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Abstract

Purpose: To evaluate the value of g-Dixon technique in distinguishing spinal hemangioma from
spinal malignancy. Materials and methods: A total of 30 cases of spinal hemangioma and common
malignant tumors of the spine proved by pathology or clinical follow up were collected from Janu-
ary 2021 to August 2021. All patients underwent conventional MRI and q-Dixon examination. The
scan data were uploaded to Siemens syngo.via workstation and FF map (fat fraction map) was ob-
tained after post-processing. The region of interest (ROI) was delineated on the FF map to obtain
FF values, and the data with normal distribution were expressed as mean * standard deviation. The
independent sample T test was used to analyze the statistical significance of fat content differenc-
es between the two groups. Receiver operating characteristic curve (ROC curve) was used to ana-
lyze its diagnostic efficiency. Results: The FF value of spinal malignant tumor was (11.55 + 7.31)%
and that of spinal hemangioma was (58.6 + 15.70)%. The FF value of spinal malignancies was small-
er than that of hemangiomas, and the difference between the two groups was statistically signifi-
cant (t = 14.90, P < 0.001), the ROC curve of FF value for differential diagnosis of spinal hemangi-
oma and common spinal malignant tumor was drawn. The area under the curve (AUC) was 1.00, the
sensitivity and specificity were 100%, and the critical value for differential diagnosis of spinal he-
mangioma and malignant tumor was 25.0%. Conclusion: MRI q-Dixon technique has good diagnos-
tic value in distinguishing spinal hemangioma from common spinal malignancies.
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AR R A LA A R APER, K 2 RS B R IR 5 i 70 A MR BLBUAIE AR S 52l (R
LA AR AVRIR 28 R I, Gaudino [1]55 K M8 R 72y 3 FhaRAY. JY, Rl f{2 2. “HuAl”
A CHRSUAL” AR IR RLILIR R I, &5 2 SO B 2RI (1 5 I R 1 B 2R DA (8] 5 K ) B A
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I EERAIRIN), TIWI BRSO S S 55, ToWI REFR GRS 5. REERIEEENLERIRE
PEAEA, IFE R  MERR EIOHME 5 AR IR M S . B BoME 55 SR AL 2R B [2] 1R 28 1P 1t R e i 0 L
AARM AR R . X LR SR RIR 28 1 10980 -5 8 e R P T P PR s R R TR R LA AL, A ) 3 B
X o KT AR IR [1] 09 MRIAS 5 508 K 22 B T BV IE S e B i, PRI IR & 2 5
o B LA B TR AL, ﬁffﬂm SIS E AR R T LA AL s R R I, BRI S AR, Fik
A A R

I RS e ﬁ%ﬁﬁnE%%Tﬁﬂ’%ﬁfﬁ‘éﬂﬁiﬁﬁi%ﬁ’ﬂﬁ% Dixon [3]7E 1984 4 H, FIFHKF
0 v R R B AR AN, 43 AR AK RN i A AL 22 9 O (BRI [RIAE A7) FIAE AL 22 9 180° (B e AH A7) %, R
Dixon ¥ sii%k. {HA Dixon PI AN 447 BO AN S HUR KA AR R, Sem G piE, IR 78
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i3 BO AN SO, WG T AHALRZE, B9 1 220 LU IR RER - X B R J5 1Y Dixon = 2045 g-Dixon
(Siemens Healthcare).m-Dixon (Philips Healthcare) 1 IdeallQ (GE Healthcare) . A< STl 73 H 52 M g-Dixon
HoAR, Bl—xaf/Re 4 meEREKEEE. RS ER. T2xER R2+E, L E4FHE 34
FF B0 5E), & BB g ACE A E WM w i s & . s e & &R 2 5
S5 A I AR AR A DLk TR 0 el AT P AANME

2. FRIFNTTA
2.1 HRMR

H 2021 4 1 H % 2021 4F 8 HELSIN 63 L85, A BEBEBMERET. AINmiE: 1) i
o R AEAEATAE o 2) 12 WG d B 2 0E S (0 AT ST e R I R S . 3) 2 WK I T DR/ R LB
B A U SCREIR I IE SE A FE ISR B3 . 4) 4T % A MRI RS EE AT g-Dixon K 2. HERR AR
1) MRI A 525 T MAREIC AR AT . 2) kbR DN, JEikAE FR B E SRR R 22 BB ER [X (RO«
3) RATEMEAFBIMES AL kL. 74 3 L FR EKTERE il AR L T HH R R, TRERRN
HMRIR R TR S B A S, WRHEBR T2 ob o I RATT BRI 7060455 22 9 312 BB 17 11 S
211 60 4. AR 30 BI(5 7 B, Zc 23 4, FRRVEHE 26~77 X, SPIYFREL 59 ). HAE
TSR R 30 (58 20 45, 4z 9 9], 4EIAVEH 42~82 %, PR 61 ). BRMER T H 2 BR 2R
PR . AR AR (1L B). 2 RMEE BRI (18 ). JEEZ S WRER (L ).

