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laparoscopic surgery for colorectal cancer is high and significantly affects patient recovery. Therefore,
this study was performed to analyze the risk factors for postoperative DNR following laparoscopic
surgery for colorectal cancer and to construct a risk prediction model, in order to provide evidence-based
guidance for the prevention and treatment of postoperative DNR.

Methods: The clinical data of 227 patients with colorectal cancer who underwent laparoscopic surgery
with intraoperative monitoring of regional cerebral tissue oxygen saturation (rScO,) in Xiangya Hospital,
Central South University, from March 2018 to July 2020 were retrospectively analyzed. Common and
potential factors for postoperative DNR were selected as analysis variables. Univariate and multivariate
analyses were performed to determine the predictive factors of the model and construct a risk prediction
model. The predictive performance of the model was evaluated using receiver operating characteristic
(ROC) curves, the fit between the model and data was assessed using calibration curves, and nomograms
were plotted. Additionally, 30 patients meeting the inclusion and exclusion criteria from January 2021 to
July 2021 were selected for external validation of the prediction model.

Results: The incidence rate of postoperative DNR in the modeling group was 15.4% (35/227).
Multivariate analysis showed that age, years of education, comorbid diabetes, and lowest intraoperative
rScO, were independent influencing factors for postoperative DNR (all P<0.05). Based on this, a risk
prediction model for postoperative DNR following laparoscopic surgery for colorectal cancer was
constructed, with an area under the ROC curve of 0.757 (95% CI=0.676-0.839, P<0.001). The
calibration curve demonstrated good model fit according to the Hosmer-Lemeshow test (P=0.516), and
the external validation C-index was 0.617.

Conclusion: The risk prediction model for postoperative DNR associated with rScO, monitoring can be
used for individualized assessment of patients undergoing laparoscopic colorectal cancer surgery, and
provide a clinical basis for the prevention of postoperative DNR.
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Table 1 Comparison of clinical data between the DNR group and non-DNR group
A DNR 41 (n=35) JEDNR 41 (n=192) Xz P
— TR
AR M(IQR)] 69(63~72) 63(57~68) -3.077 0.002
P (%)]

% 27(77.1) 120(62.5)

'8 8(22.9) 72(37.5) 78 009
BMI(kg/m?,X + s) 22.65+2.30 22.68+2.98 4.191 0.042
ZHEAFRAE , MUIQR)] 7(6~9) 9(6~12) -2.308 0.021
Hblg/L, M(IQR)] 128(115~136) 128(112~139) -0.322 0.748
MMSE 53 [M(IQR)] 28(26~29) 29(27~30) -1.230 0.219
BRI (%))

o 26(74.3) 169(88.0)

4.612 0.032

él 9(25.7.0) 23(12.0)

I (%)]

I 27(77.1) 135(70.3)

H 8(22.9) 57(29.7) 0.676 o4t
(%))

I 32(91.4) 182(94.8)

H 3(8.6) 10(5.2) 0.620 0431

FARBEE
HELrSc0,(%,x + 5) 62.89+6.05 64.74+5.18 1.452 0.456
18¢0,, . 1%, M(IQR)] 54.5(52~58.5) 56.5(53~60) -1.813 0.070
ARrp ettt mL, M(IQR)] 100(100~200) 100(50~150) -2.641 0.008
JERIEI 1] (min, % + ) 281.31+72.95 267.09+75.74 0.742 0.390
FARME ] (min, % + 5) 210.77+65.28 197.43+69.37 0.145 0.704
JE B I [ (%) 2(5.7) 13(6.8) 0.054 0.817

Table 2 Multivariate regression analysis of factors for DNR in patients undergoing laparoscopic colorectal cancer surgery

®2 BERREEEMEFTAEEDNRHSEZREIERSHT

H AR B SE Wald P OR(95% CI)
ARHSe0,, . -0.074 0.035 4377 0.036 0.929(0.867~0.995)
ZHEFR -0.118 0.055 4.593 0.032 0.889(0.789~0.990)
AR i 0.001 0.001 1.773 0.183 1.001(0.999~1.003)
AR 0.071 0.028 6.265 0.012 1.074(1.016~1.136)
BMI 0.042 0.074 0.329 0.556 1.043(0.903~1.205)
WERR S 1.066 0.524 4131 0.042 2.903(1.039~8.111)
e IfiLHE -0.738 0.500 2.177 0.140 0.478(0.179~1.274)
JEE LI 0.282 0.774 0.133 0.716 1.326(0.291~6.048)
B -2.384 3.048 0.612 0.434 0.092
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Figure 3 Nomogram for risk prediction of DNR after laparoscopic colorectal cancer surgery
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Table 3 Comparison of clinical data between the modeling group and external validation group
Ap i AL (n=227) BUEZH (n=30) X7z P
— et
AR % M(IOR) ] 64(58~69) 68.5(65~71.5) -3.689 <0.001
Peiln(%)]
5 147(64.8) 16(46.7)
1.491 0.222
7 80(35.2) 14(53.3)
BMI [kg/m?, M(IQR)] 22.3(20.5~24.6) 23.1(21.48~25.8) -1.329 0.184
ZHEFRAE ,MUQR)| 9(6~12) 8.5(5~12) -0.789 0.430
I3 AL
Hb [g/L, M(IQR)] 128(113~138) 110(99.75~126) -3.368 0.001
BEPRIREn (%))
TG 195(85.9) 26(86.7)
0.013 0.910
i 32(14.1) 4(13.3)
LR (%)]
g 162(71.4) 23(76.7)
0.369 0.543
H 65(28.6) 7(23.3)
TR (%))
7o 214(94.3) 28(93.3)
7.848 0.837
H 13(5.7) 2(6.7)
FARB R
H21S0,(%,% + 5) 63.81+5.62 64.58+6.04 2317 0.721
ArfiSc0,,, [%,MUIQR)] 56(52.5~60) 58.5(55.87~61) -2.253 0.024
A 1fi [T, M(TQR) ] 100(50~150) 100(50~200) -0.969 0.332
DNR[n(%)]
o 192(84.6) 27(90.0)
0.617 0.432
s 35(15.4) 3(10.0)
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