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[ Abstract] Background and purpose: Tumor budding is a poor prognostic factor in colorectal cancer. In

this study, we studied the tumor budding by counting the actual number in 10 high power fields and evaluated its
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clinical application in predicting lymph node metastasis of T, colorectal cancer. Methods: Tissue specimens from

307 patients with histologically confirmed T, colorectal cancer were enrolled. The clinicopathological characteristics

including tumor budding were evaluated for their predictive value in lymph node metastasis. A formula was created

to calculate the risk score for prediction of lymph node metastasis which was validated by 14 new cases. Results: In

the multivariate analysis, it showed that tumor grade, lymphovascular invasion and the number of tumor budding were

significantly associated with lymph node metastasis. The probability of lymph node metastasis was calculated using

the following equations: Z=1.571%(lymphovascular state: invasion, 1; no invasion, 0)+2.661%(tumor grade: high grade,
1; low grade, 0)+0.024x(budding counts)—3.885; Probability=1/1+¢™*. The high scores were correlated with the lymph

node metastasis in the validations. Conclusion: We can accurately assess the risk of lymph node metastasis by counting

the number of tumor budding in 10 high power fields. Therefore tumor budding could potentially assist treatment

decision making in T, colorectal cancer patients with high-risk lymph node metastasis.
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Fig. 1 The growth type of colorectal cancer

A: Infiltrative type of growth pattern of T, colorectal cancer,
there were lots of tumor buds in the invasive front (HE, x100); B:

20 mm, ﬁ/ylﬁj\%”_\i :J:E ﬂé/n%a 9'&]) ~ E#ﬁélﬂ:l: Expending type of growth pattern of T, colorectal cancer, there was
%(64fﬂ)$ﬂﬁ%(204@ﬂ)o %Zﬂﬂ{ﬁﬂﬁ’ﬂ(/ﬂiﬁ% no bud in the invasive front (HE, x40)
x1 MEHFST HEERERKREFINEKR
Tab.1 Correlation of tumor budding with histopathological features in T, colorectal cancer
Variables n Budding counts (x+s) P value
Tumor grade <0.000 1
Low 248 9+1
High 59 2243
Lymphovascular invasion <0.000 1
Negative 248 9+1
Positive 59 2343
Growth pattern <0.000 1
Expanding 90 1+0
Infiltration 217 16+1
Muscularis mucosae state 0.028
Identifiable 68 5+1
Unidentifiable 239 14+1
Submocosal depth <0.000 1
SM1 68 6£1
SM2 88 10+1
SM3 152 15+1
Background adenoma (BGA) <0.000 1
Present 240 10+1
Absent 67 1742
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Tab.2 Univariate and multivariate analysis of clinicopathological factors for T, colorectal cancer lymph node metastasis

Variables LNM (-) LNM (+)

Univariate analysis

Multivariate analysis

P value HR 95%ClI P value

Tumor grade <0.000 1 14.315 11.665-17.568 <0.000 1

Low 235 13

High 32 27
Lymphovascular invasion <0.000 1 4.811 3.943-5.870 <0.000 1

Negative 230 18

Positive 37 22
Growth pattern 0.052

Expanding 85 5

Infiltration 182 35
Muscularis mucosae state 0.243

Identifiable 62 6

Unidentifiable 205 34
Submucosal depth 0.206

SM1 61 6

SM2 79 9

SM3 127 25
Background adenoma 0.602

Present 210 30

Absent 57 10

Budding counts (¥+s ) 10+1 2544 <0.000 1 1.025 1.018-1.031 <0.000 1

*3 WIEAT HEERERDEERBBRI LS
Tab.3 Clinicopathological details of the validation group of the 14 cases of T, colorectal cancer

No. Age/year Gender  Location Size //mm MM SM BGA GP LVI Grade }iliiilgg Pvalue” LNM
1 57 F Rectum 25 1 3 - 1 + High 5 0.61 +
2 51 M Rectum 20 1 3 + 1 - Low 3 0.02 -
3 71 M Rectum 20 1 3 - 0 - Low 2 0.02 -
4 71 M Right 40 0 1 + 1 - Low 0 0.02 -
5 49 M Rectum 15 1 3 - 1 - Low 6 0.02 -
6 72 F Right 18 0 1 - 1 - Low 0 0.02 -
7 58 F Rectum 10 1 3 - 1 - Low 0 0.02 -
8 62 F Left 10 1 2 + 1 - Low 0 0.02 -
9 74 F Rectum 18 0 3 - 0 - Low 0 0.02 -
10 66 M Right 25 0 2 - 0 - Low 0 0.02 -
11 62 M Left 22 1 1 - 0 - High 0 0.02 -
12 77 M Left 40 1 3 + 0 - Low 0 0.02 -
13 34 F Left 16 1 3 - 1 - High 16 0.30 +
14 57 F Right 25 1 3 - 1 - High 25 0.35 +

": The calculated probability of LNM according the predictive formula. MM:

Muscularis mucosae state (0, identifiable; 1, unidentifiable). GP:

Growth pattern (0, expanding; 1, infiltration). LVI: Lymphovascular invasion; F: Female; M: Male
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