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Abstract: Objective To investigate the relation between “F-FDG PET/CT metabolic parameters and the
clinicopathological characteristics of colorectal cancer (CRC) patients. Methods We included 358 CRC
patients who met the admission criteria. '*F-FDG PET/CT scans were performed before any treatment.
Maximum standard uptake, average standard uptake, tumor metabolic volume (MTV) and total glycolysis
(TLG) of the primary lesion of CRC were measured and calculated. The correlation of metabolic parameters
with lesion location, pathological profile and TNM staging were investigated through Mann-Whitney U test
and Kruskal-Wallis test. Results The MTV and TLG values in the primary foci of colon cancer were the
highest, followed by sigmoid cancer and the lowest in rectal cancer, with statistically significant differences
between the groups (P<0.001). SUV,, values of poorly/poorly-moderately differentiated colorectal cancer
were higher than those of moderately/well differentiated colorectal cancer (P=0.028). MTV values of primary
mucinous adenocarcinoma were higher than those of primary adenocarcinoma (P=0.023). MTV and TLG
values were higher in T, lesions than those in T, lesions (P=0.0001, P=0.007); SUV ..x and SUV pe.n values
of sigmoid carcinoma with distant metastasis were lower than those without distant metastasis(P=0.015,
P=0.011). Conclusion The metabolic parameters of CRC are correlated with the lesion location,
pathological features and TNM staging, which could partly reflect the pathological characteristics and
heterogeneity of CRC.
Key words: Colorectal cancer; Positron emission computed tomography; Metabolic parameters;
Clinicopathological features
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Tablel Clinicopathologic features of 358 colorectal cancer
(CRC) patients (n(%))

Colon Sigmoid Rectum  Total

Feature
cancer cancer  cancer

Gender 98 68 192 358
Male 52(53%) 40(59%) 124(65%) 216(60%)
Female 46(47%) 28(41%) 68(35%) 142(40%)
Age(years) 98 68 192 358

<60 43(44%) 34(50%) 100(52%) 177(49%)
=60 55(56%) 34(50%) 92(48%) 181(51%)
Differentiation 95 68 182 345
Poor/poor- 20(21%)  7(10%) 18(9.9%) 45(13%)
moderate

Moderate/well 71(75%) 59(87%) 152(83.5%)282(82%)
Mucinous carcinoma 4(4%)  2(3%)  12(6.6%) 18(5%)
T stage 76 50 185 311

T, 2(3%)  2(4%)  22(12%) 26(8%)
T 67(88%) 37(74%) 127(69%) 241(77%)
T, 709%) 11(22%) 36(19%) 64(15%)
N stage 68 50 167 285

No 40(59%) 22(44%) 75(45%) 137(48%)
N 28(41%) 28(56%) 92(55%) 148(52%)
M stage 87 64 182 333

M, 64(74%) 39(61%) 132(73%) 235(71%)
M, 23(26%) 25(39%) 50(27%) 98(29%)
Clinical staging 87 64 181 332

I 0(0) 2(3%)  19(10%) 21(6%)
Il 38(44%) 19(30%) 45(25%) 102(31%)
I 26(30%) 18(28%) 67(37%) 111(33%)
v 23(26%) 25(39%) 50(28%) 98(30%)
Ki-67 index 85 55 83 223
=75% 43(51%) 35(64%) 56(67%) 134(60%)
<75% 42(49%) 20(36%) 27(33%) 89(40%)
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Figurel Tumor load constant of primary lesions of colon
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A: male, 52-year-old, "*F-FDG PET/CT showed thickening and high FDG uptake of the middle and lower rectum intestinal wall, with the thickness of
1.8cm, SUV .« of 23.76, and an involvement length of 4.7cm, poorly-differentiated adenocarcinoma; B: male, 72-year-old, "E_-FDG PET/CT showed
thickening and high uptake of middle and lower rectum intestinal wall, with a thickness of 2.3cm, SUV ., of 13.71, and an up-down length of 7-8cm,
well-differentiated adenocarcinoma

