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Analysis of Application Effects of MR
Tl Mapping in The Diagnosis of Left
Ventricular Hypertrophy*

SHEN Bing*, HOU Bo, YANG Zhen.
Department of CT/MR, Handan Central Hospital, Handan056008, Hebei Province, China

ABSTRACT

Objective To observe the application effects of magnetic resonance (MR) longitudinal relaxation time
guantitative imaging (T1 mapping) in the diagnosis of left ventricular hypertrophy (LVH). Methods The
case data of 200 patients with LVH in the hospital from August 2017 to March 2022 were retrospectively
analyzed. According to the types of lesions, 118 cases in hypertensive heart disease group (HHD group)
and 82 cases in hypertrophic cardiomyopathy group (HCM group) were included, and 50 healthy subjects
with physical examination were enrolled as control group. All the subjects underwent 3.0T cardiac MR
scanning, with scanning sequences of cine imaging, delayed enhancement and T1 mapping before and
after contrast enhancement. The left ventricular wall thickness, left ventricular mass (LVM), left ventricular
ejection fraction (LVEF) and T1 mapping parameters before and after enhancement [Native T1, Post T1,
extracellular volume (ECV)] were compared among the three groups, and each parameter of T1 mapping
was drawn. Receiver operating characteristic (ROC) curves of T1 mapping parameters were drawn to
identify HHD and HCM, and the sensitivity, specificity and area under the curve (AUC) were obtained.
Results The left ventricular wall thickness and LVM in HHD group and HCM group were larger than those in
control group (P<0.05) while the LVEF was smaller than that in control group (P<0.05). The left ventricular
wall thickness and LVEF in HHD group were smaller than those in HCM group (P<0.05) while LVM was
greater than that in HCM group (P<0.05). Native T1, Post T1 and ECV of HHD group and HCM group were
higher than those of control group (P<0.05), and the above three indicators of HHD group were lower than
those of HCM group (P<0.05). ROC curves showed that the sensitivities/specificities of Native T1, Post T1,
and ECV alone and in combination to distinguish HHD from HCM were 85.60%/72.00%, 89.00%/73.20%,
44.90%/68.30% and 97.50%/67.10% respectively, with the corresponding AUCs of 0.842, 0.863, 0.625 and
0.919. Conclusion MR T1 mapping has important application value in the differential diagnosis of LVH, and
the combined diagnosis has high diagnostic efficiency.

Keywords: Cardiac Magnetic Resonance; T1 Mapping; Left Ventricular Hypertrophy; Diagnosis

EOZERE(left ventricular hypertrophy, LVH)RIESMEXRFASEHMUE
DEEEEENLAOERSIEMAFENRERN, BEAREIGREOHFRKRD
3lE2LVHY, BmEM O BER (hypertensive heart disease, HHD). FREE LA
(hypertrophic cardiomyopathy, HCM)A GRS AR ALVH AR HERE
B, BZEERKRTBEREEREN LI, MEEFEGNRE, OREMLR
(magnetic resonance, MR)EEHLTEBREN . WARIWURESHNE, I ZHAT
DBEF IS BRI OIRERTITME s MAAIRETIEE B A& (T1 mapping) RARETRE
YA AFETIRE, BAINARZHANRIGEIRELook-Locker#liF2 1 E (modified
motion-correction Look-Locker inversionOrecovery, MOLL)F%5!, EiFSARER
EEHIE, FEENa%E, BERMT1 mappingEfsHY, BEEXT1 mapping
AN ATLVHEZZBRIEXIRER L. NRREESMMR T1 mappingfR7EHDD
KMHCMARIERIIZHINEE, R T

1 BRESHE®*

1.1 —%EH EFMEST2017E8A E202243 8 HAiEFFR200%ILVH 8 & B H 1S
£, BEFTEESFHASIESOIEFRAHHDA)1184). BEERLAFHHCM
£H)82f5l, NINE: DIEFBERNEEEE>15mm; TEENMANFARE; HHDA[R
BIEBSE > 10umol/L, HBRADW. BRE&ASMERZE; HCMAHRROKRIE. &
FEMEHCM; IRRZEE. #EREARNTE, HiRnE: FEORRBERR. S548%K. 5
PN EEIRRES0FEAXTERA,

1.2 MRIEMF%

1.2.1 AR KEFIRESEIINAEERD, NEIMMER, FAEEGE HDXT3.0T
HEHEIREFEN, 16BEEIEIEMLE, OB 1IEAE, BEMGRABIEBATrue FISP
FF5IRE, 5Ei(8~108, BREOE, AESH: TR39.24ms, TE 1.43ms, A
80°, RERIE25, BEE8mm, EiEE2mm, FOV 340mm*340mm, %B[%208*166,,
FI3AT1 mappingfAH: EEAMOLLIFFI—RRSHE, BEXENE10s, RESHF
HGERFIN N AEERMAUERE. PEE. ODREES, HESE TR 362.66ms,
TE 1.12ms, EB%M35°, FOV 370mm*360mm, %EpE218*256, EE8mMm, iERE
R BEFEIEREM BRI 2mL/sBERZEFSF0. Immol/kgiLBRER B H &, 1758
MO EEENG, BIAERE, BXHFRFEEME0.2mmol/kg, 9~12minfg
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KABMUHRREMERYHITERIERITE, RESBEER
ISR A ERG M. MEO. EOESG, HESH: BlKE
f5.2ms, TE 1.96ms, BEE8mm, MEF360mm*360mm, TI
275~325ms; HBARET1 mappingA#ES%: TR 2.70ms, TE
1.96ms, EE8mm, fLFH360mm*360mm, EPEEAA35°, %k
256*144, TI260ms,

