EEIR &kt PET/CT K515 5F1 MRI-
DWT Foill O 455 ik B2 45 32 78 U 5%

o EEE,TWE, R A EEE
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W EL.LHMN] WM AR T PET/CT 1R 2 50 MRI-DWI & T 00 B i 98 X 38k 4k B 45 (regional
lymph node , LN % th B9 0 . [ D7k ] 34 1 B W Js 28 5 R i 47 AT BE P MRI A1 PET/CT 5%
AWEGT T R R AT 1A B A7 B X R R R YT, Je AT B 3.0T 4y PEEE MRI K2, Bl
AT 4 5 PET/CT ket , R A 35 827 B Se i, ke Jm 1 M 2 W4T TR L 78 TAES LI 5
H W R & k) PET/CT AR08 2800, 6046 7 ¥ 45 1 fb 8 HUE (mean standard uptake value,SU-
Vmean ) | i K A7 7 £k 35 B fA (maximum standard uptake value,SUVmax) 18 i 14 #1 (metabolic
tumor volume , MTV ) S 51575 k1 4 [ % (total lesion glycolysis, TLG)LA & MRI-DWI H (1 & WL 4™ #L
Z AU (apparent diffusion coefficient, ADC) {H; F43#T tLN 5% %% P 41 Fn B PE 414038 2 50m
ADC fH 225, % H ROC I M4 S 50l oLN BB Reie , (4558 ] rLN B & FHE A )
MTVs . TLGs & % 5 T rLN # 82 1441, 1 ADCmean & 25 % T rLN 78 B4 41 (P 5<0.05)
ROC Hh £k %0 #7728 ,MTV2.5 MTV3.0 MTV3.5.TLG2.5 . TLG 3.0 . TLG 3.5 #1 ADCmean 2 It
LI g X0 45 B B 1 di A A 23 0 Dy 33.69.23.12,20.95,187.97 .166.31,73.77 Fil
0.86, £ S EH i Kk EEEZBENeHMEET LGB X, ZHRES 8N
TLG2.5 J& 5% 1 15 1 J DX S0k 2 45 5 B8 i Al S fa B 2 . [ 4538 ] PET/CT R 2 80/ MR-
DWI ADC 1B X5 B 88 A B DX bk B 45 R PE R PFAl 2 A 5 50 X, TLG2.5 Rl AE A 1 B
P X BOM L2 L RS I RS AE R R
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Metabolic Parameters of PET/CT Combined with MR-DWI in
Diagnosis of Regional Lymph Node Involvement in Rectal

Cancer

ZHAO Sheng,TIAN Mo-han, YU Li-juan,et al.
(Harbin Medical University Cancer Hospital ,Harbin 150081, China)

Abstract: [ Objective | To evaluate the metabolic parameters of preoperative PET/CT and MRI-
DWTI in predicting the regional lymph nodes (rLN)involvement in rectal cancer. [ Methods] Thir-
ty-four rectal cancer patients without previous antineoplastic treatment were enrolled in the study.
All patients received rectal 3.0T high resolution MRI and then whole body PET/CT,the surgery
was performed a week after completion of the examinations. The PET/CT metabolic parameters
and DWI parameters of primary rectal tumors were measured on the workstation ,including the av-
erage standard uptake value(SUVmean),the maximum standard uptake value(SUVmax), metabolic
tumor volume(MTV) and total lesion glycolysis(TLG) and apparent diffusion coeffecient(ADC )value.
According to pathologic findings patients were divided into rLLN negative group and rLN positive
group. The differences of metabolic parameters and ADC values between the two groups were an-
alyzed and the effect of various parameters on the prediction of rLN involvement was analyzed by
using ROC curve. [Results] The rLN (+) group showed significantly higher values of MTVs and
TLGs,and lower values of ADCmean than rLN(-) group. ROC curve analysis showed that optimal
cut-off to diagnosis rLN involvement of MTV2.5,MTV3.0,MTV3.5,TLG2.5,TLG 3.0,TLG 3.5
and ADCmean were 33.69,23.12,20.95,187.97,166.31,73.77 and 166.31 ,respectively. Kruskal-
Wallis test showed that there were no differences in the diagnostic value of various parameters for
rLN involvement. Multivariate analysis showed that TLG2.5 was an independent correlative factor
to predict rLN involvement in rectal cancer. [ Conclusion ] PET/CT metabolic parameters and MR-
DWI ADC are of guiding value in differentiating benign or malignant of rLN in rectal cancer pre-
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BIVESE . TWHE, =2E, FCER - LA SR B REERKE
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operatively ,and high TLG2.5 value is an independent risk factor to predict rLN involvement in

