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AHHOTALNA

Llens — oueHKa BO3MOXKHOCTU MeTOAA MarHUTHO-pe30HaHCHOM ToMorpaduu (MPT) opraHoB rpygHOM KNeTKu ANA Bbl-
ABNEHWUA NErOYHbIX Y3/10B, MOA03PUTENbHBIX B OTHOLIEHUM 3110KA4YECTBEHHOCTH, B CPABHEHUM C KOMMbIOTEPHOW TOMOrpa-
duen (KT).

Mamepuanel u MemodeL. NpoBenéH nouck B 6asax faHHbix PubMed u Google Scholar 3a nepuop o 7 anpena 2021 r.
BKIOYNTENBHO. B COOTBETCTBUM C KpUTEPUAMM COOTBETCTBMA ObINM 0TOBpaHbI UCCeoBaHMA, B KOTOPbIX NPOBOAMNIAch
oueHKa cnocobHocT MPT u KT K BbIABNEHWIO NErOYHbIX Y3/10B, NOA03PUTENBHBIX B OTHOLLEHUM 3/10Ka4ecTBEHHOCTM. Bbibop
MeTo[a aHanu3a W rpynnupoBKU AaHHbIX 0 YYBCTBUTENTBHOCTU U CNELUPUUHOCTM BLINOAHANN MO pe3yNibTaTaM OLeHKM re-
TEPOreHHOCTU UCCriefoBaHWA. [1NA OLEHKM CTAaTUCTUYECKOW reTeporeHHOCTM UCCefoBaHWM, BRIKOYEHHBIX B MeTaaHanms,
NpUMEHANN KpuTepnin cornacusa MpcoHa X v MHOEKC reTeporeHHocTy |2,

Pe3synomamei. Mo pe3ynbTatam noucka 6buino otobpaHo 168 pabot, B MeTaaHanus oo 21 uccnegosanue. OtobpaH-
Hble paboTbl BRAYanu 1188 nauuenTos. Mo pesynbTaTaM MeTaaHanu3a BbIABNEHO HanM4Me CTaTUCTUYECKM 3HAYMMOA
reteporeHHocTvt p <0,00001 no KpuTepmio X2 U MHOEKC reTeporeHHocTy 2=99% ans yyBCTBUTENBHOCTM M CELMGUUHOCTY.
B cBA3M c 3TMM AnA aHanu3a gaHHbIX UCMOb30Bany METOR Cly4anHbIX 3QQeKToB. 3HauYeHWA JyBCTBUTENBbHOCTM AnA MPT
Haxogunucb B avanasoHe ot 70,4 no 100%, cneungmyHoctn — ot 60,6 no 100%.

3axnoyenue. MPT obnafaeT [OCTaTOMHOM YYBCTBUTENBHOCTBIO U CNELIMGUYHOCTBIO 417 ONpefeneHnA 3/10KaYecTBeH-
HOCTM NErOYHbIX Y3N0B, 06HapyeHHbIX npy KT-auarHocTuke.

KnioueBeble cnoBa: MarHMTHO-pe30HaHCHaA TOMOFpa(I)VIFI; NEroYHble Y31bl; PaK NErKoro; YyBCTBUTEJIbHOCTb; CI'IGLI,VI(I)VI‘—IHOCTb.
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Role of chest MRI for the diagnosis of malignant
pulmonary nodules: a systematic review
and a meta-analysis
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ABSTRACT

AIM: To evaluate the ability of magnetic resonance imaging (MRI) of the chest to detect malignant pulmonary nodules
compared to compute tomography (CT).

MATERIALS AND METHODS: We searched the following databases with the final date of search on April 7th, 2021:
PubMed, Google Scholar. We selected studies according to the inclusion and exclusion criteria that assessed the detection of
malignant lung nodules by MRI and CT and included information about sensitivity and specificity. Method of the analysis and
data grouping was chosen with regard to statistical heterogeneity of the studies included in the analysis. We used the x? test
and |2 statistic to evaluate the heterogeneity.

