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Application of 3D MERGE sequence versus 3D SPACE STIR sequence in the examination of

lumbar disc herniation
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Abstract: Objective To compare the performances of 3D MERGE sequence and 3D SPACE STIR sequence in detecting
lumbar disc herniation (LDH). Methods The clinical data and MRI data of 135 LDH patients admitted between January 2020
and November 2022 were analyzed retrospectively. All patients were examined using conventional MRI, 3D MERGE
sequence and 3D SPACE STIR sequence. The consistency of 3D MERGE sequence and 3D SPACE STIR sequence in
measuring the diameter of nerve root was analyzed, and the image quality parameters [ signal-to-noise ratio (SNR), contrast-
to-noise ratio (CNR)] and image definition score of the two sequences were evaluated. Results There were no statistically
significant differences in L3-S1 nerve root diameters measured by 3D MERGE sequence and 3D SPACE STIR sequence
(P>0.05), and the diameters of L3, L4, L5 and S1 measured by the two sequences showed high correlations (=0.957, 0.986,
0.975, 0.972, P<0.05). Compared with 3D SPACE STIR sequence, 3D MERGE sequence had higher SNR and CNR, scored
better on image definition, and displayed nerve root more clearly (P<0.05). Conclusion 3D MERGE sequence and 3D
SPACE STIR sequence have high consistency in the measurement of LDH nerve root diameter. 3D MERGE sequence can
display the anatomical morphology of nerve root more clearly as compared with 3D SPACE STIR sequence, and the former
one has higher image quality.
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A2 W] 18] 30 ms, B B[] 12 ms, HiFF 256%256, 24X
96, )25 2 mm, JZ Al #E 1 mm, #06h R %L 0.70, B f
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1 3D MERGE F31#13D SPACE STIR F3# &R 2R 1E5
Figure 1 Display of nerve roots in 3D MERGE sequence and 3D SPACE STIR sequence
P a.b:3D MERGE F 91 27K L4-5 HERZAR TR , 1 WL/ ARG 45 55 5 L4-5 eI L ) 265 7 e i, B RAE 52 15, L5 (S 1 Z: il
ZoML A 57 i AR AER]FLAS %S . €l ¢ .d:3D MERGE J741] /R L4-5-S1EAAARXT G ZH TR, LS/S1MERI L 1) A2 05 5 Ak , 22w 25
AR A S2 T, 7 O (0] LB M B 8 A2 745 5 L4-5 ko] 4 i S _E 0 Bt AR AEAS e, Hh Fe PR Z JRIUAY . 18l e f: 3D SPACE STIR ¥ 41 i
FINEARE I BEAR R, R AR SR 1 A 5 L4-5 MEN] G 1, R RSS2 M 32 e s LS/S 1 ME ] % 17) A /5 J 5% H , Ml S 88 A (et 2 AL 32 T

x50 VAl W0 %56 47 ] 25 B8 45 L 1 — bk, 1CC>0.75
J— PR, 0.5<ICC<0.75 J — Bt — i, 1CC<0.5
R —F Pk 2% 5 2K F Pearson #E 47 AH e 40 #r . P<0.05
HERBGERE L,

284 R

2.1 MZREFTNELERIILE

— B AG  4 , X TA 2AR AR N
H WL N ICC 1 M 0.80~0.94, WL 1] ICC 8 Ky
0.79~0.93, — 2 1 & . 3D MERGE #1 3D SPACE
STIR J¥ 4t () L3~S1 #h &R B AR L e 22 S e ge it
2R L(P>0.05) , 4L P4 I 48 Y L3 L4 LS R S1
TR 38 5 e AR e (43918 0.957 .0.986.,0.975
0.972, P<0.05), L3 1,

FT1 HARERMELRITEL (mm, 7+5)

Table 1 Comparison of nerve root diameter measurements (mm, Mean+SD)

Hiir3) n L3 L4 L5 S1

3D MERGE 135 481092  5.08+1.02  523+1.09  5.48+1.24
3DSPACESTIR 135  4.72+0.87 527+1.12  536+1.14  554+1.36
A 0.826 1.457 0.958 0.379
P{H 0.410 0.146 0.339 0.705