rectal cancer.

Subject words :rectal cancer; LN involvement ; MTV;TLG;DWI;ADC

FLBIEAE R WAL R MR 2 —, &KW
RGAETHE e DX 45 5 B8 (eLIN) 2 52 i)
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tomography , PET) 7£12 K 2 B V05 i Sk 12 45
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SRS 1 ANATFARIBIT ARG 40 IR
P RE K27 B B B e A B B A, T A
B YRR RAP A RE I E s R
1.2 W®EFHE

KiAr Al 8~12h 25 &I O IRGETE ) (H R —
P2 L A% 00 00 15 0, XoF 1 A A o 1 A BELE R 1 SR AT
VEWA , 25 SR 4y /B G IO I SO, BB
R AR N A B B B AN KB sh h R
AT GEA SR TR 43 SCHR ™ e i Jik e S 245 4400 i s 0
i Ik,

12.1 MRI#% %

MRI #7515 £ R F ORI 3.0 #6 H H 49 481X
(Achieva 3.0T,Philips Medical Systems, Netherlands),
K R 16 38 8 PR A 4 PR el iR U FR
B, 3k R 05 ), R EA B EFE RN, MRI 4751
T A BB B AR TR, 1 S AR B =S (il 9 R 0 A et
PROT2 AR A € 919 (tubro spin echo, TSE) &l
5 38 ab SRR A B e AR B B S, BRI
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Table 1 Pulse sequence parameter of patients

ADC I 2 (Table 1) P " Sagittal Axial Axial Obhquf Diffusion
122 PET/CT ¥ % arameter WL T2WE o TIWE GO weight
JIr 47 PET/CT K & ¥ 76 GE - Dis-  “Vayix size 332x240 344x300 344x300 332x240  132x80
covery 690 I #47 ,®*F-FDG & | GE  TE(ms) 2600 2950 570 2750 2000
Minitrac 5] € Il 2 %% & Fracerlab FX-  TR(ms) 90 90 8 85 60
" . N i g v Sclice thickness(mm) 3.0 3.5 3.5 3.0 2.5
PUAN | 7o =N
FD (;’ﬁ ﬂz% f‘gﬁi%%jj% ’ LFH o A iy civls 140 140 140 140 90
0 76 T5 O A7 kR A Al Al > FOV (mm) 200x79 240x132 240x132 200x200 400x242
95% ., HE ST BF-FDG Bl i P Il Acquisition time (ms) 3870 3869 3869 3870 1035

R I A, o8 A AT A A

8.0mmol/L VAT, 145 75 *F P 60min
kA AT 4 5 PET/ICT B1% . &K
120KV, % HL i 200mAs, J2 & 3.75mm),
PET % 4E ¥t H 3D #: 0 PET 14 ,
2.5min/ RO, — A4 6~8 IR, [l
BEARHA T FERRKIIEEL,
1.3 BE®RHELE

MRI 14 )5 &b 44 7€ Philips MRI
WorkSpace J& 43 2 48 h 56 1, £ DWI
JPE) A B 8 UL L TR
{14 7o A % = 0 1 1 i D & AL T Bl )
] J3% 2% 8% X (region of interest, ROI),
JF 1 W DWI EZ v & A T 12 W &
ADC fHIT5, Z & MRI fE# 4 T2WI
K& S PET/CT EIM& , J ikt JF i
P SRICE R TIX 70w 2R e W
B9 2 1 & SUVmax A1 SUVmean, F
AT ADC EHZRAE 2 Fpos & 75 A
fiff ) 2 1 B A A (Figure 1), I 76 4H
[F) i 510 )22 TET % A [R]85 ) i ROT, ROI
AR E N Smm2 247, W5 ADC e/
{E(ADCmin) % ADC F#J{H(ADCmean),

