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SUPPLEMENTARY TABLE 1. Search strategy in PubMed, Embase, Web of Science and Cochrane Library

Database

Search strategy

PubMed (282)

Embase (687)

Web of Science (527)

Cochrane Library(29)

(“Breast Neoplasms”[Mesh] OR “Breast Neoplasm™[Title/Abstract] OR “Breast Tumor”[Title/Abstract] OR “Breast
Cancer” [Title/Abstract] OR “Breast Carcinoma” [Title/Abstract] OR “Mammary Cancer”[Title/Abstract] OR
“Mammary Carcinoma” [Title/Abstract] OR “Mammary Neoplasm”[Title/Abstract]) AND (“Positron-Emission
Tomography”[Mesh] OR “PET"[Title/Abstract] OR “Positron-Emission Tomography”[Title/Abstract]) AND (“Bone
metastasis” [Title/Abstract] OR “Bone metastases”[Title/Abstract])

(‘breast tumor’/exp OR ‘Breast Neoplasm':ab,ti OR ‘Breast Tumor':ab,ti OR ‘Breast Cancer’:ab,ti OR ‘Breast
Carcinoma’:ab,ti OR ‘Mammary Cancer’:ab,ti OR ‘Mammary Carcinoma’:ab,ti OR ‘Mammary Neoplasm':ab, i)
AND (‘positron emission tfomography’/exp OR ‘positron emission tomography’:ab,ti OR ‘PET":ab,ti) AND ( ‘Bone
metastasis’:ab,ti OR ‘Bone metastases’:ab, ti)

((AB=(Breast Neoplasms OR Breast Neoplasm OR Breast Tumor OR Breast Cancer OR Breast Carcinoma OR
Mammary Cancer OR Mammary Carcinoma OR Mammary Neoplasm)) AND AB=(positron emission tomography
OR PET)) AND AB=(Bone metastasis OR Bone metastases)

(Breast Neoplasms OR Breast Neoplasm OR Breast Tumor OR Breast Cancer OR Breast Carcinoma OR Mammary
Cancer OR Mammary Carcinoma OR Mammary Neoplasm):ti,ab,kw AND (Positron Emission Tomography OR

PET):ti,ab.kw AND (Bone metastasis OR Bone metastases):ti,ab,kw

SUPPLEMENTARY TABLE 2. Technical aspects of included studies for ['8F]FDG PET/CT

Type of Time from
Author Year imaging Scanner Modality Ligand dose injection to Image analysis TP, FP, FN, TN
test acquisition
Catalano Gemini TF; Philips, Best, the 4.44 £ 1 60+ 10 . . TP:22, FP:1, FN:3,
et al.’® 2015 PET/CT Netherlands MBq/kg minutes Semiguantitative TN:83(PB)
. ] : 547.6
Melsaether Biograph mCT imager (Siemens i . . . .
ot ol10 2016 PET/CT Healthcare, Knoxville, Tenn) (484}3\85;6.1 ) 45 minutes Visual TP:90, FN:13(LB)
Botsikas Biograph 64 scanner or 35 TP:6, FP:0, FN:3,
ot al? 2018 PET/CT a Biograph mCT scanner MB ./k 185 minutes Visual TN:71(PB) TP:18, FP:0,
: (Siemens Medical Solutions) a’ke FN:8, TN:149(LB)
s Biograph mCT 128 (Siemens .
Sawicki 257 + 44 62.9 £13.1 Visual and
2016 PET/CT Healthcare GmbH, Erlangen, . . L TP:61, FN:4(LB)
n
etal Germany) MBg minutes semiquantitative
. Siemens Biograph 6 PET/CT . . . .
:f(?;ﬂ, 2012 PET/CT system (Siemens AG, Munich, 37,\9\5550 60 minutes Visual TP‘T"]\‘::]F})?PE')\I&
. Germany) q :
Hahn BiographTM PET/CT system 265 + 37 TP:8, FP:0, FN:0,
ot al1® 2011 PET/CT (Siemens Molecular Imaging, MI; 60 minutes Visual TN:21(PB) TP:67, FP:5,
: Hoffman Estates, IL, USA) a FN:3, TN:54(LB)
PET/CT scanner (Discovery STE S . . .
Manohar 5515 PET/CT  16; GE Healthcare, Miwaukee, 370-444 60 minutes NA TP:15, FP:0, FN:O,
etal.”? ; ] MBq TN:20(LB)
Wisconsin, USA)
Siemens ECAT HR with
dedicated CT (Siemens/CTl,
Knoxville, TN), GE Discovery ST
" 8-slice PET/CT, GE Discovery STE . . .
N 2011 PET/CT  1éslice PET/CT, GE Discovery 588 740 600 Visual TP'STQ,TE'Q?L;)N"'
: RX 16-slice PET/CT, of GE d :
VCT 64-slice PET/CT (General
Electric Medical Systems,
Milwaukee, WI)
Riegger Biograph mCT PET/CT system 280 * 40 . . . X
of L2 2012 PET/CT (Siemens Molecular Imaging) MBg 60 minutes Visual TP:7, FN:3(LB)
RewEEr Biograph 1é-slice PET/CT 370 TP:10, FP:0, FN:2,
o ogl % 2018 PET/CT scanner, Siemens Healthcare, MBq 60 minutes Visual TN:13(PB) TP:43, FP:0,

