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Value Study of Colorectal Leakage Score Combined with Neutrophil to
Lymphocyte Ratio and C-Reactive Protein to Albumin Ratio in Predicting

Anastomotic Leakage after Dixon Operation for Rectal Cancer*
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ABSTRACT Objective: To study the predictive value of colorectal leakage score (CLS) combined with neutrophil to lymphocyte
ratio (NLR) and C-reactive protein to albumin ratio (CAR) for anastomotic leakage after low anterior resection (Dixon) for rectal cancer.
Methods: 260 patients who underwent Dixon operation for rectal cancer in Affiliated Hospital of Guizhou Medical University from April
2020 to March 2022 were selected. According to the occurrence of postoperative anastomotic leakage, they were divided into anastomot-
ic leakage group and non anastomotic leakage group. The clinical data of patients were collectd, the CLS score of the two groups were
evaluated after operation. Neutrophils, lymphocyte count, C-reactive protein and albumin were detected at 1 and 3 d after operation, and
the NLR and CAR were calculated. Logistic regression was used to analyze the influencing factors of postoperative anastomotic leakage,
and receiver operating characteristic curve (ROC) was used to analyze the predictive value of CLS, NLR, CAR on anastomotic leakage.
Results: 20 cases of anastomotic leakage occurred in 260 patients, the incidence rate was 7.69%. The postoperative CLS score of anasto-
motic leakage group was higher than that of no anastomotic leakage group (P<<0.05). There were no significant differences in NLR and
CAR between the two groups at 1d after operation (P>0.05), and NLR and CAR in the anastomotic leakage group were higher than those
in the non anastomotic leakage group at 3d after operation (P<<0.05). There were significant differences in the distance from the anasto-
mosis to the anal margin, diabetes history, preoperative hypoproteinemia and the proportion of preoperative intestinal obstruction
between the two groups (P<<0.05). Multivariate Logistic regression analysis showed that distance from the anastomosis to the anal margin,
diabetes history, preoperative hypoproteinemia, preoperative intestinal obstruction, CLS, NLR and CAR were the influencing factors of

postoperative anastomotic leakage(P<<0.05). ROC curve analysis showed that the area under the curve (AUC) of CLS was 0.851, AUC
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of NLR was 0.861, and AUC of CAR was 0.859, the AUC of the combination of the three was 0.945, which was higher than that of single

detection. Conclusion: CLS score, NLR and CAR of patients with anastomotic leakage after Dixon operation increase, CLS score

combined with NLR and CAR can effectively predict the risk of anastomotic leakage after Dixon operation for rectal cancer, and which

can be used as an auxiliary index to evaluate anastomotic leakage, so as to reduce the incidence of postoperative anastomotic leakage.
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* 1 BEMAHIREE CLS.NLR CAR Lb# (a2t 5)
Table I Comparison of CLS, NLR and CAR in patients with or without anastomotic leakage(x+ s)

NLR CAR

Groups n CLS(score)
1 d after operation 3 d after operation 1 d after operation 3 d after operation

Non anastomotic

240 8.02+ 1.01 12.62+ 3.38 7.63% 2.21 0.22+ 0.18 0.38+ 0.20
leakage group
Anastomotic
20 14.69+ 1.88 13.35+ 3.75 1097+ 2.76 0.30+ 0.19 1.26x 0.47
leakage group
t -26.105 -0.920 -6.364 -1.902 -16.374
P <0.001 0.358 <0.001 0.058 <0.001
23 MERRZWEZRNARZSH ARIr 2 7G4 L (P>0.05), 4LV & B ST %

LR E VRS AR R BMLTNM Jp 0] G BR A JpA0fs BREES EPR S0 R AR SR FMAE R T AERH & L 25 A 4t
JE WA R R S e I S O R S R RS T TR (P<0.05), IR 2,

®2 AXMAEAREZFIRRER LR

Table 2 Comparison of clinical data of patients with or without anastomotic leakage