PET/CT K141 A GE PET-VCAR

A:Axial T2-weighted image shows the right wall thickened and signal decreased
where the tumor located (red arrow). B:Axial "F-FDG PET/CT demonstrates high "F-
FDG uptake of this same location(SUVmean = 10.9g/ml,SUVmax = 3.7g/ml). C and D:
Axial diffusion-weighted image and ADC map show a focal diffusion restriction within
the tumor(ADCmean = 1.047x10mm%s, ADCmin = 0.833x10mm?s).

Figure 1 The images of a 70-year-old man with locally advanced

16-Nov-2015|
11:05:28)

rectal cancer

J A BRAR A R I 1 2, 78 PET
K1% 43 5 LA SUVmax 2.5, SUVmax 3.0 F1 SUVmax
3.5 9 BE i fE A sz ROT, kA | 5e R A0 il
I RAE = AT AT TSR, B IRk k) R A
WS R IEAE B 3 A8 ROT N MTV Al TLG,
14 SitEsE

K SPSS 17.0 48 it 27 5 F 3k 47 £ 4l 43 #r |, il
A H00H R P IS T OB B R i 25 3RO, T
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P 15U (negative predictive value , NPV ) [i¥ 25 53 ; i
R 2 K 2 PR 43 B B g8 DX bk B0 25 55 7% A A oG &
R K R 5 P<0.05 22 R A Giits i L,

2 #F R

2.1 PET/CT #1 MRI-DWI B &R

34 5] F 2 1) PET/CT AR 2 80M ADC {8 1) °F
PIE G L Table 2, DAA G B A 4 brvf
oy N rLN 55 R BE A 4 (n=10) Al rLN 5% 5% B M 41
(n=24),rLN ¥ % M ¥ 41 A9 MTV2.5 MTV3.0,
MTV3.5 . TLG2.5 . TLG 3.0 . TLG 3.5 % # & T (LN %
FBATEA | M rLN ¥ M 4H A9 ADCmean 2 311K
T rLN R BT, 22 7 ¥ A it 2# & L (P<0.05);
T 75 2H [8] SUVmax .SUVmean . ADCmin [t 5 75 7 1
TG it 7 X (P>0.05), M. Table 3,
2.2 PET/CT Rift S8 % ADC & ROC B &5 #r

A5 BT A 34 B /& 1 PET/CT 1R = % &
ADC fH%: ] ROC #1£k (Figure 2),MTV2.5 MTV3.0,
MTV3.5 TLG2.5.TLG 3.0 .TLG 3.5 ADCmean 73 %
Pl 33.69.23.12.20.95.187.97 .166.31 .73.77 .0.86 &
BT 5532 W R B A L, AUC 43 518 0.779.0.800
0.817.0.854,0.846 ,0.862 ,0.837, H%f i i 7 L |
RS PPV NPV 3L Table 4, Z K56 L4 28
B AUC 22 7 K4 it % & X (P>0.05) (Table 5),
Kruskal-Wallis 6 56 & B #5458 Fr 2 [B] B9 USRS 48 5+
J& PPV NPV 2 5o g1t 2% 5 L (P>0.05),

Table 2 Metabolic parameters and ADC values
Parameters Mean SD Min Max
SUVmax 18.18 7.70 6.00 35.92
SUVmean 6.90 1.91 3.91 11.52
MTV2.5 43.61 41.56 4.56  177.00
MTV3 34.79 34.05 0.52  154.00
MTV3.5 29.47 29.08 143  136.00
TLG2.5 267.48  257.68 16.11 1133.95
TLG3 244.45  240.40 9.67 1045.65
TLG3.5 226.80  227.48 6.17  982.52
ADCmean 0.96 0.24 0.70 1.77
ADCmin 0.86 0.16 0.61 1.36

