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Value of primary gross tumor volume in predicting pathologic
complete response of locally advanced rectal cancer following

neoadjuvant chemoradiotherapy
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Abstract

Objective: To investigate the feasibility of using primary gross tumor volume (GTV) for predicting the pathologic
complete response (pCR) to neoadjuvant chemoradiotherapy (nCRT) in patients with locally advanced rectal
cancer (LARC).

Methods: The data of 107 LARC patients undergoing nCRT followed by radical surgery in Department of
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Key words

Gastrointestinal Surgery, Xiangya Hospital of Central South University between March 2009 and December 2015
were reviewed. The factors for predicting pCR in LARC patients after nCRT were determined. The expressions of
CD133 in the tumor specimens of these patients were measured by immunohistochemical staining, and then the
relationship between primary GTV and rectal cancer stem cells was analyzed.

Results: In the 107 LARC patients, pCR was achieved in 25 cases (23.36%). The primary GTV was positively
correlated with the length along the longitudinal axis of the bowel (r=0.580, P<0.001) and maximal diameter
(r=0.608, P<0.001) of the primary tumor, while the significant differences between pCR patients and non-pCR
patients were only found in primary GTV (P=0.024), serum CEA level before nCRT (P=0.020), and multiple-
drug combined chemotherapy (P=0.0S). The optimal cut-off values for primary GTV to estimate the response of
tumor was 70.29 cm’. The results of Logistic regression analysis showed that the small primary GTV (<70 cm®)
(P=0.019) and multiple-drug combined chemotherapy (P=0.032) were independent promotion factors for LARC
patients to achieve pCR after nCRT. The CD133 expression in the tumor tissues of patients with large primary
GTV (270 cm®) was significantly higher than that in patients with small primary GTV (<70 cm’) (P=0.017).
Conclusion: Primary GTV can be used as an independent predictive factor for pCR in LARC patients after
nCRT. Big primary GTV is associated with low pCR rate, which is probably due to the bigger the primary GTV,
the larger the amount of cancer stem cells in the tumor.

Rectal Neoplasms; Chemoradiotherapy, Adjuvant; Treatment Outcome; Neoplastic Stem Cells
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Figure 1 Tumor pathologic response to nCRT (x100) A: Primary tumor pCR, where no detectable tumor cells in the mucous lake (black

arrow); B: Primary tumor non-pCR, where hyaline degeneration (yellow arrow) and tumor cells (red arrow) presenting in the mucous

lake (black arrow); C: Nodal pCR, which showing hyaline degeneration (yellow arrow) without detectable tumor cells; D: Nodal non-

pCR, which showing hyaline degeneration (yellow arrow) and tumor cells (red arrow)
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JABEBEYLIR (CA19-9, CA242) ¥ RG22
(¥P>0.05) (F&1) .

*1 LARC B2EIGKEZES pCR X R AT ENHT

Table 1 Univariate analysis of relations of clinical factors with

pCRin LARC patients

S pCR (n=25) JEpCR (n=82) P
PER [ (%) |

3 16 (64.0) 49 (59.8)

i 9 (360) 33 (402) 0704
AR (%, xxs)

> 60 8 (320) 19 (232)

<60 17 (68.0) 63 (6.8) 0.374
BMI [kg/m’, n (%) ]

< 185 2(80) 11 (134)

18.5~<24 13 (520) 53 (64.6) 0.188

=24 10 (400) 18 (220)
BEATZEEES [em,

et e 50 (4.0~50 50 (4.0~60 0.940

P (GER ) | ( ) ( )
LA 0 (%) |

] 24 (96.0) 69 (842)

i o 1(40) 13(1s8) 020
AR T 5330 [n (%) |

cT, 15 (60.0) 34 (415) 0.103

cT, 10 (40.0) 48 (58.5) ’
IR N 234 [n (%) ]

eN, 12 (480) 47 (573)

eN, 13 (520) 35 (42.7) 0412
JFURIE GTV]em',

- 48.48(36.55~61.76 ) 62.32( 43.72~98.56 ) 0.024

i GER) | ( ) ( )

eIt .
ity g_y\;mkr; 6.1+ 14 62+16 0877

(em, x+5)
b KAE (em) 73+12 73+18 0.966

nCRT A CEA [ng/mL, n (%) |

=500 4 (160) 34 (415)

< 500 21 (840) 48 (585) 0.020
nCRT Ff CA19-9 [kU/L, n (%) |

= 35.00 3(120) 17 (20.7) 0492

< 35.00 22 (88.0) 65 (793)
nCRT Fif CA242[KUL, n (%) ]