Clinical d Anastomotic leakage Non anastomotic 2
inical data t P
group(n=20) leakage group(n=240) N
Male 8(40.00% ) 145(60.42%) 3.178 0.075
Gender
Female 12(60.00% ) 95(39.58%)
Age(years) 66.35+ 9.37 64.39% 9.77 0.865 0.388
BMI(kg/m?) 23.15% 1.96 22.84+ 2.41 0.560 0.576
I stage 3(15.00%) 75(31.25%) 3.471 0.176
TNM stage IT stage 8(40.00% ) 98(40.83%)
[T stage 9(45.00%) 67(27.92%)
Distance from the anastomosis <3cm 15(75.00%) 124(51.67%) 4.040 0.044
to the anal margin >3 cm 5(25.00%) 116(48.33%)
Adenoepithelial carcinoma 6(30.00% ) 75(31.25%) 0.714 0.870
Tubular adenocarcinoma 9(45.00%) 114(47.50%)
Pathological type
Mucinous adenocarcinoma 3(15.00%) 38(15.83%)
Other 2(10.00%) 13(5.42%)
Low differentiation 3(15.00%) 17(7.08%) 1.636 0.441
Degree of differentiation Medium differentiation 11(55.00%) 142(59.17%)
High differentiation 6(30.00% ) 81(33.75%)
No 3(15.00%) 82(34.17%) 3.082 0.079
Smoking history
Yes 17(85.00%) 158(65.83%)
No 5(25.00%) 78(32.50%) 0.478 0.489
Drinking history
Yes 15(75.00%) 162(67.50%)
Hypertension 3(15.00%) 58(24.17%) 0.864 0.353
Disease history Heart disease 5(25.00%) 61(25.42%) 0.002 0.967
Diabetes 11(55.00%) 45(18.75%) 14.355 <0.001
Hypoproteinemia 9(45.00%) 30(12.50%) 15.294 <0.001
Preoperative Anemia 2(10.00%) 32(13.33%) 0.181 0.671
Intestinal obstruction 12(60.00% ) 59(24.58%) 11.666 0.001
Laparotomy 12(60.00% ) 116(48.33%) 1.005 0.316

Surgical method
Laparoscope 8(40.00%) 124(51.67%)
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P& 0BT RS (<3 em=1, >3 em=0) FHIRIE L (5
=1, 76 =0) AR (A MLAE (7 =1, 75 =0) . A §i i M B (47
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JE AT s (A =1, 78 =0) g AL B AT Logistics [51 )73
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MR R (P<0.05), L3 3.

* 3 MENRNESEE Logistics ERSHT

Table 3 Multifactor Logistic regression analysis of anastomotic leakage

Variable B SE Wald +* P OR 95%CI

Distance from the anastomosis

1.257 0.365 11.836 <<0.001 3.516 1.915~8.023
to the anal margin
Disease history 1.017 0.330 9.496 0.002 2.765 1.358~4.952
Preoperative hypoproteinemia 0.813 0.302 7.258 0.007 2.255 1.243~4.058
Preoperative intestinal
1.118 0.355 9.930 0.001 3.058 1.917~7.700
obstruction

CLS 1.252 0.373 11.288 <<0.001 3.497 2.131~9.182
NLR 1.349 0.380 12.595 <<0.001 3.853 2.542~11.278
CAR 1.462 0.412 12.618 <<0.001 4314 3.079~15.454

2.5 CLS.NLR.CAR 3 EEREME QRN E
ROC i 7k, CLS §) AUC 2 0.851, RELE S55F7 R
93.31% .80.02% ,NLR fij AUC K 0.861, I 542 R

91.72% .70.01% ,CAR ) AUC K 0.859, REFE 5 SN
62.54% .90.02% , —F B4 F ) AUC Sy 0.945, R A% 5 5y
SN 98.82%.90.04%, ULEE 4,ROC gk WIE 1,

% 4 CLS\NLR.CAR W EZEARFEWE QiR BINNE
Table 4 Predictive value of CLS, NLR and CAR for postoperative anastomotic leakage

Indexes AUC SE 95%ClI Sensitivity( % ) Specificity( % )
CLS 0.851 0.056 <0.001 0.741~0.962 93.31 80.02
NLR 0.861 0.046 <0.001 0.770~0.952 91.72 70.01
CAR 0.859 0.038 <0.001 0.785~0.933 62.54 90.02
Combination of the three 0.945 0.034 <0.001 0.878~1.000 98.82 90.04
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Fig.1 ROC curve of CLS, NLR and CAR for predicting postoperative

anastomotic leakage
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