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[(HE] a« HITETIHH MRS AR (modulated flip angle technique in refocused imaging with extended echo
train, MATRIX ) B & [f[A] ( repetition time, TR ) & 16 000 ms {9k B =4 ELSCH # 7 #5% 5 ( three-dimensional inversion-
recovery with real reconstruction, 3D-real IR ) /351 T P E- Pk BUK R MECR , I 53T E gt B R (turbo spin
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Value of three-dimensional inversion-recovery with real reconstruction sequence using an ultralong repetition
time for endolymphatic hydrops

ZHAO Menglong', JIANG Huaili?, ZHANG Shujie', LIU Zhuang’, LIU Kai', WU Di', HUANG Xinsheng®, ZENG Mengsu'’

1. Department of Radiology, Zhongshan Hospital, Fudan University, Shanghai Institute of Medical Imaging, Shanghai 200032, China
2. Department of Otolaryngology Head and Neck Surgery, Zhongshan Hospital, Fudan University, Shanghai 200032, China

3. Department of Radiology, Fudan University Shanghai Cancer Center, Shanghai 200032, China

[ Abstract] Objective To evaluate the value of an optimized three-dimensional inversion-recovery with real
reconstruction (3D-real IR) sequence with a longer repetition time (TR, 16 000 ms) based on modulated flip angle technique in
refocused imaging with extended echo train (MATRIX) in the endolymphatic hydrops (EH) imaging after intratympanic gadolinium
(Gd) administration, and to compare it with a conventional 3D-real IR based on the turbo spin echo (TSE) sequence. Methods From
July 2021 to November 2022, twenty-seven patients received both the conventional and optimized 3D-real IR sequences after
bilateral intratympanic Gd administration. Images of the two sequences were qualitativly evaluated and compared. Contrast-to-noise
ratio (CNR), signal-to-noise ratio (SNR), and area ratio of endolymph against the total lymphatic space from the two sequences were
measured and compared. Results  14(25.9%) ears with insufficient contrast for the EH diagnosis on the conventional sequence were
clearly displayed on the optimized sequence. Image score, CNR and SNR of the optimized sequence were significantly higher than those
of the conventional sequence (P < 0.001). The scanning time of two sequences was similar. The area ratio of endolymph
against the total lymphatic space in the cochlear was significantly higher on the conventional 3D-real IR than that on the optimized
3D-real IR (P < 0.001); there was no statistical difference in the vestibule between the two sequences. Conclusions Compared
with conventional sequence, optimized 3D-real IR sequence with a longer TR may be better for evaluation of EH after intratympanic

Gd administration.
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JERMERIX. (region of interest, ROI) , JGAbFETAE
VE7E 4 4 3D-real IR 751 K14 - H 3h VB AH TH]
ROI; 7EWILLT 5 EIME - (012 P ik B BT B (fiK
55X ) PHL 5 mm’ #Y ROI, 7 [A] )2 Mk T 2 HL
50 mm’ Y ROIL. icsi 1 4b B8 T /55 A s =4
ROT M F ¥ 15 5 3 B RS 5 0 J5 b o 25 .
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FERREZE Z L (ST —SLige ) /03] o
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B, TR MEZ . M HRe, weees
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FH A7 B A5 B T 590 2k 5 5 B £, BBV 37 15 U
IS A8 T AR L~ 241

1 3D-real IR /75 E & _EF 4 ROI WEEHRFIAT
JEE 9 7R bk B2 0 B ok B TET AR
Figure 1 Measurement of the endolymphatic and
membranous labyrinth areas of cochlea and vestibule by
drawing freehand ROIs on 3D-real IR images

In the measurement of cochlea (A), choose the slice on
which the cochlear modiolus is visually largest to delineate
endolymph space along the margin of low signal scale media
(green ROIs), and whole cochlea along the high signal margin
(blue ROI). When drawing the ROI of the whole cochlea,
exclude the modiolus. In the measurement of vestibule (B),
choose the lowest slice where the lateral semicircular canal ring
is visualized more than 240° to delineate the endolymph space
along the low signal margin (green ROI), and whole vestibule
along the high signal margin (blue ROI). The semicircular

canal and ampulla should be excluded. ROI: region of interest.

