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[ Abstract] Objective;: To explore the factors influencing

[WfsHEA] 2019-07-03 [f&E HEA] 2019-08-12 the number of retrieved lymph nodes after neoadjuvant
[EemE] 7 MlRHEG TR H (45 :201803010073)  treatment in locally advanced rectal cancer and its signifi-
[BIIEE]  “XBHA4L, E-mail : dengyanh@ mail. sysu. edu. cn cance. Methods: Complete data of patients underwent neoad-



. 782 - BT 5 59677 2019 429 H 55 32 455 9 )] ] Cancer Control Treat, September 2019, Vol. 32, No. 9

Juvant treatment for locally advanced rectal cancer followed by radical surgery in a phase Il randomized clinical trial
(FOWARC study) was retrospectively analyzed. The impact of clinical, image and pathological factors on the number of
lymph nodes examined was evaluated. Number of lymph nodes detected, proportion of positive lymph nodes, tumor deposits,
vein tumor thrombus, perineural invasion were assessed according to different tumor regression grades (TRG). Results: A
total of 444 patients with rectal cancer who underwent neoadjuvant treatment and radical surgery were enrolled in this study.
The average number of retrieved lymph nodes was 11. Results of multivariate analysis showed that age, tumor length, neoad-
juvant regimens and TRG were independent factors that affect the number of lymph node examined. Among TRG 0 -3 pa-
tients, the median number of retrieved lymph nodes was 8, 10, 11 and 13, respectively (P =0.001) ; the proportion of pos-
itive lymph nodes examined was 7.8% , 14.7% , 21.8% and 38.3% , respectively (P <0.001) ; and differences in propor-
tion of retrieved lymph nodes (P =0.002) and proportion of vein tumor thrombus or perineural invasion examined (P =
0.005) were also statistically significant. Conclusion: The paucity of lymph nodes retrieved is observed in patients with rec-
tal cancer after neoadjuvant treatment, especially for patients who are sensitive to neoadjuvant treatment, which does not infer

poor prognostic outcomes. Further analysis of optimal lymph node counts in different TRG should be performed with survival

data.
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Table 1. Correlation between Demographics of Patients
and Number of Lymph Nodes Examined

Variable N(%) %ll:l/lsean .sp) P

Gender 0.220
Male 290 (65.3) 11.4+£6.0
Female 154 (34.7) 10.6 £6.0

Age 0.007
>55 214 (48.2) 10.3 £6.0
<55 230 (51.8) 11.9+5.9

DTAV (c¢m) 0.220
>5 229 (51.6) 11.5+6.1
<5 215 (48.4) 10.8 £6.0

Tumor length (cm) 0.021
>4 212 (47.7) 11.8£6.0
<4 232 (52.3) 10.5+6.0

Neoadjuvant regimen <0.001
5FU +RT 143 (32.2) 10.1 5.4
mFOLFOX6 + RT 149 (33.6) 9.8+5.4
mFOLFOX6 152 (34.2) 13.3+6.6

CEA (ng/mL) 0. 460
>5 152 (34.2) 10.1£5.2
<5 292 (65.8) 11.6 £6.4

c¢TNM stage 0.980
I 95 (21.4) 11.1+6.7
11 349 (78.6) 11.1+5.8

LNs: Lymph nodes number; DTAV Distance to anal verge; 5-FU: Flu-
orouracil; RT: Radiotherapy; mFOLFOX6: Oxaliplatin plus leucovorin
plus 5-fluorouracil; CEA: Carcinoembryonic antigen; ¢TNM: Clinical
tumor-node-metastasis.

R2 HHEEATEAERERFESHESERHEBREXME
Table 2. Correlation between Pathological Characteristics
and Number of Lymph Nodes Examined

Variable N(%) %II\V/[seantSD) P
vpT stage 0.018
0 78 (17.6) 9.1x4.8
Tl 30 (6.8) 11.1£5.2
™ 101 (22.7)  11.1+6.7
T3 208 (46.8) 11.8 +5.8
T4 27 (6.1) 11.7 7.7
ypN stage 0.002
NO 353 (79.5) 10.9 +6.2
N1 65 (14.6) 11.0 £4.6
N2 26 (5.9) 14.3 +6.2

(Table 1 continues on next page)
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( Continued from previous page)

