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Value of 3.0T MRI mDixon-Quant Sequence
Scan on Guiding the Diagnosis and Grading
of Degenerative Disc Disease in Adults*

HUANG Li, LUO Ai-fang’, CHEN Shu-jiao, CHEN Ding-wei, OUYANG Lin.
Joint Support Force No. 909 Hospital(Southeast Hospital Affiliated to Xiamen University)
Diagnostic Radiology, Zhangzhou 363000, Fujian Province, China

Abstract
Objective To explore the value of 3.0T magnetic resonance imaging (MRI) modified water-lipid separation
(mDixon-Quant) sequence scan on guiding the diagnosis and grading of degenerative disc disease (DDD)
in adults. Methods 98 patients with DDD who underwent 3.0T MRI mDixon-Quant sequence scan in
our hospital from January 2021 to October 2021 were selected to obtain the T2* values of Ly/Ly-Ls/
S; intervertebral discs and the upper and lower vertebral fat fraction (FF) values. The corresponding
intervertebral discs were collected for degeneration grading according to Pfirrmann criteria. The T2* value
and FF value were compared among different Pfirrmann grading vertebral bodies, and Spearman correlation
analysis was used to analyze the correlation between Pfirrmann grading and T2* value and FF value. Results
The T2* values of Ly/L,-Ls/S; intervertebral discs in patients with different DDD grades were shown as grade
1 >Grade I[>Grade [[I> Grade [V>Grade V (all P<0.05). FF value of upper vertebral body was manifested
as grade [V >grade I >grade V >grade I >grade [ (P<0.05). The FF value of the lower vertebral body
showed grade [V >grade V >grade Il >grade II >grade [ (P<0.05). Spearman correlation analysis showed
that T2* values of Ly/L,-Ls/S; intervertebral discs were negatively correlated with Pfirrmann grading (all
P<0.05). The FF values of upper and lower vertebral bodies were positively correlated with Pfirrmann grading
(all P<0.05). Conclusion 3.0T MRI mDixon-Quant sequence scan shows that the T2* value is lower and FF
value is higher than the standard value in adults with DDD, which can be used for the diagnosis of adult DDD.
The higher the grade of intervertebral disc Pfirrmann, the lower the corresponding T2* value, showing a
negative correlation, and the higher the corresponding FF value, showing a positive correlation.
Keywortds: 3.0T Miagnetic Resonance Imaging; Modlified Water-ljpid Separation; Pfimmann Gradiing; T2* Value; Fat Fraction

REH B BB IT T (DDD) R B RIMIRR R A FXRE MR, ShEENER
RPEEHH, BERLEEARSARBFNAENRSSHFETRE, THIER
EMHY. EYUERFERINKE, SEHEEET, SIRNTER BiEEER
ANEBANEMERAR, HEAMRTIERETLR, EARHEANZRSLIRE
EEREE, Flt, £IRREIRG. BEREEEBAS R KA ZDDDEENEE
EE"Y, MDDDHRERILHT. EHRORIENITEN FIRKISENMEEEEES N,
DDDA#MHESR. EENEMZRETNNG, MESGIRANEE, LESZH
HIR(MRI). CTEREFFENER, MINENNIBERROEANTEE, MRIE
REERFHRARS BN, LEESEPRAZREARE, 81T, BB, HERH
BB, BBEMTFEMANCTIRD; HRK-EHERAR(MmDixon-Quant) I L BH
MRIB &R A, i SRENE M ) A R X T2 B R b FOIMEARERA D SR (FF)E, M
MM DDDEE AR ENRTHEENT . EFL, FARDISHIFT3.0T MR
mDixon-QuantF i EBE R GER, FKREVEL/Lo~Ls/SIHEBIRNT2E. £ TR
FFE, RITEXREDDDIIISUI R DEMNE, LUEIRREDDDH LI R RIS
Z, MISERREN T

1 BEEAZ*

1.1 —fEH EE2021F18E2021 5108 EFHR#EIT3.0T MRI mDixon-Quant&5l
PIBM98IEE, HFF416, 576, Fi8H22-77(48.4215.11)%; ERRA: &
fE56f, TRERAR. RIE196I, TREFES23610,

MNATAE: 173.0T MRI mDixon-QuantF I3, BERGHEELEMEIMA; kAR
R, FiR>18%, HMNE: RERERMRERAT, BHEASREXEHESIT. IMA
B BighEs, REMERE.