Table 3 Comparsion of the parameters between rLN
positive group and rLN negative group

Parameters . LN status - t P
Negative Positive

SUVmax 16.99+8.10 21.04+6.07 -1.42 0.165
SUVmean 6.56+1.78 7.72+£2.03 -1.66 0.107
MTV2.5 30.31+21.15  75.54+£59.88 -2.33 0.042
MTV3.0 23.62+17.80  61.60+48.08 -2.43 0.035
MTV3.5 19.81+15.09  52.66+40.89 -2.47 0.033
TLG2.5 180.97+£148.24 475.08+345.63 -2.59 0.026
TLG3.0 164.02£141.50 437.48+319.50 -2.6 0.025
TLG3.5 150.97+136.78 408.81+£299.62 -2.61 0.025
ADCmean 1.02+0.26 0.81+0.09 247 0.019
ADCmin 0.87+0.15 0.84+0.20  0.53 0.599

23 [INEBHEWMERSH

B & B B8 MTV2.5 MTV3.0 MTV3.5,
TLG2.5.TLG 3.0 TLG 3.5 ADCmean X B % % [X 5
LS55 B2 AT S 2 W (Table 6) 1 T 433 AR

1.0 M 1.0 1.0
—MTV2.5 <
— TLG2.5
—MTV3.0 _
0.8} 208 | TLG3.0 0.8
g MTV3.5 £ MTV35 | £
206} £06 | 206}
w wn 72
041 M 04 04
02 0.2 -J 02
1 1 L 1 1 1 1 0 1 1 1 |
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.6 0.8 1.0 0 02 04 06 08 1.0
1-specificity 1-specificity 1-specificity
MTVs TLGs ADCmean
Figure 2 ROC curve in the diagnosis of rLN involvement in rectal cancer
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Table 4 ROC curve predicting value of PET/CT and ADC value in rLN involvement

Index Cutoff point AUC  Sensitivity(%)Specificity(%) PPV(%) NPV(%) SE P

MTV2.5 33.69 0.779 80.00 70.83 53.33 89.47 0.085  0.0001
MTV3.0 23.12 0.800 90.00 62.50 47.37 93.33 0.079  0.0001
MTV3.5 20.95 0.817 90.00 70.83 56.25 94.44 0.075 <0.0001
TLG2.5 187.97 0.854 100.00 62.50 52.63 100.00 0.065 <0.0001
TLG3 166.31 0.846 100.00 62.50 52.63 100.00 0.067 <0.0001
TLG3.5 73.77 0.862 90.00 75.00 40.00 100.00 0.063 <0.0001
ADCmean 0.86 0.837 80.00 79.17 61.54 90.48 0.074 <0.0001

Table 5 The differences of ROC curve in PET / CT parameters and ADC,,..,

Index MTV2.5 MTV3 MTV3.5 TLG2.5 TLG3.0 TLG3.5 ADCmean
MTV2.5 - 0.1748° 0.1202° 0.0915* 0.1684¢ 0.1597¢ 0.5134*
MTV3 0.0208" - 0.1667* 0.1626* 0.2876° 0.2401° 0.681*
MTV3.5 0.0375" 0.0167" = 0.281* 0.4548° 0.3409° 0.8222*
TLG2.5 0.075" 0.0542" 0.0375" - 0.5316a 0.7227° 0.8408*
TLG3.0 0.0667" 0.0458" 0.0292"  0.00833" - 0.3001* 0.9198*
TLG3.5 0.0833" 0.0625" 0.0458"  0.00833" 0.0167" - 0.7594*
ADCmean  0.0583" 0.0375" 0.0208" 0.0167"  0.00833" 0.025" -

Note:a, P value; b,the difference between the areas under the curve (DBA)

