represented a limitation to these studies. Additionally, threalignancy. The overall institutional sensitivity and specific-
results for nonpalpable abnormalities are difficult to evaluatyy were 75.4% and 82.7% with a 79.8% diagnostic accu-
because only 38 nonpalpable malignancies were includedaty. In this population with a 40.1% disease prevalence, the

TABLE 3
Diagnostic Performance of 99mTc-Sestamibi Breast Imaging as Function of Mammographic Likelihood of Breast Cancer

Mammographic likelihood of breast cancer

Parameter 0%—-20% >20%—-40% >40%—-60% >60%-80% >80%—-100%
Sensitivity (%) 68.0 82.4 63.6 65.0 81.1
(17/25) (14/17) (14/122) (26/40) (99/122)
Specificity (%) 82.8 79.0 86.8 80.0 72.7
(135/163) (49/62) (33/38) (12/15) (8/11)
PPV (%) 37.8 51.9 73.7 89.7 97.1
(17/45) (24/27) (14/19) (26/29) (99/102)
NPV (%) 94.4 94.2 80.5 46.2 25.8
(135/143) (49/52) (33/41) (12/26) (8/31)
Accuracy (%) 80.9 79.7 78.3 69.1 80.5
(152/188) (63/79) (47/60) (38/55) (107/133)

PPV = positive predictive value; NPV = negative predictive value.
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TABLE 4 in younger patients, particularly in those with radiographi-
Diagnostic Performance by Imaging Time cally dense breasts.

We also compared the performance of mammography and

Parameter Early Delayed 99mTe-sestamibi scintimammography in the same popula-
Sensitivity (%) 75.4 71.1 tion. The institutionaP®"Tc-sestamibi scintimammography
Speciiity (56) (17882/_2736) (16827/_2128) sensitivity and negative predictive value for patients with

(291/352) (303/348) palpable abnormalities were compargt_)le with mammogra-
PPV (%) 745 78.3 phy; however, the specificity and positive predictive value
(178/239) (162/207) were higher (Fig. 3).
NPV (%) 83.4 82.1 Evaluation of diagnostic imaging procedures often fo-
Accuracy (%) (29714?849) (30830/_3769) cuses on tht_a glob_al presence of diseasg _(e_.g., in a breast)
(469/588) (465/576) without consideration of whether the specific imaged abnor-

mality represents disease. Thus, although other reports have
been limited by their lack of attention to this issue, one
limitation of our study is the possibility of errors in the
correlation of the location of scintigraphic abnormalities
positive predictive value was 74.5% and the negatiwith the exact location of the palpable or mammographic
predictive value was 83.4%. The sensitivity was lowest f@&bnormalities and with the excised tissue. The lesion correla-
nonpalpable tumors:1 cm in their largest dimension. tion process also served to identify scintigraphic abnormali-
Screening mammography shows decreased sensitivity fi@s that did not correspond to mammographic or palpable
invasive cancer in younger women compared with that @bnormalities, which could hence represent false-positive
older women. Initially attributed to a higher prevalence dindings were biopsy information available on such abnor-
radiographically dense breasts in younger women, recenalities. Preliminary studies of a scintigraphic needle local-
studies suggest that more rapid tumor growth and the gredgation technique 30) have shown the presence of malig-
prevalence of interval cancer in younger women may be thancy in two of three patients with such scintigraphic
main cause of lower sensitivity26,27). Multivariable abnormalities. Further development of this localization
regression analysis in this study showed that patient age vashnique is essential to facilitate trials to better address
not predictive of a true-positivé®Tc-sestamibi image. issues of lesion correlation and the significance of scinti-
Additionally, previous reports have shown that the sensitigraphic abnormalities that correspond to neither palpable
ity of 9"Tc-sestamibi breast imaging is comparable inor mammographic abnormalities.
patients with dense and fatty breasts (28,29). This suggest§&inally, our study is limited by subject enrollment criteria.
an adjunctive usefulness fét"c-sestamibi breast imagingBecause each subject enrolled in this study was already

PPV = positive predictive value; NPV = negative predictive value.

{00 M Institutional Scintigraphy
° §3.5% O Institutional Mammography
90% {  #65% g5.79 20-0%
80°% 76.1% 77.2%
70% A
51.4%
B0%
50% A 4.9%
40%
30% A
20% A
10%
FIGURE 3. Diagnostic statistics for %mTc-
sestamibi breast imaging and for mam- 0%
mography in patients with palpable abnor- . e .
malities. PPV = positive predictive value; Sensitivity Specificity PPV NPV
NPV = negative predictive value.
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scheduled for biopsy, our results should not be generalize”’d Komori T, Matsui R, Adachi I, Shimizu T, Sueyoshi K, Narabayashi I. In vitro
. . . . uptake and release Tl and %"Tc-MIBI in HeLa cell [in Japanese]Kaku

to a screening populau_on. Hoyvever, the h|gh neggnve Igaku. 1995:32:651_658.

predictive value in subjects with a low-to-intermediates. packardAB, Kronauge JF, Limpa-Amara N, Lampson L, O'Tuama LA, Jones AG.

likelihood of malignancy (Table 3) does suggest an adjunc-

Tumor uptake of*"Tc-MIBI and 2°1T| by a 9L gliosarcoma brain tumor model in
tive value for%®mTc-sestamibi breast imaging. rats.Nucl Med Biol 1993;20:773-776.

8. Otsuka N, Mimura H, Morita K, et al. Study on tumor accumulation property of
99nTc-HM-PAO and®™Tc-MIBI in rabbits bearing VX-2 cancer [in Japanese].
CONCLUSION Kaku Igaku. 1995;32:199-203.
i . . 9. Steyn PF, Ogilvie G?"Tc-methoxy-isobutyl-isonitrile (sestamibi) imaging of
As an adjunct to current diagnostic procedur&sTc- malignant canine lymphomalet Radiol Ultrasound1995;36:411-416.

sestamibi breast imaging may make a unique contribution® Crane PD, Onthank DC, Bourque CR, et al. Autoradiography and radioscintigra-

. . . . phy of technetium-99m-sestamibi in c-neu transgenic miteNucl Med.
patient management decisions in selected patient popuIa—1995;36:1862_1868_

tions. These groups include women with dense breasts, khalkhali 1, Mena 1, Jouanne E, et al. Prone scinimammography in patients with
women with nonpa|pab|e mammographica"y indeterminate suspicion of carcinoma of the breastAm Coll Surg1994;178:491-497.

. . f 12. Vicioso Jiménez A, Mafias Merofio E, Delgado Carreras JL, et al. Breast
lesions>1 cm, and women with palpable abnormalities. gammagraphy with MIBI-Tc99m in the assessment of tumor pathology: prelimi-
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