E3 EFESUEESSUV.ENXR

Figure3 Relation between differentiation and SUV .. of rectal cancer
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Table2 Correlation of primary metabolic parameters with differentiation and Ki-67 expression

n SUV P SUVinean P MTV (cm’) P TLG(g) P
Colon cancer
Differentiation 44 0.111 0.054 0.668 0.314
Poor/poor- 9 10.69(4.68-20.22) 5.50(2.81-9.90) 27.07(7.04-150.59) 182.47(27.10-885.48)
moderate
Moderate/well 35 12.03(4.68-31.62) 6.97(2.81-16.22) 30.94(6.08-183.42) 238.74(23.04-1540.76)
Ki-67 index 85 0.847 0.806 0.906 0.916
=75% 43 12.19(6.81-20.55) 6.74(3.85-11.18) 31.30(4.16-326.85) 250.21(22.55-2634.40)
<75% 42 12.99(4.68-33.81) 7.40(2.81-16.22) 32.19(7.04-183.42) 241.31(27.39-1540.76)
Sigmoid cancer
Differentiation 67 0.325 0.565 0.334 0.577
Poor/poor-
moderate 7 16.34(5.06-23.61) 7.63(2.88-28.97) 18.05(8.96-64.00) 135.69(51.98-587.52 )
Moderate/well 60 13.11(5.19-52.80) 7.42(3.11-28.97) 17.82(3.46-108.74) 136.58(19.89-1604.18)
Ki-67 index 55 0.999 0.958 0.694 0.875
=75% 35 13.19(7.01-29.79) 7.65(4.22-17.94) 18.11(4.35-97.94) 140.32(19.86-1604.18)
<75% 20 13.67(5.19-19.54) 7.98(3.11-10.53) 19.23(3.46-122.94) 137.78(26.23-1043.23)
Rectum cancer
Differentiation 170 0.028 0.062 0.759 0.255
Poor/poor- 18 18.16(6.46-24.69) 8.91(3.67-13.98) 18.24(4.16-74.88) 137.66(21.61-449.57)
moderate
Moderate/well 152 12.86(4.10-54.73) 7.39(3.13-21.83) 15.81(1.34-115.46) 117.53(5.36-1316.20)
Ki-67 index 83 0.153 0.083 0.644 0.899
=75% 56 15.33(6.21-54.73) 8.45(3.13-21.83) 15.33(3.07-57.28) 119.13(9.62-925.64)
<75% 27 12.93(6.99-25.00) 7.29(4.19-11.41) 17.09(5.57-211.39) 119.33(43.90-885.73)
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Table3 Relation between primary metabolic parameters and TNM stage
n SUV nax 2 SUV nean /P MTV (cm3) P TLG(g) /P
Colon cancer
T stage 76 0.687 0.310 0.935 0.645
Tos 69 13.77(5.79-21.37) 8.06(3.24-11.22) 31.94(7.04-183.42) 266.67(27.10-1588.45)
T, 7 11.87(7.29-33.81) 6.74(4.48-14.22) 29.31(4.16-326.85) 209.87(22.55-2634.39)
N stage 68 0.174 0.227 0.556 0.402
No 40 11.95(5.81-20.50) 6.34(3.89-10.55) 26.78(4.16-144.06) 193.90(22.55-1131.87)
Nis 28 13.92(5.79-33.81) 8.00(3.24-14.22) 36.58(7.04-183.42) 261.02(27.10-1588.45)
M stage 87 0.825 0.814 0.206 0.191
M, 64 12.96(5.79-33.81) 7.08(3.24-14.22) 32.45(4.16-326.85) 259.63(22.55-2634.40)
M, 23 13.77(6.69-21.37) 7.74(4.18-10.77) 23.23(10.50-93.38) 199.58(59.06-503.30)
Clinical stage 87 0.645 0.680 0.426 0.385
I 0
I 38 12.67(5.81-20.12) 6.76(3.89-10.55) 32.06(4.16-326.85) 247.44(22.55-2634.39)
