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Background: Colorectal cancer is a common digestive tract malignancy that seriously affects patients’ 
quality of life and survival time. Surgery is the main treatment modality, but postoperative prognosis varies 
greatly. This study sought to explore the impact of perioperative inflammatory indicators on disease-free 
survival (DFS) in patients after radical resection of rectal cancer and to construct a nomogram for clinical 
reference.
Methods: A retrospective analysis was performed on 304 primary rectal adenocarcinoma patients who 
underwent laparoscopic radical resection of rectal cancer at the Affiliated Hospital of Xuzhou Medical 
University from May 1, 2018 to September 30, 2020. The patients were divided into a training set (n=213) 
and a validation set (n=91) at a ratio of 7:3. The cut-off values of each inflammatory indicator based on the 
receiver operating characteristic (ROC) curve were determined and each indicator was divided into high and 
low groups. The least absolute shrinkage and selection operator (LASSO)-Cox regression model was used 
to analyze the independent risk factors affecting DFS, and a nomogram was established. The model was 
internally validated using the validation set, and the discrimination, calibration, and clinical application value 
of the nomogram were evaluated using ROC curve, calibration curve, and clinical decision curve analysis 
(DCA).
Results: Tumor-node-metastasis (TNM) stage III, neural invasion, preoperative neutrophil-to-lymphocyte 
ratio (NLR) ≥1.995, postoperative systemic immune-inflammation index (SII) ≥451.05, and Δpan-immune-
inflammation value (ΔPIV) ≥144.36 (P<0.05) were independent factors for predicting the 3-year DFS of 
patients after rectal cancer surgery. The area under the ROC curve (AUC) of the nomogram was 0.811 [95% 
confidence interval (CI): 0.778–0.889] in the training set and 0.808 (95% CI: 0.785–0.942) in the validation 
set. The nomogram showed good calibration, indicating good consistency between predicted and actual 
risks. DCA demonstrated the clinical utility of the nomogram.
Conclusions: The nomogram constructed based on TNM stage III, neural invasion, preoperative 
NLR ≥1.995, postoperative SII ≥451.05, and ΔPIV ≥144.36 can predict the risk of 3-year DFS in patients 
undergoing curative surgery for rectal cancer, enabling strict postoperative follow-up and timely adjuvant 
treatment for high-risk patients.
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Introduction

Background

Rectal cancer is a common malignant tumor worldwide, and 
radical surgery is the primary treatment for rectal cancer (1).  
However, the prognosis of patients after surgery varies 
greatly, with some patients achieving good prognosis and 
others facing a high risk of metastasis and recurrence (2).  
Therefore, predicting patient prognosis is of great 
significance for clinicians to develop postoperative treatment 
plans and for patients to understand their condition.

Rationale and knowledge gap

Inflammation indicators are biological markers that reflect 
the immune and inflammatory status of the body. Studies 
have shown that inflammatory reactions play an important 
role in tumor occurrence, development, and metastasis, 
thereby affecting patient prognosis (3,4). Various studies 
have indicated that high levels of preoperative inflammation 
indicators suggest an increased risk of postoperative 
metastasis and recurrence in patients (5,6). In addition 
to preoperative inflammation indicators, postoperative 
inflammation indicators and perioperative indicator changes 
also have prognostic value (7). Because surgical stress can 
alter the body’s immune and inflammatory systems (8), the 

resection of the tumor itself can also change the patient’s 
inflammatory status, resulting in differences in postoperative 
systemic inflammation between individuals without cancer 
and those with cancer before surgery (9). Therefore, 
continuous monitoring of perioperative inflammation 
indicators is more predictive of postoperative survival risk 
than detecting inflammation indicators at a single time 
point during the perioperative period (10). However, 
comprehensive analysis and comparison of perioperative 
inflammation indicators regarding their prognostic value in 
radical surgery for rectal cancer have not been observed in 
current literature.

