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Diagnosis accuracy of mammography. magnetic resonance image, and radionuclide imaging for breast cancer.

a Meta analysis
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[ABSTRACT] Objective: To compare the performance of mammography, magnetic resonance image and positron emission
tomography/single photon emission computed tomography (PET/SPECT) in the diagnosis of breast cancer by Meta analysis.
Methods: Based on the assessment standard of evidence-based diagnostic experiment, we searched PubMed, OVID, and Medline
database (1986-2006) for the articles on the diagnosis of breast cancer with MG, MRI, PET and/or SPECT. The data and pa-
rameters of the 3 diagnostic methods were subjected to Meta analysis. Using software Excel 2003, SPSS13. 0 and RevMan 4. 2,
we calculated the summary sensitivity and specificity, the pooled odds ratio (OR) and likelihood (LLR). Summary receiver oper-
ating characteristic curve (SROC) was drawn to evaluate accuracy of the 3 methods. Results: We obtained 30 articles, which in-
cluded 41 data sets: 14 on MG (2 941 lesions), 10 on MRI (1 428 lesions), and 17 on PET/SPECT (2 247 lesions). The
pooled estimates for sensitivity of MG, MRI and PET/SPECT were 82 % (95%CI1:76 %-86%) . 86 % (95%C1:83%-88%), and
87%(95% CI:83%-90%) , respectively; for specificity were 69% (95% CI:62%-75%), 65% (95%CI:62%-69%), and 82%
(95%C1:76 %-86 %) » respectively. Their weighted AUC (area under curve) were 0. 84, 0. 89 and 0. 90, respectively; Q" values
were 0,77, 0.81 and 0. 88, respectively. The sensitivities of the 3 methods were not significantly different. The specificity of
PET/SPECT was higher than those of MG and MRI (P <C0. 05). The overall diagnostic efficacies of PET/SPECT and MRI
were better than that of MG. Conclusion: MG remains to be a satisfactory method for initial diagnosis of breast cancer; MRI ex-
amination should first be considered for younger patients. PET/SPECT should be used when a diagnosis of breast cancer can not
be confirmed.
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Tab 1 Results of retrieval documents

Publication TP FP FN TN Total

Reference year (n) (n) (n) () (N)
MG
Siml2 2004 8 4 6 30 48
Schulz-Wendtland 2005 325 102 59 333 819
Partikt" 2001 12 3 1 24 41
Warrent®] 1989 63 97 12 140 312
Sunl6? 2000 55 8 11 7 81
Palmedol ™) 1998 150 51 15 37 253
Lumachil®’ 2001 184 12 23 20 239
Lumachil?’ 2001 22 17 5 90 134
Kaufman!'®) 1994 98 33 12 91 234
Hoil 1) 2000 38 3 7 12 60
Cwiklal12] 2003 70 17 32 43 162
Cwiklal13] 1998 37 9 16 12 74
Buscombe!*! 2001 143 53 61 117 374
Bonel 15 2003 68 13 11 19 111
MRI
Siml?] 2004 13 13 1 21 48
Bonel 7] 2003 74 17 5 15 111
Sundararajant1%) 2006 14 2 14 17 47
Winnekendonk[!7”! 2004 50 12 6 24 92
Sardanellit'#) 2005 44 3 6 14 67
Pediconi 9] 2005 29 0 9 8 46
Paakkol 2" 2005 16 2 0 9 27
Kawashimal?!! 2001 10 2 5 9 26
Gillesl?2! 1994 61 37 3 42 143
Bluemkel 2 2004 356 136 48 281 821
PET/SPECT
Sunt 2000 58 2 8 13 81
Palmedol”) 1998 117 27 48 61 253
Lumachil® 2001 182 2 25 30 239
Lumachil®J 2001 22 23 5 84 134
Hoil 1) 2000 42 1 3 14 60
Cwiklal12] 2003 89 21 13 39 162
Cwiklal13] 1998 47 9 6 12 74
Buscombel 1" 2001 181 48 23 122 374
Bonel 15 2003 65 8 14 24 111
Klaus(2t! 2000 11 1 1 20 33
Chen!%7 2003 22 1 2 7 32
Yildizt?6) 2001 12 2 0 35 49
Schillacil27] 1997 27 2 2 28 59
Piccolo/28! 1997 305 6 25 64 400
Levinel29! 2003 6 1 1 10 18
Cimitan'3" 1995 51 1 5 19 76
Bergl3!l 2006 41 6 5 40 92

