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The Risk Factors of Lymph Node Metastasis
in Submucosal Invasive Colorectal Cancer

Pyong Wha Choi, M.D., Chang Sik Yu, M.D., Se Jin Jang,
M.D.", Mi Jung Kim, M.D.", Kyong Rok Han, M.D., Sang
Hun Jung, M.D., Yong Sik Yoon, M.D., Hee Cheol Kim,
M.D., Jin Cheon Kim, M.D.

Colorectal Clinic, Departments of Surgery & IDiagnostic Pathology,
University of Ulsan College of Medicine and Asan Medical Center,
Seoul, Korea

Purpose: Recent studies have shown a 7~15% lymph
node (LN) metastasis rate in submucosal invasive colorectal
cancer (SICC). Identification of risk factors for LN metas-
tasis is crucial in the choice of therapeutic modalities for
SICC. The present study was performed to assess the
possibility of LN metastasis and to determine the risk
factors of LN metastasis in SICC. Methods: A retro-
spective study of 168 patients with SICC who underwent
a curative resection between June 1989 and December
2004 at Asan Medical Center was conducted. The level of
submucosal invasion was classified into upper third (sml),
middle third (sm2), and lower third (sm3) according to the
submucosal depth of invasion. The following carcinoma-
related variables were assessed: tumor size, tumor location,
level of submucosal invasion, cell differentiation, lympho-
vascular invasion, neural invasion, and tumor cell disso-
ciation (TCD). Results: The overall LN metastasis rate was
14.3%. According to the level of submucosal invasion, LN
metastasis was seen as follows: sml, n=4 (4.2%), sm2, n=
10 (21.3%), and sm3, n=10 (38.5%) (P=0.039). According
to cell differentiation, LN metastasis was observed as
follows: well-differentiated, n=4 (4.9%), moderately differ-
entiated, n=19 (22.9%), and poorly differentiated, n=1
(25.0%) (P=0.028). Nineteen of the 66 cases (28.8%) with
TCD had significantly higher risk of LN metastasis as did
5 of the 102 cases (4.9%) without TCD (P=0.045). No
statistical difference was observed in the risk of LN me-
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tastasis with regard to tumor location, tumor size, neural
invasion, or lymphovascular invasion. Conclusions: Submu-
cosal invasion, cell differentiation, and tumor cell dissocia-
tion were significant pathologic predictors of LN metastasis
in SICC. As SICC has considerable risk of LN metastasis,
local excision should be reserved to highly selective sml
cancers. | Korean Soc Coloproctol 2006;22:264-270
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Fig. 1. The classification of level of submucosal invasion. sm1 = upper third; sm2 = middle third; sm3 = lower third.
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Fig. 2. Photomicrography of tumor cell dissociation (TCD).
Small solid tumor cell nests (right arrow) and dissociated de-
differented tumor cells (left arrow) are identified in the in-
vasive front of the tumor (hematoxylin and eosin stain, x200).

FAY AR AT FAAA= Chi-square test
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W ol 375 He 1.95 ecm (0.1~6.6 cm)©] YL 2 ecm

uluk W 874(51.8%), 2 cm ©]F HHE 819
(482%)9th FHEE 7S uf sml B o] 959
(56.5%), sm2 o] 479(28.0%), sm3 FHo| 269
(155%)QaL %329 E3lro e aEseto] 819
482%), 5% E3lYo] 834(49.4%), A &3] 4
aﬂ(24% 93\1—4_ alugz_—v U%] 6:131].;2100] o]: tﬂ]ﬁo] 17
q(10.1%), S = tg H o] 15191(89.9%) AL A 7B H &2
1¢1(0.6%)o1 A3+ &2l Qo TCD YA H-LE 669
(39.3%), =44 t&% 1021 (60.7%) .t}

2) =& Fo|o| & olxt

a9t 1684 = 2490 (143%) A B=Zd A
o]7} gelE oy HEEo] 93 Yixd Hole sml
o) A 49 (4.2%), sm2 HH|A 104](21.3%), sm3
oA 10¢1(38.5%) P L-axo] os YA Ho)
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Table 1. Lymph node metastasis according to pathological
characteristics