LNs

Variable N(%) (Mean = SD) P
ypTNM stage 0.002
pCR 71 (16.0) 9.1+4.9
yp stage 1 119 (26.8)  11.3+6.6
yp stage 11 165 (37.2)  11.5+6.3
Yp stage III 89 (20.0) 11.7+£5.4
TRG 0.001
0 77 (17.3) 9.0+4.7
1 142 (32.0) 11.0 £6.1
2 154 (34.7) 11.4£6.0
3 71 (16.0) 13.1+£6.4

LNs; Lymph nodes number; pCR ; pathological complete response; TRG :
tumor regression grades.
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Table 3. Multivariate Analysis of Related Factors that Af-
fect Number of Lymph Nodes Examined after Neoadjuvant
Treatment for Locally Advanced Rectal Cancer

Variable Coefficient 95%CI P
Age -0.007 -0.009 - -0.004 0.001
Tumor length 0.06 0.04 - 0.07 0.001
Regimen
5FU +RT Ref
mFOLFOX6 + RT  -0.04 -0.11 - 0.04 0.320
mFOLFOX6 0.24 0.17 - 0.31 0.001
TRG
0 Ref.
1 0.17 0.07 - 0.28 0.001
2 0.17 0.05 - 0.29 0.005
3 0.26 0.12 - 0.39 <0.001

CI: Confidence interval; 5-FU: Fluorouracil; RT: Radiotherapy; mFOL-
FOX6 : Oxaliplatin plus leucovorin plus S-fluorouracil; TRG, tumor re-

gression grade.
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Table 4. Correlation between TRG and Retrieved Lymph Nodes or Pathology after Neoadjuvant Treatment

Variable TRG 0 (N=77) TRG 1 (N =142) TRG 2 (N =154) TRG 3 (N=71) P
Retrieved LN ( median) 8 10 11 13 0.001
LN metastasis (n,% ) 6 (7.8%) 21 (14.8% ) 34 (22.1%) 27 (38.0% ) <0.001
Extranodal TD (n,% ) 3(3.9%) 10 (7.0% ) 24 (15.6%) 15 (21.1%) 0.002
LVI or PNI 0 5(3.5%) 14 (9.1%) 9 (12.7%) 0.005

TRG ; Tumor regression grades; LN :Lymph nodes; TD:Tumor deposits; LVI:Lymphatic vascular invasion; PNI:Perineural invasion.

MM 7L $ 28 mFOLFOX6 il B Ay 41+, TRG
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Table 5. Correlation between TRG and Retrieved Lymph Node or Pathology after Neoadjuvant Radiochemotherapy

Variable TRG 0 (N =68) TRG 1 (N=104) TRG 2 (N =95) TRG 3 (N=25) P

Retrieved LN ( median) 8 10 11 12 0.043
LN metastasis (n, % ) 5(7.4%) 14 (13.5%) 20 (21.0%) 10 (40.0% ) 0.001
Extranodal TD (n, % ) 3(4.4%) 8 (7.7%) 14 (14.7% ) 3(12.0%) 0.120
LVI or PNI 0 4 (3.8%) 7 (7.4% ) 1 (4.0%) 0.170

Abbreviations as indicated in Table 4.

&6 FHBMUT TRG 5B SR HE B RFEMNEXE

Table 6. Correlation between TRG and Retrieved Lymph Node or Pathology after Neoadjuvant Chemotherapy

Variable TRG 0 (N =9) TRG 1 (N =38) TRG 2 (N =59) TRG 3 (N =46) P

Retrieved LN ( median) 12 14 13 14 0.370
LN metastasis (n, %) 1(11.1%) 7 (18.4%) 14 (23.7%) 17 (36.9% ) 0. 150
Extranodal TD (n, %) 0 2 (5.3%) 10 (16.9% ) 12 (26.1%) 0.035
LVT or PNI 0 1(2.6%) 7 (11.9%) 8 (17.4%) 0.110

Abbreviations as indicated in Table 4.
3 3 i

AWIFFER BT, 52 0 Jm 7S 2 Jee 0 L 0 Al B i
iGN WEAT vk QNS E R DR AT S e o N L R
1 BRI % % TRG, Rs iR 4 K b HL X
AT U B RS R A L AR H
/b T ELASE S BE VIR L5 1) L A1)t BRI 5 (HX T B 4
B BT 1B R ATE B TRG, K By ik 2
580 B M BAYEM 25 e e e 25 5%