= 20.00 4 (160) 16 (19.5) 0919

< 20.00 21 (840) 66 (80.5) ’
W% n (%) ]

el iang 10 (400) 51 (622) -

BET 15 (60.0) 31 (37.8) ’
BT ETARERERE [, n (%) ]

=38 7 (280) 29 (354)

<38 18 (720) 53 (646) 0495
nCRT J&5 CEA [ng/mL, n (%) ]

= 500 1(40) 5(6.1)

< 500 24 (96.0) 77 (939) 1000
nCRT J5 CAI19-9[KUL, n (%) ]

= 3500 0(00) 8 (9.8) 0234

< 3500 25 (100.0) 74 (90.2) -
nCRT J5 CA242[KU/L, n (%) ]

= 20.00 0 (00) 7 (85)

< 20,00 25 (100.0) 75 (91.5) 0294
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Figure2 Correlation between primary GTV and unidimensional length of the tumor

2.3 BEE GTV B mERERE

I K GV 5 0 11 475 i R O . ]
22 5 5 B R 6 KE G TV A A (. ROC 28 o 5 081
FHH K Youden$§ 50 ( FLBLIE 5545 53 1 2 K2 1) o
RS A5 K Y ouden S 404 0.335 5
CHHURAE2.00% . FEFPEA1.59% ) . %7 3 58 % A F 04
GTVE470.29 em® ([E3) o FTELRHITO em™ER 02
JE R HEGT VA S A
2.4 Logistic BV 54 "0 02 o0& o6 08 1o

Logistic@”ﬂﬁj\fﬁﬁﬂi, FAXT /N IR & AEGTV
(P=0.019) AR AITHE (P=0.032) &
pCRIFRSL T A (F£2) .

1- etk
3 BEEK GTV LApERMIEATER ROC HLk

Figure 3 ROC curve of primary GTV using tumor response as

test variable

# 2 LARC BEIGKEZES pCR % %H# Logistic B34 #7

Table 2 Logistic regression analysis of relations of clinical factors with pCR in LARC patients

S AR T B2V

o OR 95% CI p OR 95% CI p
A GTV: = 70 em’ vs. <70 em’ 5.194 1.439~18.753 0.012 5.081 1.305~19.779 0.019
nCRT {ij CEA: = 5.00 ng/mL vs. <5.00 ng/mL 3.719 1.170~11.815 0.026 2.770 0.793~9.679 0.110
WIT I % BT v BEAALTT 2.468 0.987~6.169 0.053 2.959 1.096~7.988 0.032
IR T 238 T, vs. ¢Ty 2.118 0.850~5.276 0.107 1.155 0.414~3.218 0.783

MAEGTV=70 em &, CDI1335 ik FHME N 1414
(73.7) , CDI133EKLAMENSH] (26.3) . &
EREGIFE L (P=0.017) (K4) (F£3) .

25 BEHLERST
GTV<70 em’#F, CD133F LM 137
(39.4% ) , CD133F£ LM N200 (60.6) ,
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B4 FExKGT

V BB EER SMPEALR CD133 Rik

100 ym D

A: CD133 Btk LARC B JFURAL GTV; B: CD133 FHfk LARC fE#
JEELE GTV; C: CD133 B ( x200) 5 D: CD133 FHM: ( x200)
Figure 4 Outline of the primary GTV and CD133 expressions in tumor tissues

A: The primary GTV in LARC patient with negative

CD133 expression; B: The primary GTV in LARC patient with positive CD133 expression; C: Negative CD133 expression (x200);

D: Positive CD133 expression (x200)

#3 BREK GTV 5 CD183 RIEMXR [n (%) ]
Table 3 Relationship between primary GVT and CD133

expression [n (%)]

GTV (em’) e CD133 ik BITE
<70 13 (39.4) 20 (60.6)
= 70 14 (73.7) 5(263)
P 0.017
3 i i