Table 6 Univariate analysis of factors associated with

JPOMEFEEXLEE Y
R RIR i SR (BN b Y [
SRR T TC I T i o B A
Tk RAT R LR ARy
T EEN A A LSRR
FLWR O EBRA 2
) Jeg BRLPE 3 R B 2 3l 3
KINFTR ARk ) i, 1 AR s
o BRI 55 3R WA 18 2 5213
LT o AN R N WS A
TEAERER S PET/CT A
— R Ry TR AR R
FE R BLES B e e
WA G & & HI Witk 12 45 5%
05 T A E A H
N PET/CT ¥4 B 9 X
B A5 AL, & R ARGE
AR—, A Meta 43 Hr 17,

pathologic LN involvement of rectal cancer

Variables

Univariate analysis

OR(95%CI) P
P ———cE 0.995 (0.91~1.09) 0.911 !
Comt ol 2.429 (0.53~11.11) 0253 (SUV i
Location(under) 0.564 (0.13~2.52) 0.454
T stage(T3~4) 0.009 (1.65~35.04) 7.607
SUVmax=13.93 1.074 (0.97~1.19) 0.167
SUVmean=5.96 1.405 (0.92~2.14) 0.115
MTV2.5=33.69 1.033 (1.00~1.07) 0.033
MTV3.0=23.12 1.046 (1.01~1.09) 0.028
MTV3.5=20.95 1.060 (1.01~1.12) 0.025
TLG2.5>187.97 1.006 (1.00~1.01) 0.023
TLG3.0=166.31 1.007 (1.00~1.01) 0.024
TLG3.5=73.77 1.007 (1.00~1.01) 0.025
ADCmin<0.847 0.262 (0.00~33.09) 0.588
ADCmean<0.86 0.000 (0.00~0.19) 0.021

P, A2 E .SUVmax . .SUVmean Fl ADCmin 5 X 15
WRE SRR LW WA e, ZHE Logistic ST K&
B, AL TLG2.5 55 DXk T 45 5% 7 % DA G | 5 i
L 98 DX A B 45 5 RS A ST S PR R

3 3 it

TE BRI, IR 68 v o 30T L R DX stk
4556 A2 0 3R 7 07 X (TR B Bia oy oy slide
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2 B % 3, N BE R IR R R 1 15 B T TLG fig
IO e A B e B AN B ARG 0, 2R WA S
L R DX B A R RS O D, A B AL B Y SU-
Vmax K& MRI-DWI i ADC {8 ,PET/CT & B4t i =
B AP AERf M SRR PET/CT (R BV S 5
VE AT LARRE Ry — Btk 1) 40 00 1 s DX 3k 2L 45 7 7%
PIFE bR, G R IGTT J5 28 i il S A i (R 15 B

AR FEAFAE— B R R . 1 0 BE AR A > 18
FI 25 5 0 75 KEEAR B 5 1 — A6 30 F , Ok i T
B A B B B W IE R R B AE TR, SR
PEHBEE I BF-FDG , ik W 7E — & B b o6F X 1) 1 9
o K L 5 RN E 1) BB LU A T R R
T, L AR B g XSk B 4G N FLEE B
R R KRR Tok S L IR R A AT X 43, T g
By e M B, RN T 2 BIE
SUVmax 2 M it AR LS50, IF B 80k A s A= B, A
WD A ) i R A A L A TR A 25 s e L A
BRI OC &R, AR R W & PET/CT R 2505
MRI-DWI ADC {EPFAG S 1 N2, A RedE— 22 H5E

g Lk, ASHEGTRTREME 0 TT R T R R BEE Y
PET/CT fU i 2 %0F MR-DWI ADC {f 15 & i 9 AR Aif
DX bk 25 5 T R SE, &3 PET/CT AR =4
F1 MR-DWI ADC {E X% 4] Bt B 7 98 A iy DX 5l ok 2 45
A —EME, T TLG2.5 1E 0 52 e 15 J DX 5k 2
SR EEER N E LA EEE L, AR
OB FE i — 2R SR

SE 3.
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