Nomograms are statistical prediction models that 
estimate the prognosis of individual patients by combining 
important prognostic factors. They have been established 
for various types of cancer and are superior to the single 
tumor-node-metastasis (TNM) staging system (11). 
Therefore, the nomogram has the potential to positively 
impact clinical practice. It can serve as an important 
reference for physicians in making clinical decisions: by 
summing up the scores of each risk factor, calculating 
the total score, and determining the probability of 3-year 
disease-free survival (DFS) for the corresponding patients 
postoperatively. The higher the total score, the greater 
the likelihood of poor prognosis, necessitating intensified 
monitoring, timely interventions to reduce recurrence, 
metastasis, or mortality, and prolonging patient survival. 
Simultaneously, it can assist healthcare institutions in more 
effectively allocating resources, prioritizing the management 
of high-risk patients, and lowering medical costs.

Objective

This study aims to analyze the prognostic value of 
perioperative inflammatory indicators in patients 
undergoing radical surgery for rectal cancer, and to assess 
the prognosis risk of patients more intuitively through the 
construction of nomogram, thus providing strong support 
for the formulation of individualized treatment plans. 
We present this article in accordance with the TRIPOD 
reporting checklist (available at https://jgo.amegroups.com/
article/view/10.21037/jgo-23-977/rc).

Methods

General information

Retrospective analysis of clinical data for 304 patients who 
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underwent laparoscopic radical resection for rectal cancer at 
the Affiliated Hospital of Xuzhou Medical University from 
May 1, 2018 to September 30, 2020. The data were divided 
into a training set (n=213) and a validation set (n=91) with 
a 7:3 ratio. Inclusion criteria: (I) patients with stage I–III 
rectal cancer who underwent laparoscopic radical resection; 
(II) pathologically confirmed rectal adenocarcinoma; and 
(III) age ≥18 years. Exclusion criteria: (I) currently using 
immunosuppressants, hormones, or other drugs that affect 
inflammatory responses; (II) severe infection, inflammation, 
or other complications; (III) received preoperative adjuvant 
therapy; (IV) positive surgical margins; and (V) other 
malignant tumors. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
study was approved by the ethics committee of the Affiliated 
Hospital of Xuzhou Medical University (No. XYFY2023-
KL256-01) and the requirement for individual informed 
consent was waived for the retrospective analysis.

Study indicators

Study indicators include age, gender, postoperative 

adjuvant treatment, tumor location, tumor diameter, 
tumor differentiation degree, vascular invasion, neural 
invasion, anastomotic leaks, TNM stage, carcinoembryonic 
antigen (CEA), carbohydrate antigen 19-9 (CA19-9), 
and perioperative inflammatory indicators. Perioperative 
inflammatory indicators include 15 inflammation indicators 
such as preoperative neutrophil-to-lymphocyte ratio 
(NLR), postoperative NLR, ΔNLR, preoperative platelet-
to-lymphocyte ratio (PLR), postoperative PLR, ΔPLR, 
preoperative lymphocyte-to-monocyte ratio (LMR), 
postoperative LMR, ΔLMR, preoperative systemic 
immune-inflammation index (SII), postoperative SII, 
ΔSII, preoperative pan-immune-inflammation value 
(PIV), postoperative PIV, and ΔPIV. Detailed information 
is provided in Table 1. Blood samples for preoperative 
inflammation indicators are collected within 7 days 
before surgery; postoperative blood samples are collected 
21–56 days after surgery, before starting adjuvant 
treatment. This is the optimal period for evaluating 
postoperative inflammation indicators, as trauma and 
adjuvant chemotherapy after surgery can affect blood cell  
counts (12).

Table 1 Calculation formulas for 15 inflammation indicators

Indicator Calculation formula

Preoperative NLR Preoperative neutrophils/lymphocytes

Postoperative NLR Postoperative neutrophils/lymphocytes

ΔNLR Postoperative NLR minus preoperative NLR

Preoperative PLR Preoperative platelets/lymphocytes

Postoperative PLR Postoperative platelets/lymphocytes

ΔPLR Postoperative PLR minus preoperative PLR

Preoperative LMR Preoperative lymphocytes/monocytes

Postoperative LMR Postoperative lymphocytes/monocytes

ΔLMR Postoperative LMR minus preoperative LMR

Preoperative SII Preoperative neutrophils × platelets/lymphocytes

Postoperative SII Postoperative neutrophils × platelets/lymphocytes

ΔSII Postoperative SII minus preoperative SII

Preoperative PIV Preoperative neutrophils × platelets × monocytes/lymphocytes

Postoperative PIV Postoperative neutrophils × platelets × monocytes/lymphocytes

ΔPIV Postoperative PIV minus preoperative PIV

NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; SII, systemic immune-
inflammation index; PIV, pan-immune-inflammation value.
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Follow-up