22. UE{EFHZ*

KHEE Siemens3.0TMRI F3#4, HUMEMY, MAFBEESIZEIE, Skidt. 475 MRI HHE(FRAL
TIWI KHIH] . T2WIL B T2WI R A7 T2WI)AT g-Dixon (B Az . JRA) I . S EULE 1.

Table 1. MRI scan sequence parameters
1. HEREEFSH

e TIWI K] T2wWI FST2WI g-Dixon
TR(ms) 3000.0 2700.0 3200.0 9.0
TE(ms) 20.0 119.0 89.0 1.05

25 Z 18] B (mm) 4.0/1.0 4,0/1.0 4.0/1.0 3.0/1.0
FLEF (mm) 240 x 320 288 x 384 384 x 384 111 x 160

2.3. B4

g-Dixon 7 %1434 j5 it Siemens syngo.via TAEuk 5 b #4532 FF K, B2 2AVE ARG 2R
¥ 18 ROI /&) H by v - AERE W A7/ 9 RA7 FF B 33T ROI ) H & FF {4, ROl 2JHEHFr#E: ROl KT
0.50 cm?, e KGRI A FEEEAF M, BRI B R R . MEES KA, HW o7 22 0 A8 P 2401E, 20
15 B A I AR A R LS R 1) FF B
24. Gt EE

KF SPSS24.0 #44 & Medcalc BAER B AT i1t 2041, FIF SPSS24.0 B A4-H6: 0 i 2 A5 25 77 &
IES DA, UCFSME + FrAEZERIR, HRARSIREA t 558 70 B e 2 85 s () PR & E g2 = 3, LA
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P <0.05 NERAFHFE L. FIH Medcale B2 32 1508 TARRFIERZ(ROC #h£k), T2 Hf
(AUC fH). BUREE . e i FHE .

3. &R

AR R0 L R 1 5 5 (11.55 + 7.31)%, AR IR0 AR 1 75 5 (58.6 + 15.70)%. R FHARSZAF
K R PR BT 52 HE BRI 2 B2 5% P S48 (P = 0 < 0.001). A HEIEHE BRI
VARG T AP RIOLE L. [12). SRR 3 WLRBIEIAIED &R ROC MA(LE 3),
AUC {7y 1.00, BURZRIRFRIE N 100%, I FHEHN 25% (M7 2). BiH g-Dixon [ F1%F 4 5l A% i /&
R R L TR AT T 2 TR

(A) (B)
Figure 1. A 60-year-old woman with multiple metastases to the spine. A: Sagittal TAWI showed diffuse decreased signals in
L4 and T11 vertebral bodies. B: The cross-sectional FF diagram of g-Dixon sequence automatic reconstruction shows that
FF value is 5.7%
1. %&, 60 5, BHZLEBE. A: KR TIWI 878 L4, T11 #KESTEBERIK. B: o-Dixon FFIEHE
BT FF EER FF{ER 5.7%

(A) (B)
Figure 2. A 41-year-old woman with L3 vertebral hemangioma. A: The sagittal view of T1WI showed nodular hypersignal
shadow of L3 vertebral body with clear boundary. B: The cross-sectional FF diagram of g-Dixon sequence automatic recon-
struction shows the FF value of 64.56%
2. &, 1%, LIHFEMERE. A: TIW EREXRAER, L3 #HAETREESS, wFE. B: g-Dixon 75
B EZ ML FF B2 /R FF (& 64.56%
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Figure 3. ROC curve of fat content in spinal hemangioma and common malignancies
E 3. HEmERSENEMEMERLS S8 ROC MLk

Table 2. Diagnostic performance of FF value in distinguishing spinal hemangioma from common spinal malignancies
2 FF ELAEFEMER S ETE LT MER IS HT T 58

i AUC (95%CI) UK (95%C) 'R 57 (95%Cl) I 5
FF {#(%)