RESULTS: We selected 168 articles for the systematic review from the PubMed and Google Scholar databases. We in-
cluded 21 studies on 1,188 patients in the meta-analysis and revealed statistically significant heterogeneity (p<0,00001
for x2 test; 12=99%) for sensitivity and specificity. Hence, we used a random-effect model for further analysis. As a result,
values of sensitivity for detection of pulmonary nodules with MRI of 70.4%-100%, specificity — from 60.6% to 100%.

CONCLUSIONS: Thus, MRI has sufficient sensitivity and specificity for detecting malignant pulmonary nodules primarily
discovered with CT.

Keywords: MRI; solitary pulmonary nodule; lung cancer; benign; malignant.
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R T NTHT I
LTI g | WIS T O 29, WRT PG PT WRI
Both [7] 2005 1,5 Magnetom Vision, Siemens VIBE, HASTE, T2TSE
2 Bruegel [8] 2007 1,5 Magnetom Sonata, Siemens STIR
Chang [19] 2015 1,5 Intera Achieva, Philips SS—-TSE-HF
Cieszanowski . T2TSE, T2-STIR, T2-
4 [30] 2016 1,5 Magnetom Avanto, Siemens HASTE
5 Dewes [33] 2016 3,0 Magnetom Prisma, Siemens CAIPIRINHA-VIBE
6 Fatihoglu [34] 2019 1,5 Magnetom Aera, Siemens DWI (ADC)
7  Heye [35] 2012 1,5 Avanto, Siemens VIBE, HASTE
8 Huang [39] 2020 1,5 Magnetom Aera, Siemens UTE free-breathing
9 Koo [36] 2019 3,0 Magnetom Skyra, Siemens T2FSE
10 Koyama [37] 2008 1,5 Intera, Philips STIR
11 Koyama [38] 2015 1,5 Achieva, Philips DWI (ADC)
12 ?Sﬁerscmoers 2016 1,5 Ingenia, Philips T2FSE
13 %ié?rsehmers 2019 1,5 Ingenia, Philips T2STIR
14 Ohno [11] 2017 3,0 Vantage Titan, -Canon UTE
Medical Systme
15 Regier [12] 2011 1,5 Achieva, Philips DWI (ADC)
16 Satoh [13] 2008 1,5 Intera NovoDual, Philips DWI (ADC)
17 Schaefer [14] 2006 1,0 Magnetom Expert, Siemens PDWI
18 Schroeder [15] 2005 1,5 Magnetom Sonata, Siemens HASTE
19 Sommer [16] 2014 1,5 Magnetom Avanto, Siemens HASTE
20 Vogt [17] 2004 1,5 Magnetom Sonata, Siemens HASTE
21 Yi [18] 2007 3,0 Achieva, Philips TIWI 3D TFE*

VER: PT MRI - REILRAAZ ik vk 51

55 N
HRIA
R
ORI
— i X
0 2
W A

B 2 2= XU BT 18]

i g 2k SR 7E tH VO N AR TR A S s =
iy, ISP W, XN TENES
T 41, 42]. CiRMAESS T T, A
IEETEE A 10% & 70%[2]. —LeEH%, 1k
g CT FAfEEm s NPT H, EARE
H—#4r. (HHAT, iRl NS & R0
BAK, BEMPNREAR, DAL L5 T
M. L, W EBEEHIUER G TS
ok, Bl ASEERm R EE N B, BT

00l https://doi.org/10.17816/DB70306

50 75 100%

O 5 [P

HiRZW S N2 S8R BN R A [41] .
AV S0 R0 A AN T i 45 5 X T £ 5 D AT
PRERAESR UL SR & — Nk, Rk, RAELZEET
HERART AT K B m AR R A
FIVEIT 5 HE [43] .

ZZERE ST R T PEAS AT B il 45 AR 1 B AR
JPERIT R . AT SE T, B AR A X
EU 5 38 53 R AR T 9T

A
ar}



https://doi.org/10.17816/DD

SYSTEMATIC REVIEWS

Vol 2 (3) 2021

Digital Diagnostics

Test for overall effect: Z = 7.70 (P < 0.00001)

MPT KT Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Both 2005 100 1 20 100 1 20 5.7% 0.00 [-0.62, 0.62] r