1.2 &A% FIAE3.0T MRIFFH(X (Philips Ingenia 3.0 T, the Netherlands), 1X
NBEHAREBETEE, WEEHTEHERE, BEXRBMEMI, 8EK5KAER
BT, AESAUR A EEHIMELBTL, BENEBERE, USHIEHE
ko BEISE: KRAITWI-TSEFESI: TR 2500ms, TE 107Tms, EE3mm, &EialiE
0.8mm, REXEH2X; KIKEmDixon-QuantF%l: TR 5.6ms, TE 0.95ms, FOV
400mmX350mm, %EFE368X214, ¥ MA3°, BE3mm, FiEEE0, 1HiEYE17s,
1.3 B2 mIBNBEEGIEHARFENEMHTREGNE, £RERIUNERD
o PfirrmannoBing®, W&l

(5—1FE] & W

m, &, MERIm, TEHRRSMH:
(EffEE] BES, X,

FERIW, TEMRAME:

BHERITHE TG ER AR, E-mail: 18759771356@163.com
IR AR, E-mail: 644130583@qqg.com

* 161



REICTRIMRIZE 20234098 £21% $0958 S 51675

&1 #iERPfirrmannfE&E 2%
g I %% 1B 1IE2Y V& V&
LRLRLEH B4 98, BRREPBLET 945, ke 945, REE 945, B
BEiZSAHTMD R B SRR TR MEES K
ESEE B5E5 HERES FEES FERES RiES
EREEE Es Es EBHEERER ERRFERER T8I PR IEPE

T2ME. FFERE: BHIZBLRFEZHIMASTAMIET (Fik(intellispace portal workstation, Philips)fZiZmDixon-QuantFEHIRERIE, HiH(TL/L~Ls/SHEIERT2ERSRL
fii. FRAEGFHENE, NEEESRETORETWIEDLS, REEEERESPirmannDENEE, WEMEREHITIANE, IEE, BERKIEESY. Bk,

1.4 S+ 2 A% RASPSS 22,084 #T 9, HEERILIN(%)
T, RAXCKRLE; TEBEHLU(x )RR, EREZKRKBY
ZESHH, MARLEBXRAtNE, SANRRAERERFES
#; T2*E. FFESPfirrmann&ME XX A SpearmanF4&iH
EMERIT; UP<0.05RTEFRITFERN.

24 B

PANIBHBIEE, HiT490/MEER, EAL./Lo~Ls/SiHEEIE
[ ZNEAFNA38D. 400, 30, 154, 15, Hi+1381;
MNP FNA39 N 26700 267, 267, 331, Hit1501;
MENEED RN L8N 23400 224900 2290, 267, HiF1114;
VEANEER B A3 9 1740, 3140, 191, #3799, V
FAEDRNAON. 0 3. 41, 51, Hit124,
2.1 REPfirrmann 3 REENT2ELL R L1/ Lo~Ls/SiHEE]
BOOT2MEHYA 1 > T R>TTHK>IVE> VK (39P<0.05), WE2,

2.2 REIPfirrmann AN FFELR L EDFFER
IVER>TITZR> V 4> 1T %> T 4k (P<0.05), £ F{EEFFFENIVE
>V &>T4> 114> 1 4k (P<0.05), M&K3.

2.3 T2*E5Pfirrmann &R SpearmaniBX DL
W, Li/Lo~Ls/SiHERIET2*E S5 Pfirrmanna R 2R (1
P<0.05), %4,

2.4 FFESPfirrmannDEAXMYE SpearmantBXx S LM,

£ TFHIMHAFFERY SPfirrmann 4k S I ($9P<0.05), TL&5.

2.5 BHERARGS T HARIEEONERIEL BEL,

57%, ABZ/E173.0T MRI mDixon-QuantF%IH#, B1ARR
iz%%ﬂg$&|\5ﬂ§|_1/b~|_5/$1 T2*1Eﬁ%']?957.167ms\ 43.15ms.
43.81ms. 38.144ms. 37.411ms, EEPF XIE 6 61 & HEial
REEZIA AN, BIBERZEEBHFFEDFINT4.212%.

