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ABSTRACT: Objective To evaluate application value of apparent diffusion coefficient (ADC) in di-
fferentiating brain radiation-injuries and glioma recurrence. Methods Totally 23 patients [ 18 men and 5
women aged 32 to 67 years (mean; 47 years) | with previously resected and irradiated glioma were examined
by using a 3. 0T MR Scanner, including conventional and diffusion weighted image (DWI) sequences. All the
cases were proved by pathology or clinical follow-up. Postprocessing of ADC maps was performed by using

Functool software (AW 4.3, GE Healthcare) , and the regions of interest ( ROIs) were manually drawn on
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ADC maps in the area corresponding to the contrast-enhancing area on post-contrast axial T1-weighted images,

avoiding the hemorrhage or necrosis. The ADC values were calculated automatically. ADC values were meas-

ured 10 times in order to reduce errors, and mean ADC value, maximum ADC value, and minimum ADC value

were acquired. Results

Both recurrent glioma and irradiated necrosis tended to have hemorrhage, necrosis,

and edema. The mean ADC value and maximum ADC value were lower in the recurrent tumor group than in the

radiation-injuries group, but no statistical difference was achieved. However, the minimum ADC value was sig-

nificantly lower in the recurrent tumor group than in the radiation-injuries group (P =0.016). Conclusion The

minimum ADC value can be used as an useful tool in differentiating tumor recurrence from radiation-injuries.

Key words: diffusion weighted imaging; magnetic resonance imaging; apparent diffusion coefficient; radiation injuries; glio-

ma recurrence
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A. axial unenhanced T2WI, long T2 signal, large flakes of the left frontal lobe and perifocal edema; B. axial enhanced image showed
lesion heterogeneous marked enhancement; C. DWI image lesions showed high signal; D. ADC maps lesions were hypointense, ADC value
of 0.78 x 10 7> mm*/s
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Fig1 Man, 37 years old, pathologically confirmed glioma recurrence
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A. axial unenhanced T2WI, the right frontal temporal lobe can be seen the big flakes mixed long T2 signal, around the lesion seen
large patchy edema, mass effect is significant, midline structures shift to the left; B. enhanced T1 WI, heterogeneouss patchy enhance-
ment; C. DWI showed lesions most of iso-signal; D. ADC maps showed the lesions were slightly hyperintense, ADC value of 1. 79 x
10 7% mm*/s

B2 B¥, B, 328, FAWEIEL NBUNERB 5

Fig2 Men, 32 years old, pathologically confirmed for the radiation brain injury

398 August, 2012



VLR R B S5 5 I TR B R S A e 453 3+ B

W R

TCS 45 405 3 B DAVRE R R E Y 3R AT
BRI (RBEREZRNRE) o FEBUH R
Y5k e 30, YR B ARG 2E 4% R I o0 i A BE 4 i B AT
B EAREIRIE, 570 o 30T 0 A A0 ok AR I L 95 A BE 1
B SRR B A M EY K. 7EIRFE M 4 B
RV BRI H 0T LA B )02 M G A o O B A A
W& R ERE AR R EE R BN R
5 0 T 20l 57 BRI ZE % B MRI P-4 0
BRIt T LR BN FE SRR XSO B B
S E SRR AL, AR KM, TTH &0
WL, HEHEBRFRNERTIEE RRAELE,