Jr i F S B e BT T S R L bk L 45
Hig b, X — 2 A 23050 i B IE W], Marks
2L o B B 6T IR AR R X 28% 1 i
Rtk EZS KT 12 Mo [RERY, Ok B 28 & el i
HRIBEAE HH0 A 53— T KRR AR IR 5 S 3 il B e
I7 e AR IR S5 B H 20 10 4, 47 63%
R E R IR 50T 12 M, fEARBFIERIBAS
B INRYT I s A BCH O 11 B, KT
50% WA R BUNT 12 K, PR, B2 T HT
B BRI %) JRy S FR S M R IR L A
BHMEK

TEZITREME N J0 M b, JEE AR I S I A5 A
B H B RAHE,/NT 55 % 1B E AR Ik L 45 5k
HEZ KT 55 2188, P24k 3 ke
ZEHCH K 10 #, Steinhagen 25" % BLAE/NTF 50 %
(AR B R B8 Rl B AL T J5 I L 4

KHAFI0 15 Moo X8 BG ST I BAT 1 B E
FEAEAG H I EL 25 %0 H B/ 3 R A 4 1% /N 19 8
N T B R 7 A4 SO BT RE S AR R R A
Newton %57 45t , B o 5 5 4l B WO A6 9T O 2
AR /N AR i A Y B A 94 B2 45 19 £ I8 70 R 3R 2
—o P X FAREHE AT a , BRIk
RIS AT BEZ B L 4 , £ e 0 S ) v

T3 — R R LA L 5 H A S R 3R
IiEo BRI HPIEAE—EFEE b 1 iR G4y
R 14T DA ) S A L B AR B 5 e A% 1) T RE A s B
o A 2 PN B B BRI A T S 3R
B, R R SR BT BA T 5 pCR 2 7 1) F50 0 (4
FL TR, IR AR K I BB X R B AT
IR A A R L A5 AR H T REEE 2

TEABIETE AR Bl B 7 5 S8 A A7
alideyy , BRalE i B ALy 7 AR pCR FA IR AL) T,
L 980 ) 36 5 o 9 i B ROy 7 AR 24 A
KB BIIG 7 e I A5 SR H BT B e R
TS, H T v JG B i i B A7 i iR B 5 At 2K
RS2 BRE . AOF5E kB B e 7
Jai , TRG 559k B 25 Ay A th 2 H B PR P SR TSR A 5K
(HRAE AT 240, BARSCPE ST 2 . A n] B2
i} SN @O R(NUAZT AR L S NNE 2§ 2V S
7 R0 T B0 A5 2 4 sl 2T e AL, TR S eAE A
BFMET R R R K E



. 786 - BT 5 59677 2019 429 H 55 32 455 9 )] ] Cancer Control Treat, September 2019, Vol. 32, No. 9

ke e X S B A B A R

feJa , TRG & PEAl i sd X 87 4l Bh 76 7 U,
ABF5E T, TRG 2 52 i 9k UL 45 Kt %5 5 i 37
K. TRG 0 gk i Atk L 455 H iw/b , TRG3 gk
MEGEHRZ, AR EN,TRC 57T
FE TRG 0 ~ 1 % % A7 P B30T TRG
2 ~3 %%, DL, K BCH AR 12 #, AR IR P
JEAN BL, BRAERIFFE DA A Hh kB 45 R 2% 2 /0 12 MO
TR A B A A Al e B A, IR
IT 7 RANE, BEAL S B W IR v etk . Aot
e LU T R R A BRI R R AN T
12 M5 KT 12 B s, 45 R 3R, Kt bk EL 454K
F 0 I A0 B A A T, 5T J2 T g o el
TRITILE AP RN, Rl &R & A, Hix o ok
AR BIA T I B A R DR T 204

(EEAR T B 2, Bl TRG 0 %, J5 % ki g
IRBNSEAIBYE A 7. 8% Wy B EAS Ik L 455 5
BHYE. PRI, FARIAIT B Z R AT B 2 B ik
EL 4G O o HH R AR B 1 O, JCHOZ X T TRG 73 4%
NI 8 PR B 8 1y T i o

Jr Rk B e BT iR T ) e is r R
H B B 480 i TG SE 18, Tsai 2515 %) 372 491357 4 By
9T 5 IR B I 1) B 23 2 B, A L AR 1
KT THIEAG BN E K, 455 AR08, 6
TR BA T IS AN R ) TRG, N 3Z 38 AN ] 9 3 1%
R EL AR 4k, AT BB = o WIMERA 1, A S SR
ST . S5 S0k 45 & IR IRIESE DFS %4, iF—
A ANFEN TRG 439 T fedd B A9 bk 00 25 4 s 4%
H.