76.19%. 77.363%. 75.092%. 74.139%, ROIZE THEASEE
Li-SiPRKX, @#FEERANE,

&2 REPfirrmann AN T2 E R

Pfirrmann%4& Ly/Ly Ly/Ls L3/Ls La/Ls Ls/S1
HEIEDEH(DY) T2ME  #EENERC) T2YME MEEN) T2YE EEENREY)  T2ME EEENEY) T2YE
1 4% 38 35.29+6.12 40 40.09%9.69 30 40.66%5.58 15 4153%7.21 15 37.48%6.65
1B 39 32.04+5.05 26 39.46110.87 26 40.65*6.84 26 40.91£6.53 33 37.18£7.81
1%k 18 30.07£5.39 23 3239%7.36 2 36.56%5.60 2 36134657 26 33.79%6.22
V4 3 29.29%6.51 9 30.01£7.55 17 28.25%4.90 31 32.30%6.99 19 26.64%6.90
VR 0 — 0 — 3 18.13+5.57 4 22.96+640 5 19.51+4.37
F& 4.600 5.875 23.260 11.750 13.300
P& 0.005 0.001 <0.001 <0.001 <0.001
%3 FAPfirrmann >R HERFFELE &4 T2*E 5 Pfirrmann 3 4EIE X4
Plrmanns®  BEEAH(T)  CABAFFE | FOEAFFE Pfirrmanns)4
1 4% 138 31424842  32.82+8.76 v P
114 150 44.08£10.01  44.89%10.40 Ly/L,T2*fE -0.295  0.003
112 11 53.65211.60  54.7849.69 Lo/LsT2* & -0.334  0.001
V4R 79 54.45+11.60  55.84%10.32 Ls/LiT2 & -0.572  <0.001
V& 12 52.031£12.68 55.22+12.93 La/LsT2*E -0.416  <0.001
Ff& 97.150 106.400 Ls/SiT2* & -0.500  <0.001
P& <0.001 <0.001
&5 FFESPfirrmannf &A% 14
Pfirrmann34k
P
i RFFE 0678  <0.001
T RFF(E 0559  <0.001

162 -



1

CHINESE JOURNAL OF CT AND MRI, SEPT. 2023, Vol.21, No.09 Total No.167

B 1A-FI1B 145 i 4-DDD & # & 1% ¥t 1t

33 i

BEREAGRERERTHETHNARY —, FEX, b
T2*EMFFERIERAMIMRIZF R A DDD#TiEME, ERIER
shymza", MRHER—HNIDDDMEBLUINE, A%
R R B R RN E S SHAKREY, #2UDDDAE,
BHFNRRADRBELHEBENATEE, XEWE. K
It, MEEHRERGHHEBXDDDHIEREEAEN, 2EHIE
R B AR R Y 1R 2,

mDixon-Quant:AFI B =R ELFDixonF5, mILI
K. BERFESHEE. RIEMDS, —RPBNTEILERE
BWT2MESFAE, BESEMAMAL, ZEREEEFNER
b, ERERERE. BRE. BTEGELBSMREY, &«
MRRIIREPfirrmann R EENT2ELRI, 7ELL/L2~L5/S1
MBI T2 E N 1 &> 1 R>TE>IVE> V & (19P<0.05), 5
G, RHAFRAILY Lo~Ls/SHEBET2*EY SPfirrmanno Rk E
A% (IP<0.05), $2RT2*ERI A FREDDDISYT, BHia
Pfirrmanna &, HEXMMT2 EME, E5RExY, B
2x£Ed 3 DDD R HE HEEMRI mDixon-QuantS & &L &
WEM, T2*ESPfirrmannD R EEEESENAERX, Ik
EXEMREREY S, ENFERRLN, HEREERMNF
XEUNBNET, DDDETENTUANEHSIENESLR, BF4E
hHT, SBHEESKERETLERT Y, 2mEs""m
RiZW, T2HERRMEEREWSTENEEER, BT2YES
HERKREARSBNEXERS, EESFPfirrmannaRs
WERKEARSBHNEXMERE, HBT2*EZDDDILHHE
BEGNNENE, TPfirrmanndBBSHDDDEE, Hitd
BENMTHEE, HEFFNET2MEMR, HET ESHEE
PfirrmannfeSE K AT EZE XM,

ok, ERRFITRBPfirrmannH RBENFFESL
M, REPfirrmannDEKES £, FABETFFEEESE
£52(P<0.05)0 B, AMRELIM . FABAEFFELS
Pfirrmann 4 Z IEAB% ($9P<0.05), 1R RFFERTATHEDDD
i, BMEZEPfirrmannhEs, EXNNNFFENHES, &
BEMXYE, BASHEHSE58BEYEGEEESENAIE
%4, HESERBMZEABEEESYINBER, T, S5
EHNER—MIEESEMNINBSRTUHENFES ', B
EHAMIEHSE5#EESEREEDDDH L EBEZYX
7, HERETF: EEHESIABRTERTHEREH, HEEN
PALFSBERERT, BIEHER, #THSBERIER
k. BEMRS, SIRXDTRS. HERSEWATEM, B
SHDODDAL; FBY, DDDEEMBHIEE M TR, HEZNE
R, #— S SREEIAFAYE, SRETHRT, B4
SEEENEREMEHL, FREEER, WaltrkEs
Pfirrmann9 RS MDDDE S B G AR P L EFFEBS,

