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BACKGROUND

ØSurgical site infection (SSI) is a common postoperative complication 
and occurs in 5-40% of patients undergoing colorectal surgery.

ØIncreasing evidence suggests that postoperative infection is associated 
with poorer long-term outcome in various malignancies.

ØThis study aimed to preliminarily evaluate a novel artificial 
intelligence-based prediction model for SSI in patients with Stage Ⅱ-
Ⅲ colon cancer. 
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METHODS①

ØPatients: January 2000 - October 2018
763 patients who underwent radical surgery for Stage Ⅱ-Ⅲ colon 
cancer at our institute.

ØStudy design: A single center retrospective cohort study

ØPrimary endpoint: SSI incidence
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METHODS②
The definition of SSI:
ØSuperficial incisional SSI, Deep incisional SSI, Organ space SSI
ØClavian-Dindo Classification: Grade 1-3b
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METHODS③
Normal statistical analysis: 
ØData were analyzed by univariate and multivariate analyses. The chi-

square test and Kruskal-Wallis test were used for univariate analysis.

ØBinomial logistic regression analysis was used to calculate the effect 
of variables on SSI incidence in multivariate analysis.

ØPredictive accuracy was assessed by ROC curve analysis.  
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METHODS④
Artificial intelligence: 
Ø We used the machine learning software, Prediction One

(https://predictionone.sony.biz; Sony Network Communications Inc.), 
to predict SSI incidence for Stage Ⅱ-Ⅲ colon cancer using the same 
model that was used for normal statistical analysis. 

Ø ROC curve analysis was used to evaluate the accuracy of the 
artificial intelligence model as well.
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RESULTS①
Patient and tumor characteristics
ØSSI occurred in 77(10.1%) patients. 
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Characteristics Number of patients (n=763)

Age, years 70 (21 - 97)

Sex

  Male / Female 467 / 296

Body Mass Index 22.3 (12.7 - 35.9)

Duration of hospitalization, days 23 (15 - 34)

Smoking

  No / Yes 431 / 245

Insulin use

  No / Yes 529 / 35

Surgery

  Emergency / Normal 66 / 697

Surgical procedure

  Open / Laparoscopic 424 / 336

Surgical Site Infection

  No / Yes 655 / 77

Differentiation

  Well / Mode / Por / Muc / Sig / Pap / Endocrine / Scc 183 / 503 / 30 / 27 / 1 / 9 / 3 / 1

Tumor size (cm) 4.6 (1.0 - 14.0)

Sidedness

  left-sided / right-sided 436 / 327

Blood loss (ml) 112 (0 - 15286)

Operative time (m) 206 (52 - 3005)

T-stage

  T1-3 / T4 607 / 156

N-stage

  N- / N+ 383 / 380

Stage

  II/III 383 / 380

Venous invasion

  negative / positive 217 / 542

Lymphatic invasion

  negative / positive 171 / 437

Carcinoembryonic Antigen 3.4 (0.3 - 156.9)

Carbohydrate Antigen 19-9 11.8 (0 - 453.1)

Lymphocyte to Monocyte Ratio 4.07 (0.18 - 216.50)

C-reactive protein to Albumin Ratio 0.078 (0 - 9.555)

modified Glasgow Prognostic Score 0 (0 - 3)

Prognostic Nutritional Index 46.07 (22.84 - 64.75)

Controlling Nutritional Status Score 2 (0 - 12)

Well = Well differentiated adenocarcinoma; Mode = Moderately differentiated adenocarcinoma; 

Por = Poorly differentiated adenocarcinoma; Muc = Mucinous adenocarcinoma; Sig = Signet-ring cell carcinoma;

Pap = Papillary adenocarcinoma; Endocrine = Endocrine cell carcinoma; Scc = Squamous cell carcinoma

RESULTS②
Prediction model using binomial logistic regression analysis
ØIn multivariate analysis, CAR (p=0.017, OR: 11.73 (95% CI: 1.567 –