5% # MRI KRR, DWI A% U223 4 41 21 K
ST HIMOTREGE 3, F MRS A KB EAF
THORA K, BT A ARA LR 2 8 4R AE B &
FRELAEHURES T & A LU 4 Z R K 4 F 38 e 1) 2 g
AL, DWI K2 %) oWz SR BUR,  InE3h
M. Bk¥E. PR R AR EE SSRGS ER
R, P & 3 1A K 4 F 3R B0 20 R B
BAR R, DA B A 3 3o ok #0E 3h il & K B
Wi, EPL$A R B A PR MRI 45038 &% B 19 5%
Fke KA FHEBERARANBRBZEZFHHERY M,
AR BM KD TiE. BEWMSMH (41
. B, MIRERE) . B LR A RS
FURWEARM S HE, —BALZET ERER
) ADC fERHRED (REAK) fH. ADC HEME T
DWI B2 ANRFEM b ETHEA S, e EEMR S
FRHREBAERE, AR K. ADC=In (S2/581) / (b2-
bl), Hr 82 71 81 R RARY BBERE (b)
EAGTHES®ERE, b BE . ADCHETTREK
SFEEARNBY EBEE S, Ko FrRYHEE s,
ADC fH K, B F & b {H W] L3 i EPT B4R 5 51 %
YRS SR BURE, B b HSRRRER N ERL,
H i DWI #:25 b {E38 % % A 1000 s/mm’,

ARG R BR, KEEE R A MTFH ADC
. K ADC B K dg /N ADC {E 34/ F 105 1 i 2 3
4, XELER 5 2R TGP AE ADC B 1Y SCHk 4t
T —3, Chen %' i i ADC %t 7 [F] 4% 51 I R 9%
BT T 2047, R/ ADC {75 % 51 8 % 0 51K %%
IR A B RME, KB B ) B /)y ADC
{EE350 1. 057 x 10 > mm®/s, 155 2% 3 ¢ o 988 1) B2 /)

ADC HF#40.773 x 10 > mm®/s, ZHF5EE & A
Ji 9 /N ADC B 5 4 F 53 v I R R & 4 B e/
ADC{E (0.82  0.35) x107° mm*/s E ¥ HHIE, 2
AR/ ADCAETE R B R 2 & E AR B KIER .

B AP & T8 F ADC {5 %6 31 B 98 &2 & Rl
YRR B IRE AR o Zeng &V BESE T 55 Bl R,
J& R 2 R R AL -3 ADC B4 (1.20 £0.08) x
10 ~° mm*/s, JCHHE R 53 45 58 4k (X 9 5F- 3 ADC {8 h
(1.39£0.09) x10 > mm*/s, I\ W RBEE KAD
ADC {5 B AR T HOR PE R 4545, 3X 7T BB 2 i T b
WA EER L, AEEBREN, THARER LR,
SFOKH FIRECEMZ R, ADC {H[EE, Hein %'
MRERE R, MBEE LKA ADCEN (1.18
0.13) x 10 ~° mm’/s, B 1% T 5T ¥ Wi 48 45 41 A9
(1.40 £0.17) x10 > mm’/s, [HERFRBEE R HF,
TRTFAR U 52 Ay B 5 Bk 40 i 9B A (] A% A o R
MADCHE ZFBARIT¥E X, WEDH R
(1.20 £ 0.14) x 10> mm*/s F1 (1.13 £0.13) x
107° mm’/s, AR BR, BEBEEXAHFY
ADCH ¥ (1.33£0.55) x10 > mm®/s, T BCH M i
WG E T ADC SR (1.36 £0.34) x 10 ~* mm®/s,
MAER LG #E L, HRFEE & H /N ADC
f (0.82+0.35) x 10 ° mm®/s B AR T 550 57 figi 42
AR /N ADC f (1.14 £0.23) x 10 mm’/s, %
B &/ ADC {E7E L2 Wh B EEE L,

AWFFEH 10 A 4 4% £ E ) ADC S 31{E
H0.67 x10 7> mm®/s, B B AK T i 5 4k i 453 405 41 B9
ADC F#{E (1.36 £0.34) x10 > mm*/s, ZEBEW
E/NADCAE/0.54 x10 > mm®/s, XA 5007 G
IR A K, MRALIERI, KA. &
FRIRHR R AFHRY RS, M5 W00 e [ A7
MR R, B TREREASBAREEEK
AR, MRS FARAT MG, Hik#E® b
I ERE . R R XE LA RE S Y, TE TS I B A
IR FERAEMEE B EFEL, HXBEMHLAS
BUERM FZRE () , R A RAT 40
B IEAT 40T, Kl B A AR AR R E 1 R AL
()REmEER) o