MG: Mammography; MRI: Magnetic resonance image; PET/
SPECT . Positron emission tomography/single photon emission com-
puted tomography; TP:True positive case; FP: False positive case;

FN:False negative case; TN True negative case
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Fig 1
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Funnel picture of 3 imaging methods

A.B, and C represent the funnel pictures of MG, MRI,and PET/SPECT, respectively
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Tab 2 Summary sensitivity, specificity, positive and negative likelihood ratio of 3 imaging methods

Examination method Sensitivity[ 95 % CI]

Specificity[ 95 % CI]

LRT[95%CI] LR™[95%CI]

MG 82% [0.76-0.86]
MRI 86 % [0.83-0.88]
PET/SPECT 87% [0.83-0.90]

69%/[0.62-0.75]
65%/[0.62-0.69]
82%1[0.76-0. 86]

2.5[1.93-3.20]
2.6[2.36-2.95]
5.0[3.58-7.02]

0.27[0. 21-0. 36]
0.18[0.15-0. 22]
0.15[0.11-0. 21]

LR" ; Positive likelihood ratio; LR~ : Negative likelihood ratio
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Fig 2 SROC of 3 imaging methods
SP: Specificity; SEN; Sensitivity

12 W 1 36 T A AR X B R AL R SR
S I B R LT A ] BE AR 16 2 R 0] R 4 58 4
BEMLAL , [ B DA A [] 0 BF 59 38 A0 0 W 3 5 2R
SR AN (6] 08 13 0L, PR Ot 2 W 3 6 448 2R T 43
PR S . ASBETE R, B MRT 2H %6836 3K [R] 5T
PEL oA 2 RO SRR S B PR R T BE ALK
M AR D-1 ¥ (Dersimonian and Laird, D-L) #4748
G I, XA R A A B0, 2 08 2o 3 2
BEIRREAR BERFRALER L 8 RS BB B, O
Aib BRG] F) S B (EL 3 b A BEELAT — Y XU
PR SR /NFEAS BEORE Y o R AR AR B 22 i oy AR, T R AR
AT R E LB i R B0 28 3 BB AL A 0 A
UG PR 45 R, AT RE 23 B0 45 SR i LS. kA

RGO A L AR B 5 R FH T 2507 A5 AR % £ A
S PERY %R (MG, PET/SPECT) 5 Hr i 8, fir 15
SERZEINAK UL S5 R 5E

MG MRI, PET/SPECT i3I B L B4 #5543
MG AR$E IR 3 Bl s A5 K I F B 3545 K R 72 19 I
5. LA PET/SPECT % B &, H: 3 22 s[5 v fig 3R 7
A B B 5 BT L 53 A AR B AR SCHER K HR 43 ok A g
SCSCHR T8 T Ay A0 RSO 1A E LA 56 4k A L

AR Meta Zr Br 45 B0 it 22 b L mT LA 2545
H— L2 W SRR 4R T I IR - (1) 3 Fhsg A5k 4 77 vk
F) BBURR 4 HE 80 Y0 L b LB /Nl 82 %6 i K R 87 %4
HosUnfFXEES. BASIT¥2E5. H 3 Mk
BFB MG KA i A fie /s L BRI I R N
AN MG 55802 H i 2L 9112 1 B S 1807
B (X TR LM, 25 183 B S0 LR 0 457
3 LA B A 5% A v 350 0 3L AR L 18] i o 1 A BELRE
AP e 2% i MRI KA, (3) 8% % WAL X 7L IR 96 12 Wi
B4 S 1 B I R T A R L 3 R A A R AR A
1R FLAT — 0 04 501 o T A A AT A Ll A A B AL
FLEEAREI B2 W i AE 0 T A& S E . (O BIA
FeZr 6 7 B0 R RRE S B A TR 3R B AR A T Y S B
WS 0 B R L AT S AN L LR > 10
AHEI R ZEMNE, LR <0. 1, A & &M
HY, &t RGP 3 B R AQR A T BT A ) 19 ol
SRR T4 EAR DORR ok U e T S AT —
A 1 B A L IR Y RE T W ORI T
456 I R HAB TR ZE S 73 HT .