I 26 13.36(5.79-33.81) 7.65(3.24-14.22) 36.58(7.04-183.42) 261.02(27.10-1588.45)
v 23 13.77(6.69-21.37) 7.74(4.18-10.77) 23.23(10.50-93.38) 199.58(59.06-503.30)
Sigmoid cancer
T stage 50 0.477 0.380 0.001 0.002
Tas 39 13.19(5.06-52.80) 6.96(2.88-28.97) 12.86(3.46-122.94) 99.09(19.89-1604.18)
T, 11 14.40(7.01-23.73) 8.13(4.22-12.48) 30.08(9.60-108.74) 251.03(54.58-873.15)
N stage 50 0.207 0.551 0.784 0.488
No 22 15.04(7.01-52.80) 7.65(4.66-28.97) 18.78(6.53-122.94) 140.29(54.58-1604.18)
Ni» 28 13.50(5.19-23.61) 8.07(3.11-12.69) 18.24(4.35-108.74) 129.29(19.89-1043.23)
M stage 64 0.015 0.011 0.615 0.177
M, 39 15.25(5.06-52.80) 8.20(2.88-28.97) 18.05(4.35-122.94) 140.29(19.89-1604.18)
M, 25 12.03(5.35-23.73) 6.64(3.77-12.48) 16.00(3.65-108.74) 99.09(13.75-873.15)
Clinical stage 64 0.041 0.040 0.305 0.430
| 2 21.2(15.30-27.18) 11.5(9.11-13.93) 8.70(6.53-10.88) 105.51(59.47-151.56)
I 19 14.78(7.01-52.80) 7.65(4.66-29.00) 20.10(7.93-122.95) 139.87(54.58-1604.18)
I 18 14.62(5.06-23.61) 8.59(2.88-12.69) 20.80(4.35-99.07) 142.32(19.89-1043.23)
v 25 12.03(5.35-23.73) 6.64(3.77-12.48) 16.00(3.65-108.74) 99.09(13.75-873.15)
Rectum cancer
T stage 185 0.244 0.084 0.005 0.065
Tos 149 13.80(4.10-49.42) 8.01(3.13-17.10) 14.94(1.34-115.46) 116.34(5.36-1316.20)
T, 36 11.60(5.19-54.73) 6.85(3.44-21.83) 23.26(4.16-211.39) 148.59(21.61-885.73)
N stage 167 0.014 0.018 0.272 0.219
No 75 14.56(4.10-54.73) 8.21(3.15-21.83) 17.02(2.05-79.04) 136.70(6.82-1245.68)
N2 92 11.87(5.59-45.27) 6.85(3.13-17.10) 15.94(3.10-211.39) 113.46(9.62-1316.20)
M stage 182 0.668 0.685 0.681 0.927
M, 132 13.29(4.85-54.73) 7.43(3.13-21.83) 15.74(1.34-211.39) 117.53(5.36-885.73)
M, 50 12.71(4.10-49.42) 7.30(3.15-16.16) 16.35(3.71-115.46) 117.18(11.69-1316.20)
Clinical stage 181 0.343 0.220 0.074 0.036
1 19 13.71(4.85-32.11) 7.37(3.22-15.08) 9.41(1.34-44.93) 74.89(5.36-445.89)
Il 45 14.56(5.29-54.73) 8.21(3.33-21.83) 17.98(2.05-62.14) 140.17(6.82-712.47)
I 67 12.18(5.59-45.27) 7.09(3.13-17.10) 14.66(3.07-211.39) 115.26(9.62-885.73)
v 50 12.71(4.10-49.42) 7.30(3.15-16.16) 16.35(3.71-115.46) 117.18(11.69-1316.20)
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TLGRC WSS . MTV EC B 1 58 Q35 6 i
Jei A LB, TL G BE RE Sz e i Jgg A% 15 146 P X
il Sz ke g A AR B AR Ay SE AR R, R
Rk AR A 2 BORE R iR ) I R e
FRAET SR, CRCJE & MACH S HUE R 5 M
Jea WG RS BRI AH OC , WA E— 2 4+l Uchi-
yama 25U 58 R CRC I & AL A SUV nax {5 i
BRNE L, SR A HR S SR, AL
k. WEESREE . FRBENI L. FiRH
VTR BT R B, CRCJEZAESUV x5 i
RN EBAL . AR E R TNMAM A G, A
I, ARFFFRIHER T IR E A A2 505 o
B AR B4R AE X TNMA IR 6 &R o