3.1 #t% pCRMMEZHIERE X

KB B/RLARCIFnCRTIA B pCR AT A &k 45
il Ry B AL . BRI A B B e | A K AR AR I,
R HE TR RIG YT R s (s, AR AR
W Bk TR R T E A M R O
WKW R B FpCRIMILEARNE W T, A20%
(8%~40% ) , ARMFFRFpCRFE (23.36% ) FEILIE
B o I DR TAE 2 24 v Faf $2 S pCR&E, $21&
G PRIT AL Ry ikt fo ik BE (42 AMEVR YT, BFSEpCRT
PR 2R Al B I R A S, FL I R 38 AR ARk U
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i S N ] 45 T B DNk iR RN B o T W, B
ATREM R ZE . HWK, G5 AU RE B i R
JEE N B R RE DA KRG, I AN B T B 1 ik 9 e
KA, B TC vk R B b e B SRR AR B
EHE YA L R E T, W BE JC 2 0 A
I e D R N o R SR Y — 2 DU 4 e
o AR e 5 B W M ) = 4R, o E AR
AR HIF 5% v FH IR &k G TV AR S A 2 Bib e A B Y 4R
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M, TR R e N A B R b e e R AR T T AT
WAHOCHE . —E B AR R T — e g ok
AE 2 7 i R/ (R — 407 X&) 5nCRTS
pCRAFEA MMM FN . [FEE, SorensenZE!If)
WEFE AT i AH R R 458, SR — 4800 & 75 2 AR T
U0 Jieb JeE X3 T R U
3.3 FE%& % GTV 4 pCR g RN EZRMH B

Ji & kE GT VAR Sy — B 58 S o o i I £ 5 =X
[] B5F A B T e A B i o JC W TIMRT,
JE R KEGTV IR T 6 7 S H R IMR TR, 52 i 4k
Z ST RS R AR . B, e Bk, JRE
JEGTV 5 g 09 07 BURPE AR OG0 H i K& i IR
WF T2 E 52, X TR (R 2 AL B g Sk 23
IbsEd . AE/NAR BRI R . E U . FLARIE ) . GTV
AT 5 ) HL 42 22 0T O RO KL o A gt )
RN NCTVAIAE R —AFJ5 8 b5, 5 m )i g 4>
W, AT, X IR R KR . T, eN, J&
KL GTV AE B E R B AR B SRR, JF S LARC
B AT nCRT 4 508 BE 1 W I A DG 1 o

LARCHE ZE1TnCRTARfEL 2 p CRAY ] 5 I A
F R T 40 ( cancer stem cells, CSCs ) X%k
ITFEAERRDUME o b 1 20 M R g 1 8 b B T
20 ISR OE %) 0 IO A, A GBI SR S 22 o SR i 9g
HAELE IR T A, LS B0 ST A s RS
LI M Bb R L R g g YA L RV R
T4t LA g AL b E D, (I HE A TERR
WAV RE . n] R S R R A M O B A R
FRIRE ), SRR kA ke RZER R UL ROk
97 HUBRPE B VI O . LARCE A L in CRT A A
D4R O L e o N S R € ol iR
Ja B o SR MInCRTICTE 56 4 A K AL T 1k W1 1 o e
TUff . FERaCRTE RS, s 240 M vT 7 B2 3%
BRF B 2 R 5% . M OCHLT AT B G . P
R0 A 21871 R % = W 3 (AR
MIDNA 5 (9 L3, R Bl o R ke 480 2% 15 0 K oy
Yok 55 5 PR 4N AR E R AL T ER RIS, A AT
RRE AL ST B A 35 IR T A A DN AR 18 52
FERFL EIE, MISDNAB B E M EE A,

i 63 - A B ) 4y b g A0 M g B I, I
I DA Ay i e e S A o 5 R T A i T KK %5 U AH
oo WRFE SR B R A AR R T 4 ) 0
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45 o B W i RN Sk 25 S DR A0 AR ) 4 R B X b
FHCAE

AW 58 K I CD 1334 Sy T 98 I 9 T 48 il 1
S FRRIL, BRI R AE N GS B 4y B
CD 133 BH M 40 At w] 2 B0 4 1 38 58 3 0 v 088 05 1 1)
PJE iR MY ( cancer-initiating cell, C-1C) 4
M. O'Brien® "I H 2 BB AU NOD/SCID /I L
kS NEs R in i (ce-1C) , o kM|
FA B CC-1CH  CD133BHPE, i 5 &840 i ieg (14
CD133BA M40 ML A RE SR Zh g AR 4 s dl A BR AR R
ST, 262CD1I33FH M4 f fF £ 1~ CC-1C, i
5.7 x 104> & 4k b Jg 40 i vh A 2 #E 14~ CC-1C
Ricci-Vitiani %" BF 5 3 53 25 0 58 BB BINO D/
SCID/NER % T4/ CD 133 FH Pk 19 45 1 1% s 20 Ffl
I i3 % 2 A MBI, A /N B Y TR B i
B, 45 R OB Y B R S AR R A ) S AR AE
MR, I FL B AR 28 47 12 b g A 1 ol B 3% 1R
DL R SOR e 1 2 W ag s 5 CD133 VAN AN
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