«+ 1102 -

O TR RS 2007 4E 10 AL 28 %

G R A2 W 2 2R 25 A1 5 HE ™ 1 7F 980k 9, O iR

H RIS o AR DR SR A0 K UE A I T i R S B
VAR D SI2 s ) RSy R 19 B Ak B 55 i IR
BRIT 2% AR A5 14 22 SR AT RE A5 B MR A 77 AR B S5 A
A BrATE L B L Meta 73 #7485 58 64 0 46 02 (A B0
HARII M, X T 400 LIRS 52 L 25 58 28 5000 1 R AR
P I B, ek R 8 Ak 7 R B R LR L
BUBAE AR e T AR PR AG & 07 0k . X TR
BUFLAR MG XL R B9 kL I % 1 MRT A 4, LA
R ML SR OB F & R R

[&

(1]

[2]

(3]

[4]

[6]

(7]

(8]

(9]

[10]

% 3 Bk

Sackett D L. Straus S E. Richardson W S, et al. Evidence-
based medicine: How to practice and teach EBM[ M. 2" ed.
London: Churchill Livingstone, 2000 235-237,241-244.

Sim L. S, Hendriks J] H, Fook Chong S M. Breast ultrasound
in women with familial risk of breast cancer[ J]. Ann Acad Med
Singapore, 2004.33: 600-606

Schulz-Wendtland R, Bock K, Aichinger U, et al. Mamma-
Sonographie mit 7. 5 MHz wversus 13 MHz: Ist eine Ver-
besserung der diagnostischen Sicherheit im Rahmen der
komplementaren Mammadiagnostik moglich[ Ultrasound exam-
ination of the breast with 7.5 MHz and 13 MHz-transducers:
scope for improving diagnostic accuracy in complementary
breast diagnostics][J]. Ultraschall Med.2005,26: 209-215.
Partik B, Mallek R, Rudas M, et al. Maligne und benigne
Erkrankungen der Brust bei 41 mannlichen Patienten: Mam-
mographie und Sonographie mit histopathologischer Korrela-
tion. [ Malignant and benign diseases of the breast in 41 male
patients: mammography, sonography and pathohistological
correlations ][ J]. Rofo,2001,173; 1012-1018.

Warren D L, Stelling C B. Sensitivity, specificity, predictive
value and accuracy of film/screen mammography. A three-year
experience[J]. J Ky Med Assoc,1989,87:169-173

Sun S'S, Hsieh J F, Tsai S C, et al. The role of Tc-99m me-
thoxyisobutylisonitrile scintimammography as compared to
mammography in evaluating palpable breast masses of Taiwan-
ese women[ ] ]. Anticancer Res,2000,20(3B): 2133-2136.
Palmedo H, Biersack H J, Lastoria S, et al. Scintimammogra-
phy with technetium-99m methoxyisobutylisonitrile: results of
a prospective European multicentre trial[ J]. Eur J Nucl Med,
1998,25, 375-385.

Lumachi F. Ferretti G, Povolato M, et al. Usefulness of
99mTe-sestamibi scintimammography in suspected breast cancer
and in axillary lymph node metastases detection[ J]. Eur J Surg
Oncol, 2001,27: 256-259.

Lumachi F, Ferretti G, Povolato M, et al. Sestamibi scinti-
mammography in pT1 breast cancer: alternative or complemen-
tary to X-ray mammography [ J]. Anticancer Res, 2001, 21
(3C): 2201-2205.

