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Construction of a nomogram prediction model for the risk of
conversion to open chest during thoracoscopic lobectomy in lung
cancer patients*

Li Bing, Chen Ping, Zhang Ning, Chen Xiaowei, Guo Jianxia, Zhou Ping
(Department of Thoracic Surgery, Harrison International Peace Hospital, Hengshui, Hebei 053000, China)

Abstract: Objective Construction of a nomogram prediction model for the risk of conversion from
thoracoscopic lobectomy to thoracotomy in patients with lung cancer. Methods 160 patients who underwent
thoracoscopic lobectomy for lung cancer from August 2021 to February 2023 were selected and randomly divided
into a modeling group (112 cases) and a validation group (48 cases), the modeling group was divided into an open-
chest group and an non open-chest group according to whether or not they were converted to open-chest
intraoperatively; Multivariate Logistic regression analysis (Enter method) was applied to analyze the risk factors of
change to thoracotomy during thoracoscopic lobectomy for lung cancer patients; R software was applied to construct
column chart models and evaluate the predictive performance of the models. Results In this study, 39 out of 112

lung cancer patients changed to thoracotomy during thoracoscopic lobectomy, with an incidence rate of 34.82%.
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There were statistical differences between the open-chest group and the non open-chest group in terms of age,

pulmonary tuberculosis, tumor location (upper lobe of lung), and pleural adhesions (P <0.05). The results of

multivariate Logistic regression analysis showed that age > 65 years, presence of tuberculosis, tumor location (upper

lobe of lung), and presence of pleural adhesions were risk factors (P < 0.05). The validation results of the modeling

group showed that the area under the receiver operator characteristic curve (ROC curve) (AUC) was 0.857, with a

good discrimination, the H-L test showed a good consistency (y° = 5.34, P = 0.502). The AUC of external validation

was 0.917, with a good discrimination, the H-L test with a good consistency (y* = 6.21, P=0.414). Conclusion

Age > 65 years old, presence of pulmonary tuberculosis, tumor location (upper lobe of lung), and pleural adhesions

are risk factors for change to thoracotomy in lung cancer patients undergoing thoracoscopic lobectomy. The column

chart model constructed based on this has good discrimination and consistency, and can intuitively predict the risk of

thoracoscopic lobectomy to change to thoracotomy in lung cancer patients.
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Table 1 Comparison of general data between the two groups
— PER (%) AR (%) — WA 15 (%) R ILIE 31(%)
E z >65 % <65% T ] %
B (n=112) 63(56.25) 49(43.75) 38(33.93) 74(66.07) 23.47+331 57(50.89) 55(49.11) 54(4821) 58(51.79)
B (n=48)  28(58.33) 20(41.67) 14(29.17)  34(70.83) 23444337 25(52.08) 23(47.92) 22(45.83) 26(54.17)
tx*{H 0.06 0.35 0.05 0.02 0.08
PAH 0.807 0.556 0.958 0.890 0.782
— HEPRI 15 (%) filiziA% 19 (%) Jifea 22 5] (%) Jisea oz E (%)
A 7 A v i B it et [
HAEA (n = 112) 57(50.89)  55(49.11)  43(3839)  69(61.61)  69(61.61)  43(38.39)  41(36.61)  71(63.39)
YR (n = 48) 23(47.92)  25(52.08)  19(39.58)  29(60.42)  26(54.17)  22(45.83)  12(25.00)  36(75.00)
thx*{H 0.12 0.02 0.77 2.04
P 0.730 0.887 0.380 0.153
- FARTF (%) JiE AR 11(%) JRELT ] (%) MBS 151(%)
WAtk BRGMIER >3.5cem <3.5cm 0- I 3t -9 H TG
A (n = 112) 83(74.11) 29(25.89) 60(53.57)  52(46.43)  55(49.11)  57(50.89)  40(35.71)  72(64.29)
YUEL (n = 48) 30(62.50) 18(37.50)  21(43.75)  27(56.25)  22(45.83)  26(54.17)  15(31.25)  33(68.75)
tlx* {5 2.18 1.30 0.14 0.30
P 0.140 0.255 0.704 0.586
20331 1fiLA%/(mmol/L) FIZE I/ (g/L) FAREFA]/min AR I3 /mL
HHL (n = 112) 6.48+1.24 35.17+4.73 182.13+10.34 223.98+13.65
UL (n = 48) 6.47+1.30 35.24+4.80 181.98+10.43 223.61+13.24
i A 0.05" 0.09" 0.08" 0.16"
PH 0.963 0.932 0.933 0.874
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Table 2 Comparison of clinical data between open and non—-open chest groups