Erlangen, Germany

FN:48, TN:18(LB)
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Type of Time from

Author Year imaging Scanner Modality Ligand dose injection to Image analysis TP, FP, FN, TN
test acquisition
. 16 slices multidetector spiral CT X . X
Demir 2014 PET/CT infegrated PET scanner (G.E. 296-555 60 minutes NA TP:218, FP:0, FN:44,
et al® . MBq TN:92(LB)
Discovery 600)
Hansen GE Healthcare Systems, 4 60 and 180 . S X .
et al.2 2015 PET/CT Chicago, IL, USA MBa/kg iEs Semiquantitative TP:479, FN:9(LB)
Niikura Siemens Medical Solutions, 185-370 . . - TP:7, FP:3, FN:0,
et al.2s 2016 PET/CT Knoxville, TN MBg 60 minutes Semiquantitative TN:18(PB)
Siemens, Biograph mCT 128; . . . .
Shawky ; ; o 370-550 ; Visual and TP:11, FP:0, FN:1,
2016 PET/CT Siemens Medical Solutions, 60 minutes ; o .
et al.* Knoxville, USA MBq semiquantitative TN:18(LB)
Teke Biograph 6 PET/CT scanner 370-555 . . TP:141, FP:2, FN:10,
et al? 2020 PET/CT  (c1i/Siemens, Knoxville, USA) MBq 60 minutes Visual TN:343(LB)

FN = false positive; FP = false positive; LB = lesion-based; NA = not available; PB = patient-based; TP = true positive; TN =rue negative

SUPPLEMENTARY TABLE 3. Technical aspects of included studies for ['8F]FDG PET/MRI

Type of Ligand Time from
Avuthor Year imaging Scanner Modality t?ose injection to Image analysis TP, FP, FN, TN
test acquisition
Catalano 2015 PET/MRI Biograph mMR imager (Siemens 444 + 1 125.8 +25.74 SerfeuERiEie FP'TOP%IEE'O
etal.’s Healthcare, Erlangen, Germany) MBa/kg minutes a TN.'8'4(PI.3)'
TP:7, FP:0,
. 254.4 FN:0,
Bruckmant 2021 PET/MRI 3'0‘T?§:§£§£’°Hpeh0?hﬁ’r‘] Re;fs‘;”“er +43.6 baxl’ Visual TN:147(PB)
: ! MBqg TP:41, FP:0,
FN:O, TN:4(LB)
547.6
Melsaether 3-T Biograph MR system (Siemens (484.7— 167 + 36 A TP:105,
et al.’® 2016 PR Healthcare, Knoxville, Tenn) 566.1) minutes visual FN:2(LB)
MBqg
TP:8, FP:2,
FN:T,
Botsikas Philips Ingenuity TF PET/MR (Philips 3.5 . . TN:69(PB)
of al? 2018 PET/MRI Healthcare) MBa/kg 90 minutes Visual P04,
FP:7, FN:2,
TN:142(LB)
L 3 Tesla PET/MRI scanner (Biograph mMR, : .
Sawicki ; 257 + 44 124.8 +28.9 Visual and TP:65,
et al." 2016 PRI Sl Heoltgc;?r;eo(gbu, Bieig e, MBg minutes semiquantitative FN:O(LB)

FN = false positive; FP = false positive; LB = lesion-based; NA = not available; PB = patient-based; TP = true positive; TN =rue negative

UPPLEMENTARY TABLE 4. Complementary role of PET/CT and PET/MRI in identifying bone metastasis in patients with negative imaging results from the
other test

Patients or lesions with Patients or lesions with . .
negative PET/CT negative PET/MRI PET/MRI Detection rate PET/CT Detection rate
True positive True positive
Avuthor, year Total patients Total patients Detected Detected Detected Detected Detected Detected
patients or or lesions patients or or lesions by MRI by PET by both PET by CT by PET by both
lesions detected by lesions detected by alone alone and MRI alone alone PETand CT
PET/MRI PET/CT
A 21 5 16 0 129/134 NA NA 100/134 NA NA
o ,Bgfsggfw 74 2 70 0 NA NA NA NA NA NA
Melsaether
et al. 201410 NA NA NA NA NA NA NA NA NA NA
Sotaane, 3 3 NA NA 51/141 5/141 85/141 2/90 37/90  51/90
Balci

et al. 2012V NA NA NA NA NA NA NA NA NA NA
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header

