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Quantitative analysis of iron deposition in the deep nucleus
of relapsing-remitting multiple sclerosis and relapsing
neuromyelitis optica with ESWAN
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(Department of Radiology. the First Af filiated Hospital, Chongqing
Medical Universitys Chongging 400016, China)

[Abstract] Objective To quantitatively assess brain iron deposition in the deep nucleus of relapsing-remitting multiple
sclerosis (RRMS) and relapsing neuromyelitis optica (RNMO) on phase images using 3. 0T MR 3D enhanced T2" weigh-
ted angiography (ESWAN). Methods Conventional MRI and ESWAN were performed in 50 RRMS patients (RRMS
group), 50 RNMO patients (RNMO group) and 50 age- and gender- matched normal subjects (control group). Each of the
above three groups was respectively divided into two age subgroups, i. e. 2039 years old subgroup and 40—59 years old
subgroup. Bilateral mean phase values (MPVs) of globus pallidus (GP), putamen (PUT), head of caudate nucleus
(HCN), thalamus (THA), substantia nigra (SN), red nucleus (RN) and dentate nucleus (DN) were measured and com-
pared with same aged subgroups. Results Bilateral SN of the controls (left: (=—5.04, P<<0.01; right: (=—2.82, P=
0.02) and of RNMO (left: t=—4.79, P<{0.01; right: t=—3.27, P=0.01) of 20—39 subgroups were significantly
lower (P<<0.05). All MPVs of deep nucleus in RNMO patients were lower than those of control group, but no significant
variation of MPVs was not found ( P>>0.05). In RRMS group, the iron concentration in bilateral HCN (left: »=—0. 42,
P=0.01; right: ¥=—0.43, P=0.01) and DN (left; ¥=—0.42, P=0.02; right: = —0. 36, P=0.04) were correlated
with disease duration. The expanded disability status scale (EDSS), which was contributed to measure the severity of
physical disability in RRMS, was not correlated with MPV (P>>0. 05). In RNMO group, no correlation between MPV and
disease duration was found (P>>0. 05). Conclusion ESWAN can be used to evaluate iron accumulation in RRMS and RN-
MO. Observation of brain iron deposition in the deep nucleus in RRMS and RNMO is helpful to understand of the patholog-
ical changes of both diseases.
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2 R-%% i 8 £ kP8 4L (relapsing-remitting
multiple sclerosis, RRMS) J& H X #ft 2 2 45 B B8 i <
i 22 KPR AL (mutiple sclerosis, MS) A7 & WL 1) —
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TR (PD/T2WD 751 i {57 38 1A 2 0 S % 52 (flu-
id attenuated inversion recovery, FLAIR) J¥ %1 Fl
FLAIR T1W, 4 i Jii Bl A\ fiit T80 25 4k & K AL J2 2
5 mm, LHFE,FOV 24 em X 24 cm, ESWAN X H =
v o3 PR A8 AN MRS Y 8 AR, 1 S8 TR
60 ms.F 4% TE 6 ms(TEi 5.8~ 54.4 ms, [a] 3 [d] b
7 ms), i B 448 X 320, NEX 0.75, FOV 22 em X
22 cm, 2B 2 mm, E B 64, % 5% 62.5 kHz, Bl ¥
20%, AT B 34 AR R T R AR E AL P S I
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WAN ¥ 558 GE AW 4. 4 J5 AL B3, , FH] Func-
tool B A 47 5 4b B, 45 2 AH 47 &1 0 i B2 &1, DL DI-
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www. swi-mri. com/index. html) ## 2 it 5f 2¢ (5 5 4b 3
(signal process in neuroradiology, SPIN) %X {f7EAH A7
PG b 53 ) e I % 78 4% AT 4 XU 45 1 8K (globus
pallidus, GP) .7 # (putamen, PUT) | Bk 4% 3k (head
of caudate nucleus, HCN) | B Jifi (thalamus, THA) .
M (substantia nigra, SN),ZL#% (red nucleus, RN)
LA K #5 fR ¥ (dentate nucleus, DN) f g 28 ) )2 I, 4
) RS S5 A i B BOE & A% AT ROLL SPIN #1044 H
A ROT W 1S 34 A 47 {H (mean phase value,
MPV), Hi[F] 1 44521522 B I 2k i A > 45 4 T A1
R ZTH M & — R4 3 R AT A BT
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I E
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Bonferroni % . R HMARITH ¢ K250 P K& Kruskal-
Wallis kAR5 b 48 P 41T 2 B8 8L, L Spearman Bk
AH 3 B W8 WG 40 3 1 A O AH G P . K 36 K TfE o=
0.05,
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RRMS H#% (A) . RNMO # ¥ (B) , ¥ M2k, 21 %, 5% B4 (O A LL XU GP 15 5 B i [ A%