MIEAG 2= Fii, S5RIETFhmSER,
B IR T, 3 A R A YR T YR
[l BRI, 250 K 0 2 B0 A [ 14 I DR s B
TEX WG, &R FEROAMBUS 5 IR, A
WFR 45 TR G Wi . RGBT
DI AR (1) SlE i R AEMTV X TLG
s T EE & ORGE s, XaTREm T4
IR, W REE 4, T A P9 2 (Rl AT BR i
B (2) R ARAR A AR R R A SUV a
i T/ e iiE (P<0.05) , 14
RIS ECE ORI e 22 7 G2 L
(P>0.05) ; (3) ZARGE W I B ik kAR
WA B S TG, ARG )R & A SUvV
EHE5MAUIAHE;  (4) D WRAIENR AR TE HL
BIRRMRcm (67%) | 45k (22%) . &
REEHFBNIE R AERRAL (11%) o FREGERE
IR T ARTEEB A CRCHA AN Rl ARG B4R AR, B 5
JtE, B G AE IG R H N i T X 1 b CRC R 3
P MARAIRYT

CRCHEIRYT 143 A & 5 W JA 7 D5k FN 5
MCHEER 2, RILIGIT RO I 2 X E 2, A
W5 B e s R A S 5, B TNM 4
W R RS . S5 N, CRCJE & LA Qi 67 fap
HAREFI TS, TJHHCRCIEAAMTV L TLGIH
BT TR TS L4 (P<0.05) , S5EE:RIBIGR S,
U s CRCFEUR MRS RSN,
TEMAM R, BRI RS W di ) & A SUV
HBR TG AR EHAR, LR e i & AESUV
HEIEANBEWE S KT . %45 R Lee s
WFFEEERAE, B R M SUV i i,
i b

Ki-67 & —Fl 5 0 A RN A S 564 C i i &

1, ATVE R 20 L3 A b 20 FH DA 7R A4 o 34
TGRS TEF 2 XK, SUV e 5Ki-67
FEBUAETEA PE, (HCRC 5 & A AR % S e 75 75
IKi-6748 B A GliresciZEfF 5% W R3 14
CRCEH R A HISUV a5 HKi-6 745 B2 1EAH
KU B A 7T 25 SR R SR & A S BN RE T
MKi-67FRRES, KRR TG L.

A ST IR R T Fh W AR5 AH O e PR o
5 B R R RO D LR e BRI R 2
EE M R5%~15% , Fh MR R SRR
g g2t BN & T A CRCIYS %, 5
SCHRARE AL BEIE R B, BRI R R A
MT Vi 83838 B das K, vTBE i T 280 A s K o
BRAFET B UM, 5 8 A AR
R BRI SUV n M8 5388 i 22 5 L4t
RN, FTRBSE TR A A /) 5 R S
R, BAEPREBIRSUV ol B IR A 2 0
FT7 R kS &R

Zi L Rrik, CRCJE AU S 5805 5 &k 4
B OWHLRRAE X TNM A E A M ek, °F-
FDG PET/CTRITE— & F2 b S W Ieg (1) A= W~
TR R S o, SR AR IR T RS B . At
FEAT AT W, B B R SY, T
B [ ETRE TR IN LARHIE .
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