Patients or lesions with Patients or lesions with q q
negative PET/CT negative PET/MRI PET/MRI Detection rate PET/CT Detection rate
True positive True positive
Avuthor, year Total patients Total patients Detected Detected Detected Detected Detected Detected
patients or or lesions patients or or lesions by MRI by PET by both PET by CT by PET by both
lesions detected by lesions detected by alone alone and MRI alone alone PETand CT
PET/MRI PET/CT
Hahn
et al. 201118 NA NA NA NA NA NA NA 54/70 NA 61/70
Niikura
et al. 20112 NA NA NA NA NA NA NA NA NA NA
Manohar
et al. 201219 NA NA NA NA NA NA NA NA NA NA
Riegger
et al. 201222 NA NA NA NA NA NA NA NA NA NA
Rager
et al. 20187 NA NA NA NA NA NA NA NA NA NA
Demir
et al. 20142 NA NA NA NA NA NA NA NA NA NA
Hansen
et al. 2015% NA NA NA NA NA NA NA NA NA NA
Niikura
ot al. 20162 NA NA NA NA NA NA NA NA NA NA
Shawky
ot al. 20162 NA NA NA NA NA NA NA 10/30 NA NA
Teke
et al. 202077 NA NA NA NA NA NA NA NA NA NA
Total 98 10 86 0 180/275 5/141 85/141 166/324 37/90 112/160
NA = not available
Study Proportion 95%-CI P-value Tau2 Tau 12
Omitting Catalano et al. 2015 = 0.70 [0.32; 0.97] . 0.1471 0.3835 96%
Omitting Botsikas et al. 2018 = 0.74 [0.38; 0.99] . 0.1547 0.3934 96%
Omitting Balci et al. 2012 — 0.71 [0.33; 0.98] . 0.1528 0.3909 95%
Omitting Hahn et al. 2011 e o 0.86 [0.78; 0.93] . <0.0001 0.0022 0%
Omitting Rager et al. 2018 —+ 0.71 [0.34; 0.98] . 0.1531 0.3912 96%
Omitting Niikura et al. 2015 = 0.66 [0.33; 0.93] . 0.1224 0.3499 96%
Random effects model ——— 0.73 [0.42; 0.96] . 0.1254 0.3541 96%

| | | | | |
0O 02 04 06 08 1
Sensitivity
SUPPLEMENTARY FIGURE 1. Sensitivity analysis for the pooled sensitivity of ['8F]FDG PET/CT in bone metastasis of breast cancer patients on a patient-based
Ono|ysisl9,15,l7,18,21,23
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. 0.0405 0.2011 95%
. 0.0407 0.2016 95%
. 0.0403 0.2008 95%
. 0.0159 0.1262 88%
. 0.0445 0.2110 94%
. 0.0389 0.1972 91%
. 0.0437 0.2091 95%
. 0.0441 0.2101 95%

. 0.0402 0.2005 94%

SUPPLEMENTARY FIGURE 2. Sensitivity analysis for the pooled sensitivity of ['®F]FDG PET/CT in bone metastasis of breast cancer patients on a lesion-based
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SUPPLEMENTARY FIGURE 3. The funnel plot and Egger’s test revealed no evidence of publication bias for ['8F]FDG PET/CT in lesion-based

analysis.
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Study Events
Catalano et al. 2015 22
Melsaether et al. 2016 90
Botsikas et al. 2018 18
Sawicki et al. 2016 61
Catalano et al. 2015 25
Melsaether et al. 2016 105
Botsikas et al. 2018 24
Sawicki et al. 2016 65

Random effects model

Total Proportion
25 : 0.88
103 ! 0.87
26 ! 0.69
65 _— 0.94
219 —_—— 0.87

i

1
25 — & 1.00
107 e 0.98
26 _ 0.92
65 — 1.00
223 | - 0.99

i
442 e 0.94

Heterogeneity: /° = 81%, 1° = 0.0225, p < 0.01 I T

Test for subgroup differences: xf =10.08,df=1(p<0.01) 05 0.6

0.7

0.8 0.9 1

95%-Cl  Weight
[0.69;0.97] 11.0%
[0.79;0.93] 14.3%
[0.48,0.86] 11.1%
[0.85;0.98] 13.5%
[0.77;0.94] 50.0%
[0.86;1.00] 11.0%
[0.93;1.00] 14.3%
[0.75;0.99] 11.1%
[0.94;1.00] 13.5%
[0.96;1.00] 50.0%
[0.87;0.99] 100.0%