87.806)) was the only independent risk factor for postoperative SSI.
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Variable Odds ratio 95% CI p Odds ratio 95% CI p
Age, years 0.907
Sex 0.589
  Male 1.00 (reference)
  Female 0.874 0.535-1.426
Body Mass Index 0.398
Duration of hospitalization, days 0.000
Smoking 0.196
  No 1.00 (reference)
  Yes 1.386 0.844-2.275
Insulin use 0.472
  No 1.00 (reference)
  Yes 1.435 0.534-3.856
Surgery 0.522
  Emergency 1.00 (reference)
  Normal 0.775 0.354-1.696
Surgical procedure 0.000
  Open 1.00 (reference)
  Laparoscopic 0.279 0.167-0.527
Differentiation 0.036
  Well / Mode / Por / Muc / Sig / Pap / Endocrine / Scc
Tumor size (cm) 0.018
Sidedness 0.518
  left-sided 1.00 (reference)
  right-sided 0.853 0.528-1.380
Blood loss 0.000
Operative time 0.478
T-stage 0.617
  T1-3 1.00 (reference)
  T4 0.856 0.465-1.574
N-stage 0.844
  N- 1.00 (reference)
  N+ 1.048 0.654-1.681
Stage 0.844
  Ⅱ 1.00 (reference)
  Ⅲ 1.048 0.654-1.681
Venous invasion 0.092
  negative 1.00 (reference)
  positive 0.654 0.399-1.074
Lymphatic invasion 0.070
  negative 1.00 (reference)
  positive 0.573 0.312-1.054
Carcinoembryonic Antigen 0.292
  <5.0 1.00 (reference)
  ≥5.0 0.737 0.417-1.302
Carbohydrate Antigen 19-9 0.919
  <37.0 1.00 (reference)
  ≥37.0 1.037 0.510-2.109
Lymphocyte to Monocyte Ratio 0.024
  ≥5.032 1.00 (reference)
  <5.032 1.951 1.084-3.509
C-reactive protein to Albumin Ratio 0.000 11.73 1.567-87.806 0.017
  <0.068 1.00 (reference)
  ≥0.068 4.484 1.915-10.499
modified Glasgow Prognostic Score 0.073
  0, 1 1.00 (reference)
  2, 3 1.555 0.958-2.526
Prognostic Nutritional Index 0.253
  ≥43.462 1.00 (reference)
  <43.462 1.323 0.818-2.140
Controlling Nutritional Status Score 0.155
  0-2 1.00 (reference)
  3-12 1.416 0.875-2.291

Univariate analysis Multivariate analysis

Well = Well differentiated adenocarcinoma; Mode = Moderately differentiated adenocarcinoma; Por = Poorly differentiated adenocarcinoma

Muc = Mucinous adenocarcinoma; Sig = Signet-ring cell carcinoma; Pap = Papillary adenocarcinoma; Endocrine = Endocrine cell carcinoma

Scc = Squamous cell carcinoma

RESULTS③
Prediction model using binomial logistic regression analysis
ØThe ROC curve of this multivariate analysis model for predicting SSI 

is shown below. The AUC value was 0.744 (95% CI: 0.684 – 0.804).
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RESULTS④
Artificial intelligence analysis
ØThe AI model was also used to predict SSI based on the same 

covariables. Data from 763 and 100 patients were used for the 
learning model and validation model, respectively. 

ØThe ROC curve of the AI model is shown below. The AUC value was 
0.851, corresponding to a significant improvement relative to the 
multivariate analysis model. 
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DISCUSSION

ØAlthough the accuracy of the normal statistical model in the present 
study, which had an AUC value of 0.744, was as good as those 
previously reported, the AI model had an AUC of 0.851, which was 
significantly higher.

ØIn general, conventional statistical analysis using a general linear 
model focuses on explaining data, and is said to be inferior to AI in 
terms of predictive ability. Therefore, linear models might not be 
capable of adequately predicting outcomes, and this may explain the 
differences observed in predictive accuracy between the multivariate 
and AI models.
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