22 FFA, 3.0T MRl mDixon-QuantFEHIH# NS EDDD
BET2'ERT. FFESTIVEE, TTHTREDDDIZYT, B
BEPfirrmannD s, EXMNT2EME, 2REXME, X
NEFFHEHS, EIEHEXM,

25

(] F by, 4042 JEAE A AR AT M AR R R U] B IR B R 40, 2020, 41 (2): 95-99.

(2)LR LT, 2 s, BRIE AR, 4. 2 (XU 412 JE A 18] 38 2% 69 F S04 Bh i (D). o
[E 21 28 TAERF 55, 2021, 25 (24): 3796-3803.

(3] 37 Fe A% JEHE 18] 43R 7K 0 2 SCIE 48 B Wi 98 98 (D). ) 3 ) 6 K 2, 2022.

[4]1Zou L,Zhang H,Wang Q,et al.Simultaneous liver steatosis,fibrosis and
iron deposition quantification with mDixon quant based on radiomics
analysis in a rabbit model[J].Magn Reson Imaging, 2022, 94 (11): 36-42.

[51Zhu S,Tian A,Guo L,et al.Investigation of Diagnostic Biomarkers for
Osteoporosis Based on Differentially Expressed Gene Profile with QCT
and mDixon—Quant Techniques[J].Orthop Surg,2021,13(7):2137-2144.

[6]Pfirrmann CW,Metzdorf A,Zanetti M,et al.Magnetic resonance
classification of lumbar intervertebral disc degeneration[J].Spine
(Phila Pa 1976),2001,26(17):1873-8.

(71K &%, RF8, RER, F. X ToDIXON-quant WERBEHERSEL
WA FW L REAR . EE RN A R [T e R A A
&,2019,38(7):1292-1296.

(BB E 2, S¥ A, T 48, . MRIZHxd FB A 18] 4 28 M R 3 A ] 4 38 2 A2 o 3F i £
TERCE 0N, VASTE AR R0 [J]. AR 5 k46 2#, 2021, 39 (2): 207-212.

(918 X 5, 2 #ZF, B L. mDixon-Quant & Jf & B i B 7677 BRIRA P LA (J]. &
CTAEIMRIZ2 =&, 2023, 21 (4): 153-155.

[10]Tang R, Tang G,Hua T,et al.mDIXON-Quant technique diagnostic accuracy
for assessing bone mineral density in male adult population[J].BMC
Musculoskelet Disord, 2023, 24 (1):125.

N F %%, &W, KA, F. 25 ToDIXON-Quant & B T2+{H 7 FE A 8] 4 R AT 14 X F2 P
i P B AR AT 0] BB R ¥ 4%, 2022, 32 (2): 312-316.

[12]Zhang Y, Zhou Z,Wang C,et al.Reliability of measuring the fat content of
the lumbar vertebral marrow and paraspinal muscles using MRI mDIXON-
Quant sequence[J].Diagn Interv Radiol, 2018, 24 (5):302-307.

(BB, HAFE, k=, F. aDIXON-Quant EAR A 2 4 b & FT & 89 I IR 5 0],
o [ B AL 4, 2022, 28 (2) 1 237-243.

(14) Bk, B R, W, . 007 E B 78 R R V& U BAME = 49 35 T R R (0], 52
AT 24,2018, 34(1): 71-74.

(15128, £z 4k, AR T, . JEAR B 888 B VA% 5 A 18] 43R 7R PC v rmanngy 69 41
KRS T, W PR A S 24 =, 2017, 36 (12) : 1838-1842.

(161 £ 3. M 18] 43R 2 J kB A UK 5 JEME s B 4 B A % M BMR#F 5 (D] )
KGR KR, 2020.

(7133, E7 %, AR JEHE S LA M iy &8 5 e A 43R 78 K 2 09 BMRIFF A ().
IR RA%, 2018, 9 (11): 819-824.

(18] oA, B 28 24 A B 1 R i 3 3 A 1] 4 3 MR T#7 (D). i M EE A K 2%, 2021,

(WeFsHHA: 2023-08-01)
(RAS4miE . FHEK)

*+ 163