B2, AMAERENKRAERE XKARTF
ADC fH . H K ADC {8 J 5 /Iy ADC {H ¥/ T BUR
fiifade, Hei/N ADC EHAEMA R £ 7B %%
B, &/ ADC HAEPIH 45 h B AR RE XL,

Vol. 34 No. 4 399



FEE¥®M¥ER

¥

(1]

(2]

(3]

(4]

(5]

(6]

W

£ x W

Rabinov JD, Lee PL, Barker FG, et al. In vivo 3-T MR
spectroscopy in the distinction of recurrent glioma versus ra-
diation effects; initial experience [ J]. Radiology, 2002,
225(3) .871-879.

Preul MC, Leblanc R, Caramanos Z, et al. Magnetic reso-
nance spectroscopy guided brain tumor resection: differentia-
tion between recurrent glioma and radiation change in two di-
agnostically difficult cases [ J]. Can J Neurol Sci, 1998, 25
(1):13-22.

Brunberg JA, Chenevert TL, McKeever PE, et al. In vivo
MR determination of water diffusion coefficients and diffusion
anisotropy ; correlation with structural alteration in gliomas of
the cerebral hemispheres [J]. AJNR Am J Neuroradiol,
1995, 16(2) :361-371.

Castillo M, Smith JK, Kwock L, et al. Apparent diffusion
coefficients in the evaluation of high-grade cerebral gliomas
[J]. AJNR Am J Neuroradiol, 2001, 21(1) :60-64.

Tsui EY, Chan JH, Ramsey RG, et al. Late temporal lobe
necrosis in patients with nasaopharyngeal carcinoma: evalua-
tion with compbined multi-section diffusion weighted and
perfusion weighted MR imaging [ J]. Eur J Radiol, 2001,
39(3):133-138.

Sugahara T, Korogi Y, Kochi M, et al. Usefulness of diffu-

sion weighted imaging with echo-planar technique in the e-

400 August, 2012

[7]

(8]

[9]

[10]

[11]

[12]

valuation of cellularity in gliomas [ J]. J Magn Reson Ima-
ging, 1999, 9(1) :53-60.

Krabbe K, Gideon P, Wagn P, et al. MR diffusion imaging
of human intracranial tumours [ J]. Neuroradiology, 1997,
39(7) :483-489.

Schaefer PW, Ozsunar Y, He J, et al. Assessing tissue via-
bility with MR diffusion and perfusion imaging [ J]. AJNR
Am J Neuroradiol, 2003, 24 (3) :436-443.

Stadnik TW, Chaskis C, Michotte A, et al. Diffusion-weigh-
ted MR imaging of intracerebral masses: comparison with
conventional MR imaging and histologic findings [J]. AJNR
Am ] Neuroradiol, 2001, 22(5) :969-976.

Chen ZY, Ma L, Lou X, et al. Diagnostic value of mini-
mum apparent diffusion coefficient values in prediction of
neuroepithelial tumor grading [J]. J Magn Reson Imaging,
2010, 31(6) :1331-1338.

Zeng QS, Li CF, Liu H, et al. Distinction between recur-
rent glioma and radiation injury using magnetic resonace
spectroscopy in combination with diffusion-weighted imaging
[J]. J Radiation Oncology Biol Phys, 2007, 68 (1) :151-
158.

Hein PA, Eskey CJ. Diffusion-weighted imaging in the fol-
low-up of treated high-grade gliomas: tumor recurrence ver-
sus radiation injury [J]. AJNR Am J Neuroradiol, 2004,
25(2) :201-209.

(ks B #5: 2012-02-15)



	84.pdf
	85.pdf
	86.pdf
	87.pdf
	88.pdf