Kaufman Z, Shpitz B, Shapiro M, et al. Triple approach in the

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

diagnosis of dominant breast masses: combined physical exami-
nation, mammography. and fine-needle aspiration[]J]. ] Surg
Oncol,1994,56; 254-257.

Hoi Y J. Hsieh J F, Tsai SC, et al. Usefulness of technetium-
99m tetrofosmin mammoscintigraphy as compared to mammog-
raphy for detecting and differentiating palpable breast masses
of young Taiwanese women [ J ]. Anticancer Res, 2000, 20
(3B): 2061-2064.

Cwikla J B, Buscombe J R, Kolasinska A D, et al. Wartosc
scyntymammografii jako testu wspomagajacego badanie mam-
mograficzne w diagnostyce raka sutka [ Evaluation of scinti-
mammography as an additional test to conventional mammogra-
phy in detection of breast cancer [ J]. Ginekol Pol,2003,74;
362-370.

Cwikla J B, Buscombe J R, Kelleher S M, et al. Comparison
of accuracy of scintimammography and X-ray mammography in
the diagnosis of primary breast cancer in patients selected for
surgical biopsy[]]. Clin Radiol, 1998, 53; 274-280.
Buscombe J R, Cwikla J B, Holloway B, et al. Prediction of
the usefulness of combined mammography and scintimammog-
raphy in suspected primary breast cancer using ROC curves
[JJ.J Nucl Med,2001,42; 3-8

Bone B, Wiberg M K, Szabo B K,et al. Comparison of %" Tc-
sestamibi scintimammography and dynamic MR imaging as ad-
juncts to mammography in the diagnosis of breast cancer[ ]].
Acta Radiol, 2003, 44, 28-34.

Sundararajan S, Tohno E, Kamma H, et al. Detection of in-
traductal component around invasive breast cancer using ultra-
sound: correlation with MRI and histopathological findings[J].
Radiat Med, 2006, 24 108-114.

Winnekendonk G, Krug B, Warm M, et al. Diagnostischer
Stellenwert der praoperativen MR-Mammographie ( MRM).
[Diagnostic value of preoperative contrast-enhanced MR ima-
ging of the breast][J]. Rofo,2004,176; 688-693.

Sardanelli F, Tozzelli A, Fausto A, et al. Gadobenate dimeglu-
mine-enhanced MR imaging breast vascular maps: association
between invasive cancer and ipsilateral increased vascularity
[1]. Radiology.2005, 235 791-797

Pediconi F, Catalano C, Occhiato R, et al. Breast lesion detec-
tion and characterization at contrast-enhanced MR mammogra-
phy: gadobenate dimeglumine versus gadopentetate dimeglu-
mine[ J]. Radiology,2005, 237 45-56.

Paakko E, Reinikainen H. Lindholm E L. et al. Low-field
versus high-field MRI in diagnosing breast disorders[ J]. Eur
Radiol,2005,15; 1361-1368.

Kawashima H, Tawara M, Suzuki M, et al. Effectiveness of
dynamic MRI for diagnosing pericicatricial minimal residual
breast cancer following excisional biopsy[J]. Eur J Radiol,
2001,40. 2-9.

Gilles R, Guinebretiere ] M, Lucidarme O, et al. Nonpalpable
breast tumors: diagnosis with contrast-enhanced subtraction
dynamic MR imaging[ J]. Radiology.1994,191; 625-631.
Bluemke D A, Gatsonis C A, Chen M H, et al. Magnetic reso-
nance imaging of the breast prior to biopsy[J]. JAMA, 2004,



o103 sk LS GHAE RESLER SRR AR T FLAR R HE T R B9 Meta 22 HT « 1103 -

292. 2735-2742. col,2003, 10. 86-91.

[24] Klaus A J, Klingensmith W C 3rd, Parker S H, et al. Com- [30] Cimitan M, Volpe R, Candiani E, et al. The use of thallium-
parative value of °™Tc-sestamibi scintimammography and 201 in the preoperative detection of breast cancer: an adjunct to
sonography in the diagnostic workup of breast masses[]J]. AJR mammography and ultrasonography[J]. Eur J Nucl Med, 1995,
Am ] Roentgenol,2000,174; 1779-1783. 22. 1110-1117.

