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Table 1. Baseline Characteristics

Characteristics No. of patients (n=28)

Menopausal status

Premenopause 14
Peri-or postmenopause 13
Inevaulable 1

Mammographic density

1(fatty breast) 2
2(25~50% of glandular tissue) 12
3(50~75% of glandular tissue) 7
4( dense breast) 6
Inevaluable 1
Week of menstrual cycle
1(0~7 days) 5
2(8~14days) 4
3(15~21days) 2
4(22~35days) 3
Histologic Grade
1 3
2 15
3 3
N/A 7
Estrogen receptor status
Positive 18
Negative 10
Progestrone receptor status
Positive 15
Negative 13

Human epidermal growth factor
receptor 2 status
Positive 11
Negative 17

Note.— N/A, Not Applicable
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(ETL), 12; TR(ms), 1000; TE(ms), 25; NEX, 1:
Bandwidth/ pixel (Hz/m), 214.4; TA (minutes:
seconds), 4:00
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G A EBA E3T (single—voxel spectroscopy, SVS) B <l
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o= 294 FUF 2FFH A3 H BT E FH AE
T1 Z294S 53 3o A7 3HEF I HolgE &
Atk HHY A7 ST A 2FA 4 T F4

p
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AAo] B FTof| BASING H27|H (20) (Flip
angle=180%, inversion delay time=5 ms)& ©]-&3}4
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Table 2. Result of Height, Width, Area of the Total Choline-
containing Compound (tCho) Resonance Peak and the
Lesion-to-normal Ratio (LNR) of Contrast-enhanced T1-
weighted Imaging (CE-T1WI) and Double Inversion
Recovery (DIR)

Average SD N

Height 0.283 0.261 28
Wi 0112 0053 28
A 0036 0031 28
 LNRof CETIWI 0692 0455 28
 INRofDR 0657 0543 28
 INROfCETIWI@DC) 0716 049 21
LNRofDR(DC) 0807 0525 21

Note.— LNR: lesion-to-normal ratio

SD: standard deviation

N: total number

CE-T1WIL: Contrast Enhanced- T1Weighted Image
DIR: Double Inversion Recovery

IDC: Invasive Ductal Carcinoma
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(SpectroView version 3.2, Philips Healthcare, Best, 2l S4

The Netherlands) & ©|-&3to] =351t} HAELE A7) 3 EFRANA D 5529 wol, &, WYL =
(4.7 ppm) AZ+= 10 ms9 F& 2= 19 3 I B T1AZ2F4Y B o B =20 .
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(high pass filter)E AH&-3t] H oA o 4393 i o|FRHA S & 275
2 JHAold Y (apodization filter)2 7F-AISH o AlE 7= v

5 HzE o]-&sto] a3t 3o gy S stqlth g A BAS AP Foe+E2p

L3 F9L2 0914 7.2 ppmAtelE B4 S st o, 24 oA 7H B2 AEA e O 2 st 99
o AHEH H3+= FH (3.18-3.32 ppm)°ol Tt FH=EF Zol At E ¢ .
o A19] Z (tCho,total choline containing resonance) Pearson A&A4* (rho, 1= -1~19] 3 HYE 71X
sH2 AHoR ARG o FHY EA AR AH S UL, -0.1<r<0.19 Z$ ABiA 95, -0.3<r<-

Fig. 1. Representative double inversion
recovery (DIR) image and MRS spectrum
on a patient with invasive ductal
carcinoma in 47-year-old woman.

a. About 3.0 cm sized rim enhancing
oval mass was noted at upper central
portion of the right breast in sagittal
scan of contrast-enhanced T1-weighted
imaging (CE-TTWI). b. In sagittal DIR
image, the mass shows the bright high
signal intensity compared with that of
normal parenchyma which results the
lesion more conspicuous. c. Single-
voxel MR spectroscopy reveals
prominent tCho resonance peak at
3.2ppm. The height, width and area of
the tCho were 1.068, 0.1 and 0.120,
respectively.
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Fig. 2. Representative double inversion
recovery (DIR) image and MRS spectrum
on a patient with mucinous carcinoma
in 66-year-old woman.