RNMO ## Hd, 20 ~39 % W41 W SN 5 % B8 41
(el t=—5.04, P<<0.01; &5 t=—2.82, P=
0.02) &5 RNMO 4 (M. t=—4.79, P<<0.01; 4

Ml :=—3.27, P=0. 0D EZR A G %2 X, HAihi#
R MPV 53 BRAMER TS ITHFE X (P>

0.05), RNMO 4145 /K i #% Bl MPV & F 5 [&] 4F #& *+
B HESRBTHEIT#EL(P>0.05.% 1, 1,

2.2 RRMS fl RNMO iR #HZ K 2 B & 5 8 &

MPV e  RRMS BHE MO K5 EAERE S A M EDSSIES ik f 2 | A7 6 RRMS & XU
# 1 RRMS 4 . RNMO 41 5 %f B 4] 4% #% 4] MPV
A WA GP PUT HCN THA
ZH !
%) p ] Al i £l 0 il ZEfil £
RRMS # 20~39 1881.39+37.66 1901.014+45.76  1904.71+29.11 1924.71£33.62  1971.22+47.91 1991.38+33.55  2013.23+68.23 2022. 71+16.29
40~59 1985.92439.83 1918.61+29.89  1895.93447.20 1931.84+27.43  1952.81+59.12 1951.82467.82  2014.39+13.77 2021.56+13. 23
RNMO 41 20~39 1893.33+41.01 1922.69+44.91  1912.04420.29 1936.72+35.09  1988.00+31.01 1995.28+46.81%  2021. 41+28.92 2027.32+15.12
10~59 1894.34+45.53 1926.04+50.18  1909.51+59.47 1932.03+37.89  1959.47481.27 1966.93+78.75% 2024.15+16.73 2026.02+11.41
XFIRA 20~39 1902.57+46.98 1928.88430.42  1917.58+26.64 1938.35423.02  1989.67438.01 1999.514£23.86  2026.27+25.86 2028.24+9. 24
40~59 1894.04457.93 1926.67+37.43  1912.06443.93 1934.13+36.65 1963.23+56.91 1967.724+59.62  2026. 16+14.99 2028. 34+12.92
Ffi  20~39 0.99 3.97 0.63 1.74 0.50 2.76" 4. 80" 1. 62
40~59 0.35 0. 34 0.92 0.29 1. 98 3.547 3.08 0. 06
P 20~39 0.38 0.32 0.54 0.19 0.61 0.25 0.09 0.21
40~59 0.70 0.71 0.41 0.75 0.15 0.17 5. 95 0.07
5 WA SN RN DN
ZH 7
%) M 1ifil Ze Al 1l Ll 1
RRMS 4 20~39 1855. 86+28. 44 1875. 66+41. 56 1977.53446.537 1927. 38456. 62 1971. 24468. 587 1977.53+46.53%
40~59 1897. 13453 04 1897.94439. 67 1988.59+51. 37 1888. 334 74. 66 1974.52+£45.717 1988. 59+51. 37
RNMO 4 20~39 1916. 29440. 10 1907. 71440. 72 1991. 52+28. 67 1935. 354 54. 51 1988.02428. 61 1991. 52+28. 67
40~59 1908. 98+58. 28 1905. 25453. 66 1995. 27427. 58 1906. 62455. 57 1984. 44412. 21 1995.27+27.58
XL 20~39 1918. 53426. 77 1910. 54425. 45 1994. 02+30. 46 1937. 364 31. 23 1988.02425. 74 1994. 02430. 46
40~59 1913. 72439. 28 1907. 01459. 02 1996. 79+12. 56 1907. 97452, 41 1984.18459. 81 1996. 79+12. 56
FfH  20~39 19. 39 6.55 0.147 2.04 3.97 0.147
40~59 1. 90 0.16 0.10 1. 46 4.537 0.10
P 20~39 <<0. 01 <20. 01 0. 36 0.14 2.07 0. 36
10~59 1.42 0. 25 0.35 0. 24 1. 08 0.35

B DL B WU B 7R 5« Kruskal-Wallis #&FUK 56



] PE2E AR B R 2012 AR5 28 #5258 4 ] Chin ] Med Imaging Technol, 2012, Vol 28, No 4 * 633 -
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=0. 0D FBM DNCAEM : r=—0.42, P=0. 02 451l ;
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Ultrasonic diagnosis of easily missed iliac artery stenosis: Case report
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