Bruegel 2007 0 0 28 0 0 28 Not estimable

Chang 2015 89 1.275 36 25.6 14.703 36 5.6% 6.01 [4.90, 7.12] -

Cieszanowski 2016 0 0 50 0 0 50 Not estimable

Dewes 2015 79.1  2.25 54 100 1 54 5.5% -11.92[-13.58, -10.26] -

Fatihoglu 2019 88.2 1.43 53 100 1 53 5.6%  -9.49 [-10.85, -8.14] -

Heye 2012 100 1 28 100 1 28 5.7% 0.00 [-0.52, 0.52]

Huang 2020 98.9 0.099 120 100 1 120 5.7% -1.54 [-1.83, -1.25] -

Koo 2019 70.4 2.527 68 100 1 68 5.5% -15.32[-17.19, -13.44] -

Koyama 2008 60.6 1.882 161 100 1 161 5.5% -26.08[-28.12, -24.05] —

Koyama 2015 33.3 3.926 32 100 1 32 4.7% -23.00 [-27.14,-18.86] ——

Meier-Schroers 2016 100 1 30 100 1 30 5.7% 0.00 [-0.51, 0.51]

Meier-Schroers 2019 93 0.719 82 100 1 82 5.7% -8.00 [-8.93, -7.07] -

Ohno 2017 99.6 0.055 52 99.6 0.055 52 5.7% 0.00 [-0.38, 0.38]

Regier 2011 92.3 1.589 20 100 1 20 5.6% -5.68 [-7.14, -4.23] -

Satoh 2008 61.1 3.328 51 100 1 51 5.4% -15.71[-17.95, -13.48] -

Schaefer 2006 75 3.125 36 100 1 36 5.5% -10.66 [-12.51, -8.81] -

Schroeder 2005 93.5 1.11 30 100 1 30 5.6% -6.07 [-7.31, -4.84] -

Sommer 2014 0 0 49 0 0 49 Not estimable

Vogt 2004 96.2 0.468 61 100 1 61 5.7% -4.84 [-5.55, -4.13] -

Yi 2007 67 1.962 127 100 1 127 5.5% -21.13 [-23.00, -19.26] -

Total (95% CI) 1188 1188 100.0% -8.28 [-10.45, -6.11] L 2

IZl Heterogeneity: Tau? = 21.41; Chi? = 2471.61, df = 17 (P < 0.00001); I> = 99% 7250 7{0 3 150 250

Test for overall effect: Z = 7.48 (P < 0.00001) MPT [experimental] KT [control]
MPT KT Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Both 2005 100 1 20 100 1 20 4.9% 0.00 [-0.62, 0.62] T

Bruegel 2007 72 3.81 28 100 1 28 4.5% -9.91[-11.89, -7.94] -

Chang 2015 84.8 1.678 36 84.8 1.678 36 4.9% 0.00 [-0.46, 0.46]

Cieszanowski 2016 100 1 50 100 1 50 4.9% 0.00 [-0.39, 0.39]

Dewes 2015 88.1 1.427 54 100 1 54 4.7% -9.59 [-10.95, -8.23] -

Fatihoglu 2019 72.2 3.684 53 100 1 53 4.7% -10.22 [-11.68, -8.77] -

Heye 2012 100 1 28 100 1 28 4.9% 0.00 [-0.52, 0.52] 1

Huang 2020 81.2 3.684 120 100 1 120 4.9% -6.94 [-7.62, -6.27] -

Koo 2019 70.4 2.527 68 100 1 68 4.5% -15.32[-17.19, -13.44] -

Koyama 2008 96.1 0.295 161 100 1 161 4.9% -5.28 [-5.74, -4.81] -

Koyama 2015 70.4 3.684 32 100 1 32 4.5% -10.83 [-12.83, -8.83] -

Meier-Schroers 2016 100 1 30 100 1 30 4.9% 0.00 [-0.51, 0.51]

Meier-Schroers 2019 87 1.249 82 100 1 82 4.7% -11.44[-12.73, -10.15] -

Ohno 2017 93 0.903 52 93.4 0.855 52 4.9% -0.45 [-0.84, -0.06] b

Regier 2011 97 0.651 20 100 1 20 4.8% -3.48 [-4.50, -2.47] -

Satoh 2008 88.9 1.382 51 100 1 51 4.7% -9.13 [-10.47, -7.80] -
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