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Application of Ultra-short Echo Time
Magnetic Resonance T2* Technique in the
Evaluation of Ligamentization of Tendon
Grafts after Anterior Cruciate Ligament
Reconstruction*

DONG Xin-xin", YU Zhi-guo, ZHOU Huai-ming, CUl Wen-han.
Department of Nuclear Magnetic Resonance, the Second Hospital of Harbin, Harbin 150000,
Heilongjiang Province, China

ABSTRACT

Objective To evaluate the application of ultra-short echo time-T2 * technique of magnetic resonance
imaging (MRI) in the evaluation of ligamentization of tendon transplantation (ACLR) after anterior
cruciate ligament reconstruction. Methods A total of 118 patients who planned to undergo anterior
cruciate ligament reconstruction in our hospital from August 2019 to January 2023 were selected
as study subjects (study group), and 32 healthy volunteers who underwent physical examination in
our hospital during the same period were selected as control group. MRI UTE-T2 technology and
clinical scores were performed on knee joint. To explore the efficacy of MRI-UTE-T2 technique in the
evaluation of ligamentization of tendon grafts after anterior cruciate ligament reconstruction. Resufts
There were no significant differences in the T2 values of FM, TM, TL, P and TrF cartilage areas between
the two groups (P>0.05). The T2 values of FM, FL and FL weight-bearing areas in the study group at
1 month, 6 months and 12 months after surgery were significantly higher than those in the control
group, with statistical significance (P<0.05). Conclusion The knee cartilage function of ACL patients is
significantly improved after ACLR, and the application of MRI-UTE-T2 technique is of certain value in
the evaluation of ACL graft ligamentization after ACLR.

Keywords: Magnetic Resonance Ultra-short Echo Time; T2 Technology; Anterior Cruciate Ligament
Reconstruction; The Tendon Graft Will Be Ligamentated

RN HE ACLIESHIG, BXTNY, SEXTIRGERLE, JRBIEACIE
B(ACLR)AIGRE AT A, MAGEEYRAENTIGEERERESTHEEER
AN, UiRREERAEHAMRI. KERINEEITS KRB F 0 EXTACLRIS YA B E
BTG, HPRESRESRNITEBEYRIER “SRE” , BENGIRE,
BEMDERIESRRENRE"T. ERMETSAEXIHMEEERXTEREY, 8
SRR NETNSESMN, SHEBMERESY, MRIGNREEBEIES, oS
MREBRE. RERSRGIITEN, HRIEFRAT R THIZMT SR, ERRNE
ERMEPEGEEEN, BEMMRIBLBEYHITEETE, RLIREE. &
BRI AR YSARES"", EERMHIRBIEE &8 (MRI-UTE)-T2R R EH
MAEIEKLE, EXTRENRNE, MRIUTEEANNBTERRERE, B
ERNELRARSEE, EBMRI-UTE-T2EAREACLRA G EY MR E BTG T 5
B, AHROMMRI-UTE-T2RAREACLRS AR ETH LRI EME, SHER
MEERATT RF ARG MEREEMKIE, TIREMN T,

1 BR5HZ*

1.1 —@%H EFM4S7201948 8 £2023F 1 B IMERIRTACLREY 1186 BE —/H
ImARZER, EB2019F88 E2023F 1B INERKRITRIRX I HEEAN1LISHIEE S
MARANR(ARA), FSEWREABERRERNERESEEI2FANERA, EHHRA
862, &56f); FiE17~68%, FIYFEHS(42.611£5.33)%, NRAB17H], %«15
fil; Ei818~67%, FIYENS(42.4915.87)%, MAXE—MRARNAEBLURERIUTFER
(P>0.05), ALY, AARECEERSHE,

MR ARANPERRITACLRARETE, WRANEREKRE; TN
BETIMAEE; KMNERTE; BENHBER. HbfinE: BXTFALE; MRIK
BERRES,; XNEMXTR. BNE,

1.2 5% MRAERFINA. 6408, 120BIMRI-UTE-T2RAKZE: RMAPhilips
1.5Achieva Nova Dual BSMEIRMGKRE, BiIzkEELE, BEBMEML, 3k
EVEIRESTIR. RIREFS-PDFS. MAFRSERAEER, SHILE: STIR in cor:
5000ms TR, 78.0ms TE, 150°EW%:f, 250Hz® %, 15cmX15cm FOV, 4.0mm/E
B, 1min22spif&Atial; FS-PD in ax: 3500ms TR, 32.0ms TE, 150°%§% A/, 252Hz
o, 15cmX15cm FOV, 4.0mmEE, 2minlsp#&EYia; FS-PD in sag: 3000ms
TR, 33.0ms TE, 150°&1%%f, 240Hz% %, 15cmX15cm FOV, 4.0mmEE,
2min32saf&Etial; T2: 1680ms TR, 13.9ms. 27.7ms. 41.5ms. 55.3ms. 69.1ms