a. About 2.5 c¢m sized heterogenous
enhancing mass was shown at the left
central breast in sagittal contrast-
enhanced T1-weighted imaging (CE-
T1WI). b. Axial scan of DIR image
represents rather iso- to low signal
intensity mass at the left central breast.
ll c. At 3.2ppm resonance, a striking tCho
peak was visualized with the height,
width and area as 0.526, 0.11 and
0.065, respectively.
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T A7 |SHILol 2| 0| =T |t AV |SHE IS

*=°] (r=0.067,p=0.735), & (r=—0.287, p=0.139), H3&
(r=0.012 p=0.953) 72} Atolof A&A 7k giA Y gt
=9 ARAFE Holtgte FATH R {oT 4B
< 0T 2P TIAZ Y HH of A 249 4
37 % H gk o] FREA S & 2|3 G4t W of B4
2% 0l AZ7ZE v gk Aol M E PearsonATA 4
r=0.1862& F F7to A2 ¢l (p=0.344).
2870 S FolA 7P B2 IS4 FEETE 2

o

Belste] Slot 2ol 2 279 HBHL HIES UE o],
= A B 29T TIHRGL P o) Y =
Ao NEHE B], 293 F ol FWANE A1 FFGH

NBE B Abole] o] gl

oMo W of A =AY AEHFE
FHPA = Holx| &ttt (Table 3).

2 AT 0| FUAIE 471 TG g &
S QAN SRl B o BAEAZ AEE v
S A FFEFGAS 3 B T B Mmokel 4
VBAE Lobr 1% STk FAW, T Y7 UL F
AHOR o] gt JBUAS A Foieict
S L A7 FFEFIHS B 2L B

Table 3. Pearson’s Correlation of Height, Width, Area of
the Total Choline-containing Compound (tCho) Resonance
Peak and the Lesion-to-normal ratio (LNR) of Contrast-
enhanced T1-weighted Imaging (CE-T1WI) and Double
Inversion Recovery (DIR)

CE-TIWI DIR CE-TIWI(DC) DIR (IDC)

Height r 0322 0067  -0.357 0.072
e p 0094 0735 0113 0755
C Width r  -0233 -0287  -0212  -0337
e p 0232 0139 0357 0136
Area r 0309 0012  -0336 0002
e p 0109 0953 0136 0992

Note.— r: Pearson’s correlation coefficient

p: level of significance

DIR: Double Inversion Recovery

CE-T1WL: Contrast Enhanced- T1Weighted Image
IDC: Invasive Ductal Carcinoma
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A ATFE SEA7| L FRAEY] e E 8R4l 5
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Investigation of Correlations of Double Inversion Recovery and MR
Spectroscopy on Breast MR Imaging

Jung Kyu Ryu, Sun Jung Rhee, Geon-Ho Jahng
Department of Radiology, Kyung Hee University Hospital at Gandong, College of Medicine, Kyung Hee University

Purpose : To evaluate the correlation of lesion-to-normal ratio (LNR) of signal intensity from double inversion
recovery MR imaging and total choline-containing compound (tCho) resonance from single voxel MR spectroscopy
in breast cancers.

Materials and Methods: Between August 2008 and December 2009, 28 patients who were diagnosed as breast
cancer and had undergone both double inversion recovery (DIR) MR imaging and MR spectroscopy (MRS) were
included in this study. The signal intensities of the lesion (L) and ipsilateral normal breast tissue (N) were measured
in region of interest of each breast cancer in DIR and contrast enhance MR image (CE-T1WI) to calculate the LNR
value for each technique. MRS was performed using single-voxel MR spectroscopy. The height, width and area of
tCho resonance were compared with each LNR of DIR and CE-TT1WI. We used Pearson’ s correlation coefficient (r)
for correlation analysis and the significance level was p=0.05.

Results: There was no statistically significant correlation between LNR of CE-T1WI and height (r=-0.322, p=
0.094), width (r=-0.233, p=0.232) and area (r=-0.309, p=0.109) of MRS tCho. There was no statistically signifi-
cant correlation between LNR of DIR and height (r=0.067, p=0.735), width (r=-0.287, p=0.139) and area
(r=0.012, p=0.953) of MRS tCho, either. The Pearson’s correlation coefficient was 0.186 between LNRs of CE-
T1WI and DIR (p=0.344).

Conclusion: There was no statistically significant correlation between LNR of DIR and relative amount of tCho res-
onance of MRS.
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