1.7 it R SPSS 16.0 #fFtfr4it
A8, N HEC AT Wilcoxon Rk ARG 6 Hb 558 W #f 7 371)
) PR o i 4y o L FHIC AT ¢ 62 56 L 55 W e 471
H SNR. CNR LA S Bty FIHIJE A3 P bk 2 1] B A s
A . N 4L N A OC R B (intraclass
coefficient correlation, ICC ) TFAE PV 5245 2 Jifi iy
5 14 T B TR JE PN PR ECL R ok [ v AR L B — 3K
. ICC 4 0.00~0.19, —FH:2; 0.20~0.39,
—F B 0.40~0.59, —FPEPEE; 0.60~
0.79, —FMEHE; 0.80~1.00, —FMARE . #
55K HE (a) 24 0.05,

2 & R

2.1 BRFEFH RN R (F1) BR:
R 3D-real IR J¥41 (% 1S BT i 1F 435 T 48 L 3D-
real IR /741 (P<<0.001) . Hrp, 14 (259%) H
)25 8 3D-real IR J¥ 4 G |, ARk E ] B 241K
5o, W, ANKEHBRES XY LEARAE (14 H



hEImREE Y 20254F4 7 #3285 5200

Chinese Journal of Clinical Medicine,

2025, Vol.32, No.2 203

WL SHIEE) , FURBEITER 0, ASi e ke
BUKZHMrT R . 54 A9 B 3D-real IR 3741 K%
P EE (Kl 2~4) .

22 BBREHZEIN SR (E1) BIR:
i K 3D-real IR 341 1) SNR }2 CNR K F 4 i
3D-real IR J¥%1] (P<<0.001) .

23 AMBERKGZTESH 23 FIEE 40 B
P KM AT HF Nk ERUK 2 W £ 88 3D-real
IR JFHEME F 21 (52.5 % ) $7m HE 0 P bk B4 ) B
K E 5 IX, fE R 3D-real IR &4 #7055

5%, IEHIRTEZAEERE (K 2~4) . 45
(£ 1) Bx: LM 3D-real IR 731 &% 15
) - P A 2L ) R 5 Rk B T AR L K TR
3D-real IR JEHI BRI W ZE R (P<0.001) 5 P
L7 B2 4 I D 9 B D B 5 ok e 1 L L 25
SIS FRE S PN RAR IRl FH e L 3D-real
IR J7 471 100 - R IT B2 PN A 5L () i 5 B ok 8 1T A
FC Y ICC fH 23510 0.935 (P< 0.001) | 0.942
(P<<0.001) , T4 3D-real IR J¥F1 (1) 0.789
(P<<0.001) F10.906 ( P<0.001) .

£1 AEZHMNKRE 3D-real IR F 7 BGIHELL B
Table 1 Comparison of inner ear images between conventional and optimized 3D-real IR sequences

Index n Conventional sequence  Optimized sequence P
Image score 54 3.11£2.06 4.72£0.60 <0.001
CNR 54 32.07+22.80 52.281+25.20 <<0.001
SNR 54 16.061+18.34 35.91£19.96 <0.001
Area ratio of endolymph against the total lymphatic space

Cochlear 40 0.14+0.05 0.09+0.05 <0.001

Vestibule 40 0.20%+0.17 0.1940.13 0.360

CNR: contrast-to-noise ratio; SNR: signal-to-noise ratio.

& 2

TAMRBIRKANELZETIB R 3D-real IR 571
El &3ttt

Figure 2 Comparison between conventional and

optimized 3D-real IR images in a patient without
endolymphatic hydrops

The patient is male, 31 years old, with clinical diagnosis
of left probable Meniere’s disease. On conventional 3D-real IR
image (A), the hypointense region in the apical turn of the left
cochlear (arrowheads) shows slight endolymphatic hydrops; at
the same level on the optimized 3D-real IR image (B), the
region shows hyperintensity (arrowheads) without
endolymphatic hydrops. In the right ear, perilymphatic space
shows hyperintensity and no endolymphatic hydrops is found

on both the two sequences.

E3 ANER. iEAKEFRKAEZBETNE
3D-real IR F 5B {&XTLE

Figure 3 Comparison between conventional and
optimized 3D-real IR images in a patient with

endolymphatic hydrops in right cochlea and vestibule

The patient is male, 62 years old, with clinical diagnosis
of right definite Meniere’s disease. On both the conventional
(A) and optimized 3D-real IR (B) images, endolymphatic
hydrops in the right cochlea and vestibule is displayed well
(white arrows). The apical and mid turn of the left cochlear
show hypointensity (blue arrows) on the conventional 3D-real
IR, but show hyperintensity (blue arrows) at the same level on
optimized 3D-real IR sequence, indicating the endolymphatic
hydrops degree may be over-estimated by the conventional 3D-

real IR imaging.
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IR F= 5 E &>t e
Figure 4 Comparison between conventional and
optimized 3D-real IR images in a patient with

endolymphatic hydrops in left cochlear

The patient is female, 31 years old, with clinical diagnosis
of left probable Meniere’s disease. On the conventional 3D-real
IR image (A), both the endolymphatic and perilymphatic
spaces in the left cochlear show similar hypointensity (blue
arrows), and perilymphatic space shows hypointensity in the
right cochlea (white arrow) and isointensity in the right
vestibule (green arrow), so endolymphatic hydrops is unable to
be evaluated. At the same level on the optimized 3D-real IR
image (B), mild endolymphatic hydrops in the left cochlear is
clearly revealed (blue arrows), and perilymphatic space shows
hyperintensity in the right cochlea (white arrow) and vestibule

(green arrow).
34 i
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