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Magnetic Resonance Imaging of the Spine
—Differentiation by T1 and T2 Relaxation Time-—

Kazuro Sugimura, Katsuhito Yamasaki, Hajime Kitagaki,
Yutaka Tanaka and Michio Kono
Department of Radiology, Kobe University School of Medicine

Research Code No. : 505
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Twenty six patients have undergone the preoperative studies for a variety of lesions in the
vertebral body employing a 0.15-T MR system. Sixteen patients were found to have the malignant
metastatic lesion (Group 1) and ten patients were non-neoplastic lesion (Group 2). The differentiating
capacity of the MR system of these vertebral lesions was compared in these two groups. For the
spin-echo images, the conditions were settled as TR 2100 msec, TE 40 and 80 msec. At these TEs, the
signal intensity was variable in both groups suggesting the longer TR image was not useful in
differentiation of the lesions.

For the inversion recovery images as T1 weighted image, the conditions were settled as TR 2100
msec, and TI 500 msec. The lesion being not hypointense on the IR was not seen in Group 1 patients at
all. However, this could not be defined as the characteristic of metastatic lesion, because one half of the
patients of Group 2 had the lesion of the same character. IR may be useful to detect metastic lesion, but
may provide false positive information in the benign lesions. Both T1 and T2 relaxation times were not
significant in these two groups. However, the index created by T1 divided by T2 (T1/T2) was
significant in the differentiation in these two groups, which was higher in the Group 1. The
determination of T1/T2 may be useful for differential diagnosis.
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Fig. 1 A 57 year male with metastases from lung
cancer. Sagittal section of thoracic vertebral
column. $pin echo image (TR 2,100msec, TE 40,
80rnsec), inversion recovery image, and T, and
T, caluculated image were shown.
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Fig. 2 A 74 year female with osteoporosis of the
thoracic spine. Sagittal section of thoracic verte-
bral column. Spin echo image (TR 2,100msec,
TE 40, 80msec), inversion recovery image, and T,
and T, caluculated image were shown.
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Table 1 Signal intensity in various pulse sequences. At T2 weighted image, the signal intensity
was variable in the malignant metastatic lesion and non-neoplastic lesion suggesting the T2
weighted image was not useful in differentiation of the lesions. Whereas at the IR images, the
lesion being not hypointense on the IR was not seen in malignant metastatic patient at all.

Malignant Metastatic Lesion Non-Neoplastic Lesion
Intensity High Iso Low Mixed High Iso Low Mixed
SE ’
(TR2100, TE40) 1 4 10 0 1 5 3 1
SE - !
(TR2100, TES0) 1 2 11 1 $ 5 1 0
IR 0 i S
(TR2100, TI 500) 0 16 0 E 2 5 1
Total 2 6 37 1 i 12 9 2

Table 2 TI1 relaxation time, T2 relaxation time, T1 ratio, T2 ratio and T1/T2 in malignant
metastatic lesion.

T1 Relaxation Time T2 Relaxation Time T1 Ratio T1

HoEAES e Normal Lesion TlRatio Normal Lesion T2Ratio /12 Ratio /T2 Eatieiy
1 57 M —_ e e - —_ B e -—_— Oropharyngeal Cancer
2 57 M 247 480+35 1.94 92 8010 0.87 2.23 6.00 Lung Cancer
3 M M 280 537x45 1.85 85 116+22 1.36 1.36 4.63 Lung Cancer
4 75 M S 55781 = S 91+27 = == 6.12 Prostatic Cancer
E} 41 F 416 543142 1.31 82 108+14 1.32 0.99 5.03 Gastric Cancer
6 64 F 259 525+ 44 2.03 S s = —_— _— Uterine Cancer
i 67 M 327 484190 1.48 122 15645 1.28 1.16 3.10 Renal Cell Cancer
8 7% M 283 527147 1.86 85 106+ 42 1.25 1.49 4.97 Prostatic Cancer
9 50 F 338 513+19 1.52 95 136+ 65 1.43 1.06 3.m Uterine Cancer
10 61 M 330 36525 0.96 105 8117 0.77 1.25 4.51 Renal Cell Cancer
11 63 M 299 63647 2.13 83 111+59 1.34 1.59 5.73 Esophageal Cancer
12 70 M 332 496+39 1.49 S = = — — Prostatic Cancer
13 72 M 339 372149 1.10 93 87x15 0.94 1.17 4.28 Lung Cancer
14 38 F 336 589+38 1.75 s o =" —— —— Breast Cancer
15 50 F 310 445159 1.44 100 9640 0.96 1.50 4.64 Breast Cancer
16 69 F 355 417130 1.17 85 67229 0.79 1.48 6.22 Uterine Cancer