1.00 (0.94~1.00) 100.00 (88.4~100.0) 100.00 (88.4~100.0) 25.00
4. g

K2 HOCEAE S8 [R5 A IR T o S ML) MIRI R, GBI [R] sUAE, SR AR S0 25 o %5
A6], (AW LA RS R AR 22 1 R, Gaudino 55 AW MLERI 73 3 M Al: BURL, JESURIAIZ 281,
CHRL” R CHEIALY FEURIRBILIREI, B 5 HLURBE SRR DTS MUE B B B R DL R BTK
B, RN & R 2 (AR, TIWI & T2WI s S S, RIS RAIRE 7. 8 s
TEBZHERMARI), TIWI BB &EE 5%, T2WI KRG REE 5% . REERIZE M
ERMZZRVEAE R, R AU HEAREHE AR BRI 3 . BOW B S5 A S B [2], ARV B
AR IR AR R I . X e MR R 28 M I A5 9R8 5 A Ji R 0 1k e g Bl % 9 3 A AL,
A XE DAl o AR SCAIE 5 Hp i e B PR B A 8 A XL R 0 491 220 D AR R AR 28 IR B RT, 558 Ak b R
MR RIA —EMES. gk, ZRAE MRI T AE I EAAE 580, @l RIRREE
HEAS 5 7E TAIWIL. T2WI AR ARR AR AL S LB HES 5 5 AR HE ) 515 5 1K 22 e R VP AR 1 T,
TR R, ABRF R PEAC[7] [8]. BRIk, VFEHEFIRER 1 EBEARINT AT B 0%, A SOk i
I SRR A 2B # i AR o B B 0 2 R S0P A ROB IR AR, 45 R, SAHALE SR LL A
FHALAE 5 9B 1% 20061F 9% 8 1 RSB0 A2 )l FHEL[7] [9] o 15 8] S AR Ar Ak 2 A 7% G i AR AE 5E &l
Te RN ZIRAEER, OIS IR 2R T2 TIRE, i
ARSI 2 AN HERR[9] [10].

MRS (SR MESARPCE ) G0 A MEA R B IR T & B e hrie, HhTHRESR, K, 5%
I (8] 43 F3AH K R RFF R ZE M, IR R SGert Z2 AR H[11]. BEE MRI HORM S, SR A Dixon
HAR KR Z 132 F T HEAR AR € &0 . M Dixon — £ 3] Dixon = ik, VF2 R R AR
o, A5 T2* 0. TR . BO WA AIIVE. Jalidin S A e . e s A% AR R N 4 [12] . P
TAFEMIGK MRl 248, 14 g-Dixon (Siemens Healthcare). m-Dixon (Philips Healthcare) £ IdeallQ (GE
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Healthcare). Dixon — miyZAH# T MRS E Z#4E, REREF, nfEHEEMERIF[13], Hild 3304
FF BT S AR 5. B O SCkiE e i, FIA Dixon BARMIE AR & &5 MRS & &R A 1R
R —8hE . A ORGSR o-Dixon (Siemens Healthcare) R, 4 aAbFE E 3R FF B, & &3H0
ERAVERE T BV IR BB, WSS IRRE, PR DO S0 A MR 5 A S
I BB R 2 Wit BE(AUC {0 1.00, BBUBCEEFNERR 7 520 100%), I FHE N 25%.

Z R SCHRARIE I R FH e R 16 Dixon AR S E bR ROBMERAR, W0 Kim [14]% AR H = 458000 5
B 741, it T2*RIER) FF S0 8 A A A R 20 B Bl R I T AT 1 . W25 SRR FF
P a] DA R X 20 W& 38 (AUC = 0.961, SURSE 85.7%, 4553 100%), 5 FRATHINT 748 BAEI(AUC =
1.00, HUREE 100%, FF5HFFE 100%). HIEATRCHERE S &y, 1T R A AT 70 R i 2 21 B T
B 0 H B A M 2 BEDOR, G MANEE R, TIWI BURAS S o A ST 701 [ iR 2 e
REWT & B %, FRAEROKR, SEMEMEMIR FF AR ZE TR, SWEREsE & .

WAV AR KRR, Bk, WOIMFEARBER D, WA T IUEER R 2 12 28 M MR A A
5 H MRV BT R . BB, FRAT A ¥ g-Dixon AR 5 H AR H AR AT L

5. &

T34k Dixon J3 51 B AR 1ff 1 5 A ME ISR A AHE R DBV bR B B I & B 22 7, P MEIIL A
Je B M 7 K LG IR RO R & i, WEFEIR -Dixon S5 AR 58 551 A AL A TR A AT LS P
A R HZ B -

E&WmE

H % 390k 5E 4 7 I H (81571673).
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