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[ Abstract] Objective: To determine risk factors of perineural invasion ( PNI) in patients with colorectal cancer, and re-
veal the impact of PNI on clinical prognosis of patients with colorectal cancer. Methods: Clinical data and follow-up data of
605 patients who underwent radical resection of colorectal cancer in the past 10 years were collected from the follow-up data-
base of our hospital. Hematoxylin-eosin staining ( HE) sections of eligible patients who met the criteria for admission were
collected from the pathology department and re-read. PNI was judged by HE staining. Statistical methods were used to ana-
lyze the relationship between PNI and various clinicopathological factors, and relevant factors affecting the overall survival
rate of patients with colorectal cancer. Results: The incidence of PNI in patients with colorectal cancer was 27. 1% (164/
605). The incidence of PNI in colorectal cancer patients was significantly correlated with the degree of tumor differentiation
and lymph node metastasis. The incidence of poorly differentiated tumors was significantly higher than those of intermediately
differentiated and highly differentiated tumors. The number of positive lymph nodes in the PNI ( + ) group was significantly

higher than that in the PNI ( =) group (24.79 + 14. 47 vs

N 20.28 +10. 76, P =0.006). PNI was not related to age,
(R BH]  2019-07-07 [fEEBH#] 2019-12-02 sex, body mass index, location of tumors, history of other ma-
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mellitus, T stage, N stage, clinical stage and venous tumor thrombus. PNI was neither a risk factor for poor prognosis of pa-

tients with colorectal cancer nor an independent prognostic factor. There were no significant differences in 5-year overall sur-
vival rate (P =0.727) and disease-free survival rate (P =0.501) between the PNI ( — ) group and the PNI ( —) group.

Conclusion : The incidence of PNI in patients with colorectal cancer is significantly correlated with the degree of tumor differ-

entiation and lymph node metastasis, but it is neither a risk factor for poor prognosis nor an independent prognostic factor for

patients with colorectal cancer.
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Figure 1. Pathologic Basis of Perineural Invasion in Colorectal Cancer

A The arrow shows the presence of cancer cells in the nerve bundle, defined as PNI + ; B: No cancer cells were found inside and out-

side the nerve bundle, defined as PNI — ( hematoxylin-eosin staining, x200)

P=0.006) . PIN 54F & PR, 4K 515 8 (body
mass index, BMI) g 3B (0L AU A e o 52 i
BT BEPRIHA L T 2030 (N 2339 1l PR 2339 K%
KA S A S A O ek PR LS A A S A S

x1 HEBFED PN IR KRERFE
Table 1. Clinicopathological Characteristics of PNI in Colorectal Cancer Patients

Variable PNI ( +) (n=164) PNI ( -) (n=441) t/x? P

Age( year) 66.52 +12.75 68.85 +£12.79 0.059" 0.809

BMI(kg/m?) 29.61 £20.10 28.63 £13.33 0.857" 0.355

Gender,n( % ) 0.102° 0.264
Male 95(57.9) 208(47.2)
Female 69(42.1) 233(52.8)

Tumor location,n( % ) 0.339* 0.844
Right colon 48(29.3) 130(29.5)
Left colon 70(42.7) 178(40.4)
Rectum 46(28.0) 133(30.2)

Tumor history, n (%) 0.880" 0.348
No 140(85.4) 389(88.2)
Yes 24(14.6) 52(11.8)

Neoadjuvant chemotherapy, n(% ) 1.095° 0.295
No 156(95.1) 409(92.7)
Yes 8(4.9) 32(7.3)

History of diabetes, n (% )
No 75(45.7) 204(46.3) 0.013* 0.908
Yes 89(54.3) 237(53.7)

Histology, n (% ) 5.357* <0.001
Poor 154(93.9) 19(4.3)
Moderate 8(4.9) 366(83.0)
Well 2(1.2) 56(12.7)

(Table 1 continues on next page)
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Variable PNI ( +) (n=164) PNI ( -) (n=441) t/x* P
T stage(% ) 5.218" 0.157
T1 2(1.2) 19(4.3)

T2 31(18.9) 76(17.2)

T3 118(72.0) 296(67.1)

T4 13(7.9) 50(11.3)
N stage( % ) 0.212° 0.899
NO 92(56.1) 254(57.6)

N1 42(25.6) 105(23.8)

N2 30(18.3) 82(18.6)
TNM stage( % ) 1.298° 0.730
I 25(15.2) 82(18.6)

I 62(37.8) 156(35.4)

| 50(30.5) 139(31.5)

I\ 27(16.5) 64(14.5)
Vascular invasion (% ) 3.016° 0.082
No 80(48.8) 250(56.7)

Yes 84(51.2) 191(43.3)
Number of positive lymph nodes 24.79 +14.47 20.28 10.76" 7.560" 0.006

PNI; Perineural invasion; BMI; Body mass index.

b

*; Chi-square test; " : t test.
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Table 2. Univariate Analysis of Overall Survival in Colorec-
tal Patients

Univariate analysis
Variable P
HR 95% CI

Age (year) 1.024 1.008 -1.039 0.002
Gender ( male vs female) 1.072  0.744 -1.522  0.697
Tumor history (yes vs no) 1.400 0.876-2.237 1.590

Histology ( poor vs well/mod- 0.714  0.627 —1.325  0.389
erate)

Univariate analysis
Variable P
HR 95% CI

TNM stage
I 1
11 1.555 0.683 -3.544 0.293
11 3.449 1.557-7.640 0.002
v 7.672  3.445-17.088 <0.001

Ej?“e““ﬂ imvasion (yes vy 03 0 90 | 504 0.727

Zj)scular invasion ( yes ws 1.807 1.272-1.569 0.001

Neoadjuvant  chemotherapy

2.687 1.609 -4.488 0.210

(yes vs no)

Number of positive lymph 0.990  0.963-0.997  <0.001

nodes (n)

*3 HEMBERGEFEENSERLSW
Table 3. Multivariate Analysis of Overall Survival in Color-
ectal Patients

Multivariate analysis
Project P
HR 95% CI

Age(year) 1.032  1.016 -1.048 <0.001

Gender (male vs female) 0.951 0.665-1.359 0.781

Tumor history (yes vs no) 1.094 0.676 -1.770  0.715

('Table 3 continues on next page)
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Univariate analysis
Variable P
HR 95% CI

Histology ( poor vs well/mod- 0.875 0.823-1.625 0475
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TNM stage

I 1

I 1.531  0.669 -3.501 0.313
111 3.864 1.716 -8.702 0.001
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Figure 2. Overall Survival and Disease-Free Survival of
Patients in Groups PNI ( +) and Group PNI ( -)
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