22 BBREXTLE

—HER IR ZE F R, X SNR . CNR 25 5, 5%
FHPICCH 4 0.84~0.96 , WLEEF 6] ICC {H 4 0.81~0.94,
—EPE4f. 3D MERGE 74111 SNR & CNR 35T 3D
SPACE STIR J¥41], 2 A G125 L (P<0.05) , W3 2,

=2 EGREXEL(dB, v+5)
Table 2 Comparison of image quality (dB, Mean+SD)

EEEi 752 n SNR CNR
3D MERGE 135 112261447  72.84+11.98
3D SPACE STIR 135 92.73£1626  55.41+15.32
21 11.965 10.413
PfH <0.001 <0.001

2.3 HZIRBE RO RINEGIEWEIEDXTEE

— UG I 25 R, T 2R R A S
PRSI B B o3 25 3, 425 N ICC{E K 0.76~0.88,
WL %% # ] ICC i 4 0.75~0.84, — S £ &F . 3D
MERGE J3 41 () 25 K2 75 53 9 RIS 08 7 3 11431
73D SPACE STIR 741, 22 R A 41 t2# 5 L (P<0.05),
W33,

33t 8

REEBIR AR STIE N B e HA R A% S 10 B B 50
e DB R EATIE 7 A [ A fR] S 10 B A
[F PR RIS 2 A1 2, A ) S 2%, o AR ) L f AT R
Sl KRR L L ZUEE A 5 ] [ 4 e 22 AR RS J0)
FE Ml LB I B2 W HO A8 . MRT AR A
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Table 3 Comparison of nerve root display grading and image definition score [cases (%)]
LUERY T2 e P& M EE T
HH)7 51 n
14 24 0%} 153 24} 345y

3D MERGE 135 82(60.74) 43(31.85) 10(7.41) 0(0.00) 2(1.48) 15(11.11)  118(87.41)
3D SPACE STIR 135 61(45.19)  57(42.22)  17(12.59) 0(0.00) 6(4.44) 27(20.00)  102(75.56)
VAN 6.818 6.434
PiE 0.009 0.011

5 TE T 2 A 55 LG 0 2895 722 v B AT o 22 Y IR R A
18, {H B AL 3R A5 1 R AE s i AR i A1 A1 25
32 5 JE AL ZU T, Mk DAY B S 7 Bl 2 A B 2
FUEAT ATy Re e B L ot e 50 A T H 4

3D MERGE J¥41| 1 GEA I & , HoAe— R/
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KA AN 135 0 B I3, AR T B 471 R 4
JET G M L s [a] 43 9 ) S ik, ok 2D i BlURR
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7, 3D MERGE J7 471 0] 11 Bt dub 715 oK G 12 )22 i 30 45 4
B I DR I 01 fifp R85 Pt R A 2806 8 A O, T o
AT AR T ZN T E A RS EE R . b
ST SE L 22 B, 3D MERGE JF 41 BE % 1 Wi 157w 18
P AT R T A Ao S M A B S T
P2, 3D SPACE STIR 51 K & T, IR Wi 0 ikl )7
A1), LR FH 7N AR A R B 1 ] 2R fik v T S 2 5% ] o
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HA PR3 3 %7 LDH MEHRAA S 28 5 7R 7 T i 4K
RO e e . ARSI 3D MERGE
3D SPACE STIR 55! 1 LDH H& 3% I A 1% v i) 22 5
KR, TR TS L3-S1 MR AR T B 2% R,
H 3 i AR HAT B AH G , R B W AR T 51 1
AT ERR I LDH SRS 2R AR . FLIGH S 2VRF 5T
7, MRI HOR ] ) 3D 418 1 91 75 DN f A 22 i
P AR EAR D T H A B — Bk, AR A R
Lo & AR T & 7, A BE SR 4 R R, 3D
MERGE 3D SPACE STIR J# %] #, 3D MERGE J¥ %]
fY) SNR J CNR H & , it 2 AR 1 7 70 G A P53 Wl 3
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P50, B 5 Z 2 LA Ok S5 SE A8 T, &
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