Predictors Number metas%afis %) P value
Depth of invasion <0.001
sm1l 95 4 4.2)
sm2 47 10 (21.3)
sm3 26 10 (38.5)
Differentiation 0.009
Well 81 4 4.9
Moderate 83 19 (22.9)
Poor 4 1 (25.0)
Lymphovascular invasion 0.019
+) 17 6 (35.3)
-) 151 18 (11.9)
Tumor cell dissociation <0.001
) 66 19 (28.8)
-) 102 5 4.9
Neural invasion 1.00
(+) 1 0 (0)
) 167 24 (14.4)
Location 0.529
Rectum 96 15 (15.6)
Lt. colon 54 8 (14.8)
Rt. colon 18 1 (5.6)
Tumor size 0.130
<2 cm 87 9 (10.3)
>2 cm 81 15 (18.5)

F2]3 o] S B TP <0.001). HE E3}Eo

= 183} 814 F 49 (@4.9%)0N A, 5= £3} 839
ZF 1990](22.9%)° A, A3} 49 F 11(25.0%)1 4 =
= Hel7k AAIL(P=0.009) HZ 2 FFAZ K]
A= 179 F 69(35.3%)°1A, = 1514 F 189
(11.9%)°l A "Rzd Hol& Ho gu|gde Aol& B
A thP=0.019). 2174 H & A9, &) A= 1494
v "BxFE Mot gldla FElFrt Ao ARz
A9 -‘ﬂﬂli o = Ak TCD F5-o e d=A
HolE #AMPS w TCD YW 664 T 199
(28.8%)01]/\1, SAWE 10249 F 59 4.9%)°1 - F=A
Zol7F YA F2Jst ztelE HATHP<0.001). B
o xR A W 964 F 159(15.6%)°1 A, FH=
g 544 F 84)(14.8 %)M A, $=F 184 = 14
(5.6%)° A Fzd Ho|7t Ao Fold o= §l
A3L(P=0.529) W A7 distd 2APS W 2
cm 7Tl 874 = 9¢](10.3%)°1 A1, 2 cm ©]4F<] 819
Z 159(18.5%)91 A B=A Holz} Aol ot HH
o] AV|E HWxA Holo} Il flUTHP=0.130)
(Table 1).
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S 24 A B2 Holep Bo] e W F
[AE g E OgHFE 248 P& o JEs, AX
3=, TCD ¥4 < 45 v dA "F=ZH o] o
EXAP<0.05) B 9 A Fo] v Frole
g £4 Al 9ude AFdARe Y o &
AA BAA 9482 1A THP=0.129)(Table 2).

TCD2}2| ZHA|

I AA HE TCDoe] #AE F49S o &
A F&o] e 179 F 124(70.6%)7F TCD
Aol Hfo] e 1519 9= 549(35.8%) 7}
TCD ¥AHo 2 HZIAA H&ol Ade AF v

Table 2. Multivariate analysis of significant predictors for
lymph node metastasis

Predictors 0Odd ratio 95% CI P value
Age 1.1 09~1.1 0.056
Sex 1.0 0.3~2.8 0954
Depth of invasion 7.1 14~36.3 0.018
Differentiation 5.8 1.5~21.5 0.009
Lymphovascular invasion 2.8 0.7~10.4 0.129
Tumor cell dissociation 3.6 1.1~12.6 0.045

= lymph node.

CI = confidence interval.
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Table 3. Relation between tumor cell dissociation and lym-
phovascular invasion

Lymphovascular invasion

Tumor cell

dissociation ) © P value
) 12 (70.6) 54 (35.8)
) 5 (29.4) 97 (64.2) 0.005

Al TCD ¢4 HlE&-©] =% THP=0.005). o]¢} W= &
S ol TCD ¥ 669 5 1241(18.2%)°l 4 H
97 Hso] Aoy TCD 42 1024 4= 59
4.9%)ro] I AA HFo] Qo] TCD 7o <t
HxIAA AEE Jr|de ZolE B A THP=0.005)
(Table 3).
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Table 4. Pathologic findings of 4 cases with LN metastasis in sml

. . . Lymphovascular No. of No. of
Cases Size (cm) Differentiation invasion TCD metastatic LN retrieved LN
1 1.2 Moderate + 2 13
2 2 Well - 1 10
3 1.3 Moderate + 1 3
4 0.6 Well - 1 14

TCD = Tumor cell dissociation.
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