EERR AX2HMEELX THREMET L
ST BB 3 AT A ACHE AR BL 3T 5 IR AR I U
B REERE BEXHFCHBEARAERE, T
BXHRE,

FARRUG A SAEATF R K IRAT 3 L
& % B ( CNKI) A+ 5 71 58 AR 3 STk AR 1 & G2 89
FART AR

BT £ R AT XX oo, L8 Fl| K &

FISEMSR: ik H N F AT FAR A Ko

NERM: ASTHRA D 5 2R EHEE T
XA H o

[ &%k ]

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015[ J]. CA

(2]

(3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Cancer J Clin,2015,65(1) :5-29.

Chen W. Cancer statistics; updated cancer burden in Chinal J].
Chin J Cancer Res,2015,27(1) :1.

Chen W, Zheng R, Baade PD, et al. Cancer statistics in China,
2015[J]. CA Cancer J Clin,2016,66(2) :115-132.

Compton CC, Greene FL. The staging of colorectal cancer; 2004
and beyond[ J]. CA Cancer J Clin,2004,54(6) :295-308.
Compton CC, Fielding LP, Burgart L], et al. Prognostic factors in
colorectal cancer. College of American Pathologists Consensus
Statement 1999 J]. Arch Pathol Lab Med,2000,124(7) :979-
994.

Tepper JE, O'Connell MJ, Niedzwiecki D, et al. Impact of num-
ber of nodes retrieved on outcome in patients with rectal cancer
[J]. T Clin Oncol ,2001,19(1) :157-163.

Sauer R, Becker H, Hohenberger W, et al. Preoperative versus
postoperative chemoradiotherapy for rectal cancer[ J]. N Engl J
Med,2004,351(17) :1731-1740.

Baxter NN, Morris AM, Rothenberger DA, et al. Impact of preop-
erative radiation for rectal cancer on subsequent lymph node evalu-
ation; a population-based analysis[ J]. Int J Radiat Oncol Biol
Phys,2005,61(2) :426431.

Govindarajan A, Gonen M, Weiser MR, et al. Challenging the
feasibility and clinical significance of current guidelines on lymph
node examination in rectal cancer in the era of neoadjuvant therapy
[J]. T Clin Oncol ,2011,29(34) :4568-4573.

Ha YH, Jeong SY, Lim SB, et al. Influence of preoperative che-
moradiotherapy on the number of lymph nodes retrieved in rectal
cancer[ J]. Ann Surg,2010,252(2) :336-340.

Le M, Nelson R, Lee W, et al. Evaluation of lymphadenectomy in
patients receiving neoadjuvant radiotherapy for rectal adenocarcino-
ma[ J]. Ann Surg Oncol ,2012,19(12) :3713-3718.

Scabini S, Montecucco F, Nencioni A, et al. The effect of preop-
erative chemoradiotherapy on lymph nodes harvested in TME for
rectal cancer[ J]. World J Surg Oncol ,2013,11 :292.

Deng Y, Chi P, Lan P, et al. Modified FOLFOX6 with or without
radiation versus fluorouracil and leucovorin with radiation in neoad-
juvant treatment of locally advanced rectal cancer; Initial results of
the Chinese FOWARC multicenter, open-label, randomized three-
arm phase III trial[J]. J Clin Oncol ,2016,34(27) :3300-3307.
Ryan R, Gibbons D, Hyland JM, et al. Pathological response fol-
lowing long-course neoadjuvant chemoradiotherapy for locally ad-
vanced rectal cancer[ J]. Histopathology,2005,47(2) :141-146.
Marks JH, Valsdottir EB, Rather AA, et al. Fewer than 12 lymph
nodes can be expected in a surgical specimen after high-dose che-
moradiation therapy for rectal cancer[J]. Dis Colon Rectum,
2010,53(7) :1023-1029.

Steinhagen E, Shia J, Riedel E, et al. Response to neoadjuvant
therapy in patients with early age-of-onset rectal cancer[J]. Dis
Colon Rectum,2013,56(1) :58-63.

Newton AD, Li J, Jeganathan AN, et al. A nomogram to predict
lymph node positivity following neoadjuvant chemoradiation in lo-
cally advanced rectal cancer[ J]. Dis Colon Rectum,2016,59(8) :

710-717.