(B—1FE] EEE, &, TAREM, TEMRAM: &R, E-mail: dxx19811023@qg.com

(EfEE] EE8

*+ 163



HEICTRIMRIZRE 2024498 $£22% £ 2817988

TE, 180°E9%%fA, 228Hz® %, 16cmX16cm FOV, 3.0mmE
£, 5min48sHifRET|al,
STHRAITRERBRETMRI-UTE-T2EAKE, FIIRFR
13 BARBHOR BBETFUB O NENMBEEX(RO): BB
AM(FM). BERM(TM). BEEIMU(FL). BEIMUI(TL). &S
(P). BRBBE(TIF), U¥ARMEASR, #—FHPHFMHE
X. FLAEX,
14 E Et&tﬂ BEGESAPACSEIG A IBIE, HEBRX TR
M3 MELKIREROIFE, HWHB—BHNEMIEHITZEMEL
E%ﬁ, @@EPE?F?&%%&&?R%"F%#&, ERIRE, BSES
EET2MEE X RO T2E,
1.5 MBIEIF MBHIZRZREFM. FMAER. TM. FL. FL

4o

fEX. TL. P. TrFRIET2{E,

1.6 i AZE FASPSS 20. 0 EBHIE, 25K
(x +s)R7, ZABTESHLRRAFRLE, FHLLRER
LSD-t#258, P<0.05HERELHKITFEE N,

24 B
2.1 BRERXTRET2ELR ﬂﬁéﬁFM\ TM. TL. P. Trf%k
BXIFET2ENREEEER(P>0.05), ARAARFITA. AR

ARENB. FAREAARFI2NBEFMAERX. FL. FLAEXH
TEHEZRTHERA, EREARITFEEN(P<0.05), BXL

2.2 BRG] ACLRAZE, B, 49%, AERACLIR(GIES
ACLR, ZEEIARHA{TMRI-UTE-T2HARKEZE, TEa-f,

R1 ZHERXTRET2ELR

amxE WRA REAARBITA HREAARGFNE HREAAXFI2NAE  F P
FM 38.56+4.11 39.41%4.62 39.55+4.16 40.58+5.97 2.087  0.102
FMSBERX 32.1624.05 36.17£5.15°  40.22+4.277%  41.22+4.697%% 48.360 <0.001
™ 24.55%+3.07 25.66%3.17 25.89%3.15 25.74%3.16 1.216 0.304
FL 40.15+6.33  41.25%£5477  46.39%+4.5772

FLAHERX 33.64%5.11  40.25%6.177  47.3614.747°

TL 25.15%2.69 26.11%2.87 26.34%+2.89 26.15%+3.17 1.066 0.364
P 30.15+3.16  29.87%3.64 29.66%3.05 29.71%£3.55 0.191 0.902
TrF 40.55+6.31 41.25%+4.87 41.36+5.18 41.22+5.19 0.162 0.922

E: SxtiRAL, “P<0.05; SREIMNALL, P<0.05; SARE6MALL, ©P<0.05,

Fla-FbAR BT 22 R K 5 KR ALPDWI-SPAIRZRACLIE # 43 k. AT R EMFEAF T LA EREE T, B

c-E ek 5 F2 s % 4 R LPDWI-SPATR T # # AL ji 3% 48,

AR PDWI-SPATR = B A L 4
I

164 -

BEETERE. RFREd FHAM.

M ERRAVER BHIAE—ANAERXT
BRI, fERERTE



33

ACLRARGRIEMEXRTIEFRR. ERIERITZA “HUH
&7, ARANBRBEYZHEIHEEBEDRLRATE, 8
EREYHNARMERED (REFERREEARE). IER
ERARSBIIRLETH" s LFTRAARKGNFEGACLRA
RN (L B T I s TR R N B

MRI-UTE-T2E AR T EMMRINEE R RERBRR, Al
H’ffmaﬁénﬁ”mélzéﬂkmhﬁ, AMUAIETE-RERR, &7

ERMENRD, EXTREFSEMHNTEUZ AN EUR

ﬁﬁT%L TS, FIEERIZ M RarriRatiE™ Y, TR
%2, MRI-UTE-T2HARBNERTF B EAREEARART2

8, #—HPWRARPREF S, RESAEBRKEEHITIT
&, AHFTIEMRI-UTE-T2R AR FATEACLRA B R 1T
KM, BRARBIMA. HRARG6NB. ARAARE12MNE
EFMAERX, FL. FLABRMT2EYEZEATHRA, 12RACL
BETACLRRGRXFRARINEEE—ENE, BMRI-UTE-T25
*¢nﬁmm§jfmaR*F&E%ﬂ%%ﬁﬁﬁfE&Wﬁ,
55855 RREREMN. ERFRPHRARGENE RN
BFMAER. FL. FLABRMTUENSTAEINE, BRE6D
ARIAMAFMAEK, FL. FLABKNTUELREES, 77
%ltfﬁFVﬁﬁ%Aﬁ%E%hi%AF%%M&,ﬁ*
F%Aﬁ BrEYHNEEMEE, T2EAS",