Mean+S.D. 322446 499+75 1.57+£0.36 9312  103+25 1.12+0.25 1.394:0.34 4.92+0.97

BB BEDEXRAD b -7, F1= T, Ratio & P1.3940.34TH - ek L, FEEBHHEEL
O HETHKDE T, Ratio it b HEEDEX R 1.02+0.12C, 1%DfEkRcRBHFE

BDigd o T, BROZEZRDIE,

—IREHER D T [ELREHMEED T,ETHRL i, IE% Volunteer 5 o T, i, 279msec »>
o T/ Toi%, BBAOFH+SD. 54.9240.97C B 469msec F39338msec, T.f 1X68msec  F>87
Hoteoixw L, FEEEMHREIL3.57+0.71T, msec F#HT79+12msec Th - 7z,
HETFER0.5% OEMRETHEEOE X Bod e, A z =
1< T, Ratio/T, Ratio b &8 # © F#+S.D. BEBUHEEREOZKCKTS, ByvF s S

FEAN624E 5 H25H (23)
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Table 3 T1 relaxation time, T2 relaxation time, T1 ratio, T2 ratio and T1/T2 in malignant
metastatic lesion.

T1 Relaxation Time T2 Relaxation Time E .
! I'l Ratio Tl
No Age Sex 2 :
, Normal Lesion T1 Ratio Normal Lesion T2 Ratio /T2 Ratio /T2
1 74 F 349 613£53 1.76 71 122%50 1.72 1.02 5.02
2 71 M 343 52655 1.53 106 1651147 1.56 0.98 3.19
3 80 M 339 381+42 1.12 98 121+36 1:23 0.91 3.15
4 66 F —_ —— —_ —_ —_— S —_ —
5 80 F 255 24520 0.96 82 84115 1.02 0.94 2.92
6 67 F 323 342+32 1.06 84 102+£25 1.21 0.88 3.35
7 69 F 333 44674 1.34 - 100 124%16 1.24 1.08 3.60
8 70 F 287 528+37 1.84 —_ — -—
9 79 F 279 35688 1.28 103 115£36 1.12 1.06 3.10
10 77 M 300 51745 1.72 88 122+58 1.39 1.25 4.24
Mean+S.D. 312+33 4391117 1.40%+0.33 924:12 119+23 1.31£0.23 1.02%0.12 3.57+0.71
T: Relaxation Time T, Ratio
(msec) .
600 . : .
. 2.0 .
i [ T
500 H : .
H . =
400 * § .
' 4 .
300 . .
1.0 I .
200 +
l———NS e ns—
Malignant Metastatic  Non-MNeoplastic T T
Lesion Lesion e " L Mo
(n=15) (h=19) Lesion Lesion

(n=14) (n=9)
Fig. 4 T, ratio created by T, in the lesion divided
by T, in the normal vertebra was not significant
in these two groups.

Fig. 3 T, relaxation times was not significant
between malignant metastatic lesion and non-
neoplastic lesion.

7 4 OFABIMEILL TS &2 55, sensi- LTk, EREE{~DEREIEL, BHEED
tivity (3EH IR\ KTH, specificity 23{ELs & U RAEFRLEEE T D00, TOENI EELRRE
SRP[ERLTWD, IS ERE LicHdicEl Eit->TL B, —HCT 3, BRITEB~OLBED

(24) HABEHSIE 475 5%



i M fd A 719

T2 Relaxation Time T, Ratio/T. Ratio

(msec) . 511
150 -
: ) !
100 - . * )
- - -
: * '
. ] 1
. 1.0 4 . . [
i
L s L—ecoo—J
Malignant Metastatic  Non-Neoplastic
Lesion Lesion
(n=12) (n=8) . r
. L. . Malignant Metastatic  Non-Neoplastic
Fig. 5 T, relaxation times was not significant in Lesnonf . Les(.m_a}
both groups. ] ) = e .

Fig. 7 T, ratio/T, ratio was significant in the
differentiation in these two groups, which was
higher in malignant metastatic lesion (p<0.01).

T, Ratio
TIl/_rz
2.0-
6.0 :
. 5.0 N .
i . 4.0 ' ’
- i : -
1.0 . ‘ 3.0 . i
t
L —p<o.00s—
T T Mali M i .um".'_-'.-
Malig Nan-Neoplasti Lesicn Lesion
Lesion LLesion (n==12) (n=8)
(n==11) (n=8) " ! Nt _ -
) . ] ) ) o Fig. 8 T, relaxation time/T, relaxation time was
Fig. 6 T* ratio created by T; in the ](-ES}OD de‘?d significant in the differentiation in these two
by T in the normal vertebra was not signficant in groups, which was higher in malignant metas-
these two groups. tatic lesion (p<<0.005).
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