[25] Chen D R, Jeng L. B, Kao A, et al. Comparing thallium-201 [31] Berg W A, Weinberg I N, Narayanan D, et al. High-resolu-
spect mammoscintigraphy and ultrasonography to detect breast tion fluorodeoxyglucose positron emission tomography with
cancer in mammographical dense breasts[ J]. Neoplasma, 2003, compression ("positron emission mammography") is highly ac-
50, 222-226. curate in depicting primary breast cancer[ J]. Breast J, 2006,

[26] Yildiz A, Colak T, Gungor F, et al. Diagnostic value of %™ Tc 12. 309-323.

MIBI scintimammography in patients with breast lesions[]]. [32] IMEER. BG4 M. db 5t AR T4 H 4k, 2002 499-
Rev Esp Med Nucl,2001,20; 276-281. 599.

[27] Schillaci O, Scopinaro F, Danieli R, et al. Scintimammography [33] Moses L E, Shapiro D, Littenberg B. Combining independent
with technetium-"™ tetrofosmin in suspected breast cancer[]]. studies of a diagnostic test into a summary ROC curve: data-
Anticancer Res,1997,17(3B) . 1623-1626. analytic approaches and some additional considerations[]]. Stat

[28] Piccolo S, Lastoria S, Muto P, et al. Scintimammography Med,1993,12;: 1293-1316.
with %™ Te-MDP in the detection of primary breast cancer[]]. [34] =4V IHIEE2EIM]. db gt B S5 20H H R AL, 2003:57-58.

Q ] Nucl Med,1997,41; 225-230. [WmBEH] 2007-02-05 [f&EBH] 2007-08-25

[29] Levine E A, Freimanis R I, Perrier N D, et al. Positron emis- [AXHmEE] HWELE

sion mammography: initial clinical results[J]. Ann Surg On-

AL IT 5] 2008 FE(HFIEEFELRER)

(B PN RO A TF R AT R BHP BEZ2 3 ISSN 1671-315X,CN 11-4716/C, N E bR FIAR ME K 16 FFA<, 64 5T, A T,
BH 10 Bl AR, J& i EBHGE S THE T Ch ERH O WD L (CAJ-CD #LE Y AT UL 75 41 T, 85 2055 0k 4 28 B2 2 ) 1)
5 HmE a2 2w N R A BT 2 6, ATBAEBIT TR S, BIRFR R R IF 3 2= B #A
M o510 R AT P R R R LR B TR R R L EATAT . TFREA B R A R R E AR R REEE . R
By 8 PR P O R R R G B A X PO P TR S e
R PP T B B 2R

CHP A U e AR OHE 1D T AR AR SL E 2= 4y T E L 3T B A T IE R AT 27 40 1 0h 2 AR 8 13 0 80 10 47 100 Rz [ s 6 5 17 A R0
BT T Rk HE %5 12 4,

FEM A5 JC, REEMN 60 LR, 4 [E & HhHE S5 BT 1T L B & ACRD 82-926 , o AT B 4F B8 2% I 4 48 0 B HE 3T I . 4
B AATHEIT T AENRE AT, 2002 4E A TH AT AR E 38 78,2004~2006(H TD 3 4EGITARE 76 7o, T 1T Wi
422 A G 5 e LA ) TR )

3% (010)64048630,64043064,66721461 f£ 3. (010)66721265

E-mail ; huguan(@ public3. bta. net. cn, hlgl@ chinajournal. net. cn

PRI AL LT AR WX E TR 5 v<<TPIEH’§ﬂ¥M>>ﬁ$E%B,Hilsé%:100070

FEPARAT AL TR R AT R AT E

P zﬁfﬂﬁlkﬁﬁlﬁﬁﬂz?jha?&a@ﬁ

13 45:0200080709026700176