SUPPLEMENTARY FIGURE 4. Forest plot showing the head-to-head comparison of pooled sensitivities for ['8F]FDG PET/CT and ['®F]FDG PET/MRI in
detecting bone metastases in breast cancer patients. The plot displays individual study estimates (squares) with corresponding 95% confidence
intervals (horizontal lines) and the pooled sensitivity estimate (diamond) for both modalities. The size of the squares represents the relative weight of

each study in the meta-analysis.?'1%
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. 0.0081 0.0900 55%

. 0.0108 0.1040 64%

SUPPLEMENTARY FIGURE 5. Sensitivity analysis for the pooled sensitivity of ['8F]FDG PET/CT in bone metastasis of breast cancer patients on a head-to-

head comparison. 115
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SUPPLEMENTARY FIGURE 6. Sensitivity analysis for the pooled specificity of ['®F]FDG PET/CT in bone metastasis of breast cancer patients on a

patient-based analysis.?1517.18.21.23
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Study Proportion 95%-C| P-value Tau2 Tau I[2

Omitting Catalano et al. 2015 = 0.99 [0.94; 1.00] . 0.0080 0.0893 75%

Omitting Bruckmann et al. 2021 = 0.99 [0.95; 1.00] . 0.0055 0.0742 63%

Omitting Botsikas et al. 2018 a 1.00 [0.99; 1.00] . 0 0 0%

Random effects model d 1.00 [0.98; 1.00] . 0.0031 0.0559 54%
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SUPPLEMENTARY FIGURE 7. Sensitivity analysis for the pooled specificity of ['8F]FDG PET/MRI in bone metastasis of breast cancer patients on a
patient-based analysis.? 152!

Study Proportion 95%-Cl P-value Tau2 Tau 12
Omitting Botsikas et al. 2018 -+ | 0.99 [0.96; 1.00] . 0.0059 0.0766 65%
Omitting Hahn et al. 2011 4] 1.00 [0.99; 1.00] . 0.0030 0.0547 49%
Omitting Manohar et al. 2012 -+ | 0.99 [0.97; 1.00] . 0.0070 0.0836 72%
Omitting Niikura et al. 2011 [+ | 1.00 [0.98; 1.00] . 0.0055 0.0744 55%
Omitting Rager et al. 2018 -+ 0.99 [0.97; 1.00] . 0.0069 0.0833 72%
Omitting Demir et al. 2017 -+ | 0.99 [0.96; 1.00] . 0.0066 0.0814 69%
Omitting Shawky et al. 2020 = 0.99 [0.97; 1.00] . 0.0069 0.0833 72%
Omitting Teke et al. 2015 -+ | 0.99 [0.96; 1.00] . 0.0075 0.0868 68%
Random effects model 4 0.99 [0.97; 1.00] . 0.0061 0.0784 67%

I T T T T 1
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Sensitivity

SUPPLEMENTARY FIGURE 8. Sensitivity analysis for the pooled specificity of ['®F]FDG PET/CT in bone metastasis of breast cancer patients on a
lesion-based analysis.?18-20.23.25:27

Study Events Total Proportion 95%—ClI Weight
]
Catalano et al. 2015 83 84 T 0.99 [0.94;1.00] 23.0%
Botsikas et al. 2018 149 149 — 1.00 [0.98;1.00] 27.0%
233 —= 1.00 [0.98; 1.00] 50.0%
I
|
Catalano et al. 2015 84 84 —_— 1 1.00 [0.96; 1.00] 23.0%
Botsikas et al. 2018 142 149 ! 0.95 [0.91; 098] 27.0%
233 R 0.98 [0.91; 1.00] 50.0%
I
Random effects model 466 - = - 0.99 [0.96; 1.00] 100.0%
Heterogeneity: /* = 75%, 1° = 0.0057, p < 0.01 | T T T 1
Test for subgroup differences: x‘:' =045, df =1 (p =0.50) 0.92 0.94 0.96 0.98 1

SUPPLEMENTARY FIGURE 9. Forest plot showing the head-to-head comparison of pooled specificities for ['8F]FDG PET/CT and ['8F]FDG PET/MRI in
detecting bone metastases in breast cancer patients. The plot displays individual study estimates (squares) with corresponding 95% confidence
infervals (horizontal lines) and the pooled specificity estimate (diamond) for both modalities. The size of the squares represents the relative weight
of each study in the meta-analysis.?'®
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