1.2.2 B9 HRBAEFELHERMNEMH#ITE AL
BWHREMNE, EEPRINEE ORI NALETERHFTOM. X
FiSimemens ArgusBH M E A O ESTIN 53 ¥ (left ventricular
ejection fraction, LVEF). EOZEREZ(left ventricular mass,
LVM)EE XS, MRKIERET1 mappinga XA CVI 42%
BELAEBREHITON, FohaEigEaaRimaumt. 0K
BR. DIMERR, FITEKRIE, £MT1 mapping, RHERE
IRBE Bohit BEMERFIIATL mapping{&Native TIRIEIR/ST1
mapping{&Post T1, BIAMRIGZEFIMFAVLIARMEREIE, &
HIHEREIAEINETA (extracellular volume, ECV)o

1.3 MBiBIF LLR=ZAELOEEEFE. VM. LVEF, K58
HI/ET1 mappingZ#(Native T1. Post T1. ECV), 4Tl
mappingE B HEFNHHDSHCMIZ IR & T EHHE (receicer
operating characteristic curve, ROC)#h%%, IREUREN#HLL TE
T(area under curve, AUC). 95%CI. #r/fi%(standard error,

SE). REBME. BRE. BRESSHER.

1.4 B2 HE RBGITRWSPSS 22.0#THIEDH,
AR EAN (%) KT, AELLBRA < Bk, TEER
(x*s) R, ZHUBRRBERRFEDH;, RAROCHEZ
HEIRTL mapping& S HITHHDSHCMAVERIZ B RBE. 391U
P<0.05 A EFBRITFEE X,

24 R

21 =H—BAENKRELEEERERE. LVM. LVEFHEE HHDA.
HCMAZELEEEE. LVMSK TR (P<0.05), LVEF/N
F3$HR4H (P<0.05), HHDHEALEREEE. LVEFY/NFHCMA
(P<0.05), LVMAKFHCMZH(P<0.05), M*K1,

2.2 ZAKEAHRTL mapping2# L& HHDA. HCMA
Native T1. Post T1l. ECVigATFXJBRZA(P<0.05), HHD#ANative
T1. Post T1. ECViJ/NFHCMZH(P<0.05), M2,

2.3 T1 mappingBHXHHDSHCME RIS E3EE ROC
HZ&E=, Native T1. Post T1. ECVEMNKEFEERIHHDS
HCMBURRE /R E 55 /985.60%)/72.00%. 89.00%)/73.20%.
44.90%/68.30%. 97.50%/67.10%, X¥RBJAUCHFI90.842.
0.863. 0.625. 0.919, ME1. &3,

2.4 BBV (0 E2A-E2F)

Rl ZHA—-RBERREOCEEME. LVM. LVEFLER[n(%)]

A3 % el Fie(¥) EZEBEE(cm) LvM(g) LVEF(%)

5 z
HHD# 118  64(54.24) 54(45.76) 51.27%£10.09 1.57%0.22® 155.69%40.41®  44.09%7.14%
HCMZ 82 47(57.32) 35(42.68) 51.05%£9.22 2.09£0.50° 110.71%29.06° 52.07£5.03°
ERE 50 27(54.00) 23(46.00) 51.15%7.74 0.64*£0.17 93.78%10.62 60.21+4.49
F/x*& 0.220 0.014 295.355 80.844 132.858
P& 0.895 0.987 <0.001 <0.001 <0.001

0 SXBALLER, P<0.05; °: SHCMALE, P<0.05

%2 SHAMBAETL mappingBH LR

%3 T1 mapping2 &3 HHD 5HCMAY 43152 B 3% Bk

A3 B%ER Native T1(ms) Post T1(ms) ECV Eistn =EHME AUC  SE 95%Cl BURE (%) FF2E (%)
HHD# 118 1271.79+80.49%  744.42%90.58% 0.39%0.12°®>  Native T1 142857 0.842 0.031 0.782~0.902  85.60 72.00
HCMZE 82 1409.85+107.29° 908.45%+113.67°  0.42£0.17° Post T1  833.33 0.863 0.027 0.810~0.916  89.00 73.20
XfERH 50 1217.25+92.47 692.75+50.42 0.30%0.07 ECV 0.36 0.625 0.042 0.544~0.707  44.90 68.30
Ff& 82.920 108.218 13.380 BE 0.919 0.021 0.877~0.960  97.50 67.10
P& <0.001 <0.001 <0.001
o SREBALEER, P<0.05; °: SHCMALLE, P<0.05,
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YRR BEAY, F2F T1 mappingd® 7~ % 6] BTIEA 5.
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