42 FFARIA, MRI-UTE-T28AREACLRR G E Y3+ L iT(E
mEE—EMNE, BRRNAENE—ERINE, FEERTE
FE—TERRY, B ARKRRRISHITRIE,

SEm

() 245, 3 ok, XDk A, 4. fT R ¥ B ARG B f B AL B OMRLE & 947
[J1. LR ks 42 &, 2021, 37 (11): 1870-1873.

[2]148 . 3D-MRI PDWI-SPATRZE ¥ Wi % 7 ACLAR 4% el M 4L [T]. o [E CTHuMRI 22
%,2020,18(4): 136-138.

[3]1 40, B4R, ZE b AK, &F. = % WIE WA A7 51 0 R X914 & & R BTT 6 %08 Hi
A R R ME [T e R FE E 44 7%, 2021, 49 (2) : 148-150.

[41E%8, EEW, W%, & AEMHERAGNNAIT T EERERATRENS
# A (0], AR E 40, 2019, 99 (27): 2130-2134.

[S123, 206, HRW, %. ¥ K2 RBRENK XY EAERE KM+ 850 Hh
(7). LA %42 %, 2021, 37(9): 1508-1511.

[6] 7545, W E, MR Th. 2F3. 0T MRIFFWHX T FARAKE L ERF R4 X ERH
Z[J]. R ECTAMRIZ &, 2023, 21 (1): 151-154.

IEH, £ 85 MR & RE -3 -8 5 I Sk NURAT B 2 X3 % E A B A AR
MR E Bk e Tk (0], B E 4 TAEBFR, 2022, 26 (6) 1 963-968.

BIKF, TR, &% M, %. w4k A8 415 W o 18] KA B 8 07 7 7 5 7= )L Ji 36ty Rt Rl
Bo8 I]. w3 4R R %, 2022, 13 (6): 102-107.

CHINESE JOURNAL OF CT AND MRI, SEP. 2024, Vol.22, No.9 Total No.179

(91 X4 4%, S 3. A48 45 5] 35 o o] k3 3R A% BOR FE B L2 G0 o oy R 308 (D). st dh 4R
FA%, 2020, 11 (2): 158-160.

OV X, BRATA, RAKE HRXFH EAEARE BEMMRIGE S RAE —kxF
B —3 [T KRB A4 &, 2019, 22 (6): 697-700.

[L1] 3k Ie, T i, 3K B3R, . mh 4R A0 48 18 0 it A )7 7)o Jor R A S 2t 0.
1%,2022,13(2): 163-166.

(2012, ML A, Fri, 4. T2-mappingiP AT 28 X1 EHAR G X F5CF T
SRS (T]. A 58, 2020, 35 (1) : 74-80.

B4

FoR

(131 &t R, BIEAR, . 3. 0T MRIFnX ¥ 4 &8 xR X ¥ 4K B & 693745 (7]
o [E CTAIMRI 44 =&, 2023, 21(7) 166-168.
(141 B4 &, ULk, R X%, &. 9 LR 3D-FSE-CUBEF 7! ¥ BT BR % ¥ 4k & M| A5 WA

[J11. ‘fFCT%UMRI%—‘:E,2022,20(10).160 161.

ST XUR A, K. AR AR ] 3 B 1A L4 A AR BUR R B LR 4 o o L 0 R L] a3t R
A%, 2020, 11(2): 158-160.

[16]Yang J,Shao H,Ma Y,et al.Quantitative ultrashort echo time
magnetization transfer (UTE-MT) for diagnosis of early cartilage
degeneration: comparison with UTE-T2* and T2 mapping[J].Quant Imaging
Med Surg, 2020,10(1):171-183.

(17 56) 7, B R, # 3 A, . MR T2+mapping & & iF Al X W AT 2 XM ARG #
AR ], P E E ¥ ARBOK, 2022, 38 (11):1699-1703.

[18]Jerban S,Ma Y,Wei Z,et al.Quantitative magnetic resonance
imaging of cortical and trabecular bone[J].Semin Musculoskelet
Radiol, 2020, 24 (4): 386-401.

[19]Wu M,Ma YJ,Kasibhatla A,et al.Convincing evidence for magic angle less—
sensitive quantitative Tl p imaging of articular cartilage using the
3D ultrashort echo time cones adiabatic Tlp (3D UTE cones-AdiabT1p)
sequence [J].Magn Reson Med, 2020, 84 (5): 2551-2560.

(A HHEA: 2023-11-08)
(Fexg4mas . wkami)

* 165



