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Construction and validation of a predictive model for chronic pain after single-port video-

assisted thoracic surgery
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[Abstract] Objective: To explore the risk factors for chronic pain after single - port video - assisted thoracic surgery (VATS) and
establish the predictive model to validate it. Methods: A retrospective analysis was conducted on 302 patients who underwent single-
port VATS at department of thoracic surgery, the Affiliated Brain Hospital of Nanjing Medical University from January to June 2023.
Clinical data of patients were collected. A numerical rating scale (NRS) was used to assess the degree of pain in patients three months
after surgery, and the patients were divided into the pain group and the non-pain group. The patients were also randomly divided into a
training set (n=214) and a validation set (n=88) at a 7.3 ratio, and univariate analysis was performed on the training set. Multivariate
logistic regression analysis was used to establish a predictive model. Reciever operating characteristic (ROC) curve was used to
evaluate model discrimination, calibration curve was used to evaluate model consistency, decision curve analysis (DCA) was used to
evaluate the clinical value of the model, and the model was verified in the validation set. Results: The multivariate analysis showed
that age (OR=0.925, 95%CI: 0.872-0.981, P=0.009) , postoperative closed chest drainage time (OR=1.273,95%CI: 1.018-1.591, P=
0.034), C-reactive protein (CRP) value on the first day after surgery (OR=1.090, 95%CI: 1.030-1.153, P=0.003) , and NRS score on
the first day after surgery (OR=3.060,95%CI: 1.879-4.981, P < 0.001) were independent risk factors for chronic pain after single-port
thoracoscopy. Based on this, a prediction model was constructed, with an area under the ROC curve of 0.871(95%CI: 0.799-0.943)

and the cut-off value corresponding to the maximum Yoden index was to 0.195 with a sensitivity of 76.5% and a specificity of 85.6%.
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With a Bootstrap sample of 1 000 times, the predicted risk of chronic pain by the calibration curve was highly consistent with the actual

risk. The DCA curve indicated positive returns at all predicted probabilities. Conclusion: After single-port VATS, patient age, time of

closed thoracic drainage after surgery, CRP value on the first day after surgery, and NRS score on the first day after surgery are all

independent risk factors for chronic postsurgical pain. This prediction model may be helpful in accurately predicting chronic

postoperative pain and may has good clinical application value.
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Table 1 Results of univariate analysis between the pain group and non-pain group in training set
Variable Pain group(n=30) Non-pain group(n=184) X771 P
Agelyears, M(Pas, Prs) ] 54.50(45.75,59.00) 59.00(49.50, 66.00) -2.760 0.006
Sex[n(%)] -0.576 0.565
Male 12(40.0) 84(45.7)
Female 18(60.0) 100(54.3)
BMI[kg/m?, M(Pas, P35) ] 22.17(20.80,24.53) 22.31(20.78,24.78) -0.224 0.823
Hypertension[7(%) ] -1.170 0.242
Yes 10(33.3) 43(23.4)
No 20066.7) 141(76.6)
Diabetes[n(%) ] -1.979 0.048
Yes 4(13.3) 8(4.3)
No 26(86.7) 176(95.7)
Smoking[n(%)] -2.586 0.010
Yes 15(50.00 49(26.6)
No 15(50.0) 135(73.4)
Hookwire localization[ n(%) ] -1.976 0.048
Yes 21(70.0) 93(50.5)
No 9(30.0) 91(49.5)
Surgical duration[ min, M (Pas, Pss) ] 105(70, 130) 90(70,110) -2.027 0.043
Blood loss[ mL, M(Pas, P35) ] 20020, 50> 20(20, 50> -0.437 0.662
Postoperative intravenous analgesia[n(%) | -3.508 <0.001
Yes 21(70.0) 169(91.8)
No 9(30.00 15(8.2)
Postoperative pharmacological analgesia[ n(%) ] -1.833 0.070
Yes 12(40.0) 71(38.6)
No 18(60.0) 113(61.4)
Tube number[ n(%) ] -3.150 0.002
1 12(40.0) 128(69.6)
2 18(60.0) 56(30.4)
Closed thoracic drainage time[ d, M(Pas, Pss) ] 6.00(5.00, 8.25) 5.00(4.00,6.00) -2.435 0.015
Postoperative CRP[ mg/L, M(Pss, P5) ] 31.03(25.19,50.11) 26.76(24.32,30.63) -2.905 0.004
Postoperative NRS[M(Pss, Pr5) ] 3(2,4) 1(1,2) -5.326 <0.001
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Table 2 Results of multivariate analysis in training set

Variable B Standard error P OR 95%C1
Age -0.078 0.030 0.009 0.925 0.872-0.981
Colsed thoracic drainage time 0.241 0.114 0.034 1.273 1.018-1.591
Diabetes 1.446 1.021 0.157 4.244 0.574-7.391
Smoking 0.495 0.642 0.441 1.640 0.466-5.777
Surgical duration 0.006 0.008 0.418 1.006 0.991-1.022
Postoperative CRP 0.086 0.029 0.003 1.090 1.030-1.153
Postoperative intravenous analgesia 1.308 0.845 0.121 0.270 0.052-1.415
Tube number 0.858 0.692 0.215 2.358 0.607-9.156
Hookwire localization 1.249 0.689 0.070 3.489 0.905-5.452
Postoperative NRS 1.118 0.249 <0.001 3.060 1.879-4.981

Variable OR(95%CD P

Age L] 0.925(0.872-0.981) 0.009

Postoperative CRP ] 1.090(1.030-1.153) 0.003

Hookwire localization ——————— 3.489(0.905-5.452) 0.070

Postoperative NRS —_— 3.060(1.879-4.981)  <0.001

Colsed thoracic drainage time e 1.273(1.018-1.591) 0.034

Diabetes 4.244(0.574-7.391) 0.157

Smoking 1.6400.466-5.777) 0.441

Surgical duration L] 1.006€0.991-1.022) 0.418

Postoperative intravenous analgesia = 0.270€0.052-1.415) 0.121

Tube number L 12.358(0.607-9.156) 0.215
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Figure 1 Forest plot of multivariate analysis in training set
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Figure 2 Nomogram for chronic pain after single-port VATS
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A:ROC curve for training set. B: ROC curve for validation set. C: Calibration curve for training set. D: Calibration curve for validation set.
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Figure 3 ROC curve and calibration curve construction for chronic pain after single-port VATS
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