— PER (%) AR 15(%) BMI/ WA 151 (%) FHILE (%)
L 'S >65 % <65  (kgm’) # % # %
TPz (n=39)  20(51.28) 19(48.72)  20(51.28)  19(48.72) 23.54x328 18(46.15) 21(53.85) 16(41.03)  23(58.97)
RIFN4L(n=73) 43(58.90) 30(41.10)  18(24.66) 55(75.34) 23.43+332 39(53.42) 34(46.58) 38(52.05) 35(47.95)
tx*{H 0.60 8.04 0.17° 0.54 1.24
PE 0.439 0.005 0.867 0.463 0.266
- IR 11 (%) &% 191(%) a2l 5] (%) g S 1% )
H T A v i 89 it [ bt AR -t
FEHa4L (n = 39) 17(4359)  22(56.41)  24(61.54)  15(38.46)  23(58.97) 16(41.03)  25(64.10)  14(35.90)
KIFMZH (n=73)  40(54.79)  33(4521)  19(26.03)  54(73.97)  46(63.01)  27(36.99) 16(21.92)  57(78.08)
A 1.28 13.55 0.18 19.49
PIH 0.258 0.000 0.675 0.000
- FARITA (%) s EA 11(%) S ELT 15 (%) sz 41(%)
HARfinl IRy BCAMIBR >35em <3.5cm 0- I 3t -1 A Jt
THHaZH (n = 39) 27(69.23) 12(30.77) 20(51.28) 19(48.72)  19(48.72)  20(51.28) 23(58.97) 16(41.03)
KIFWZH (n =73) 56(76.71) 17(23.29) 40(54.79) 33(4521) 36(49.32)  37(50.68) 17(23.29) 56(76.71)
Uy A 0.74 0.13 0.00 14.10
Py 0.389 0.723 0.952 0.000
205 T4/ (mmol/L) FI& 1/ (g/L) FARHEF Al /min ARH R I 15 /mL
TFGZH (n = 39) 6.57+1.17 34.24+4.63 183.54+10.29 224.57+14.35
KWL (n = 73) 6.43+1.28 35.67+4.76 181.37+10.37 223.67+13.28
i A 0.57 1.52° 1.06° 0.33
P1H 0.571 0.131 0.292 0.740
T 19 H.
*3 BLEME 1%, UWLIE 1,
Table 3 Independent variable assignment 24 B EEKES TR A BT & E
At T AE 72 B H A EBLGIE
AE >65% =1,<65% =0 AR IR UEZS R R, 23 ROC curve, 2R
it % H=1,%=0 1AL (area under the curve, AUC) 40.857 (95%ClI:
s 32 Bt 1 = 1, ARA B =0 0.790~0.924) ([#12), KEfZpRS 1468 (813),
TG 14 f=1,%=0 H-LES Bs—3ERYF (x* =534, P=0.502).
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Table 4 Multivariate Logistic analysis of thoracoscopic lobectomy with conversion to
open chest in patients with lung cancer

SFS B SE Wald x* 1 P ORfH 95%C1
AER>65 % 1.121 0.525 4.562 0.033 3.069 1.097 ~ 8.587
filizti i 1.159 0.500 5.364 0.021 3.186 1.195 ~ 8.494
Jieoge A2 Ml 1.287 0.507 6.435 0.011 3.621 1.340 ~ 9.784
PRS2 1.179 0.506 5.423 0.020 3.252 1.205 ~8.775
Wi -3.097 0.588 27.704 0.000 0.045
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Fig. 1 Nomogram graphical model of thoracoscopic lobectomy with conversion to open chest in patients with lung cancer
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