IR T 59697 2019 4F 9 H 55 32 %55 9 W] J Cancer Control Treat,September 2019, Vol. 32, No. 9 . 787 -

[18] Sun Y, Chi P, Lin H, et al. A nomogram predicting pathological proved prognosis in patients with a good tumor response[ J]. Ann
complete response to neoadjuvant chemoradiotherapy for locally ad- Surg Oncol ,2015,22(6) :2075-2081.
vanced rectal cancer; implications for organ preservation strategies [23] Fokas E, Liersch T, Fietkau R, et al. Tumor regression grading
[J]. Oncotarget,2017,8(40) :67732-67743. after preoperative chemoradiotherapy for locally advanced rectal
[19] van Stiphout RG, Lammering G, Buijsen J, et al. Development carcinoma revisited ; updated results of the CAO/ARO/AIO-94 tri-
and external validation of a predictive model for pathological com- al[ J]. J Clin Oncol 2014 ,32(15) :1554-1562.
plete response of rectal cancer patients including sequential PET- [24] de Campos-Lobato LF, Stocchi L, de Sousa JB, et al. Less than
CT imaging[ J]. Radiother Oncol ,2011,98(1) :126-133. 12 nodes in the surgical specimen after total mesorectal excision
[20] Fajardo LF. Effects of ionizing radiation on lymph nodes. A review following neoadjuvant chemoradiation; it means more than you
[J]. Front Radiat Ther Oncol 1994 ,28 :3745. think! [J]. Ann Surg Oncol,2013,20(11) :3398-3406.
[21] Shvero J, Koren R, Marshak G, et al. Histological changes in the [25] Tsai CJ, Crane CH, Skibber JM, et al. Number of lymph nodes
cervical lymph nodes after radiotherapy[ J]. Oncol Rep,2001,8 examined and prognosis among pathologically lymph node-negative
(4) :909911. patients after preoperative chemoradiation therapy for rectal adeno-
[22] Kim HJ, Jo JS, Lee SY, et al. Low lymph node retrieval after pre- carcinomal[ J]. Cancer,2011,117(16) :3713-3722.

operative chemoradiation for rectal cancer is associated with im-

ik E - G

A TUXS G Ak B AT SR

L BMIFSET : RSB T7 35 1) 4 PR 2 B0k o ARl et (23 D TRV [ o5t A D 1 40 5 T
F0) s LB OSBRI BETH 2R, 4 B S I BT R Bt S B M R RSB AR) 5 i
PRIRER Bt (R AR T3 LI PRI SR 0l 5 it ) o 2 Sk 0 F1 58 4 AN SRR U (R AL
xR VEAE B ) BRI, A AR s i i AR R A T AR R

2. GO AGR S A  JH v + s B RARMIEZS 73 10 E RGBT M(Pos ~ Pos) 2. RIK AR S04
(5 BEBORE G RRm, 20G B HE R R H ( Z430)  IRRBIE 1Y & ORI A s R GETH s, BT 4t
P R ST 0 45 OB AR DT FE , I8 K5k L 20 8 B AR AR A e DU 5 FHAR X 80, 23 B AN EL/NT 20, 22
ERXDARSH .

3. et o M DT A A X T OB, RS IR T I B TR B ORI B A 9 26 A Ao A H Y, e
FIEMGE Ik, ANTE HE ¢« S3 MR 205 22 708 s b T RE vEBORE ARSI IR A B0 2680
A i f) P BRVURROIT B4 R 2 LA R A3 T O, 8 P38 I e T B i, S HE ) e, X 1
[ 50T, LSS M AR AN AL, 208 5 i [l 2T, A0 H S TR A [e1 3 0 B, % A B A2 5
SR 1) (B 3 M GRS D BT AR AR B % T 2 R AR PRBORE, B — oo i 2l L, R REis 2
JCGEH o5k, AT R 28 22 8] 18 58 A T RN 2248 b 22 T8 1) AR ZR b 7 i | 4 B ) A BRI PEARY

4. G AR R K 2 P <0. 05 (8 P <0. 01) B, N Bl WX FE 2 22 18] 9 25 57 A G 2 0, T A
IR HEZH 2 ) HAT 2 (EIE ) (0 2501 5 10 5 W BT IR 323 5k 9 LA 44 Bk (A« L ekt
(9 ¢ A58 A DR R AT R BETE ORI T 22000 2 IR R PP LU ¢ KSR 45 , RN AT BB S tH 48T i B
(B (e =3.454, " =4.682,F =6.791 55) AR P H (40 P =0.023) ; 435 K B EIASH (n Sk
B ARSI FE 2 R A R A R, 45t 95 % EAE DX

AT 2t 3