Patients received follow-up visits every 3 months in the 
first 2 years after surgery, and then every 6 months for the 
next 3 to 5 years. Follow-up visits included tumor marker 
testing, chest computed tomography (CT), abdominal 
CT, and colonoscopy. The endpoint events were recorded 
based on these results, defined as postoperative recurrence, 
metastasis, or death. DFS was defined as the time from 
surgery to disease recurrence, metastasis, death, or the last 
follow-up visit. The last follow-up visit was on September 
30th, 2023.

Statistical analysis

Application of SPSS 25 and R 4.3.1 analysis. Comparison of 
count data used Chi-square test. The optimal cutoff values 
for predicting DFS were determined by the maximum 
value of the Youden index calculated through the receiver 
operating characteristic (ROC) curve, and converted to 
binary variables. The least absolute shrinkage and selection 
operator (LASSO) regression and ten-fold cross-validation 
were used to screen all variables, and meaningful variables 
were used for multivariate Cox regression analysis to 
determine the independent predictive factors affecting 
DFS. A nomogram was established to predict the 3-year 
DFS risk based on the independent predictive factors. 
ROC curves and calibration curves were drawn to evaluate 
the discrimination and calibration of the predictive model. 
The clinical net benefit of the nomogram under different 
threshold probabilities was evaluated using decision curve 
analysis (DCA), and the internal validation of the nomogram 
was performed using the validation set. A P value of less 
than 0.05 was considered statistically significant.

Results

Best cut-off values for various inflammatory indicators in 
the training set patients

According to ROC curve analysis, the cut-off values 
for preoperative NLR, postoperative NLR, ΔNLR, 
preoperative PLR, postoperative PLR, ΔPLR, preoperative 
LMR, postoperative LMR, ΔLMR, preoperative SII, 
postoperative SII, ΔSII, preoperative PIV, postoperative 
PIV, and ΔPIV are 1.995, 1.81, 0.865, 148.44, 141.05, −2.24, 
5.155, 4.76, 0.7, 487.89, 451.05, 68.22, 206.33, 199.23, and 
144.36, respectively.

Patient baseline characteristics

A total of 304 patients were included in this study, with 213 
patients in the training set and a 3-year DFS rate of 70% 
(149/213). There were 125 male patients and 88 female 
patients, with 123 patients aged ≥60 years and 90 patients 
aged <60 years. The validation set included 91 patients, 
with a 3-year DFS rate of 69.2% (63/91). There were 55 
male patients and 36 female patients, with 62 patients aged 
≥60 years and 29 patients aged <60 years. The training set 
and validation set were balanced and comparable in terms 
of various variables (Table 2).

Establishing LASSO-Cox regression model

Using LASSO regression and ten-fold cross-validation to 
select lambda.1se as the optimal lambda value, ensuring 
a good fit while incorporating the minimum number of 
variables, resulting in the most parsimonious predictive 
model. Finally, six variables were selected, including TNM 
stage III, neural invasion, preoperative NLR ≥1.995, 
postoperative SII ≥451.05, postoperative PIV ≥199.23, and 
ΔPIV ≥144.36 (Figure 1).

Multifactor Cox regression analysis was performed 
with independent variables TNM, neural invasion, 
preoperative NLR, postoperative SII, postoperative 
PIV, and ΔPIV. The results showed that TNM stage III 
[hazard ratio (HR) =2.572; 95% confidence interval (CI): 
1.529–4.327; P<0.001], neural invasion (HR =2.487; 95% 
CI: 1.491–4.148; P<0.001), preoperative NLR ≥1.995 
(HR =1.845; 95% CI: 1.07–3.183; P=0.02), postoperative 
SII ≥451.05 (HR =2.687; 95% CI: 1.121–6.438; P=0.02), 
and ΔPIV ≥144.36 (HR =2.053; 95% CI: 1.139–3.7; 
P=0.01) were independent predictive factors affecting 
DFS in patients undergoing rectal cancer radical surgery  
(Table 3).

Constructing a nomogram

We constructed a nomogram for predicting 3-year DFS 
following radical resection of rectal cancer using five 
variables: TNM stage III, neural invasion, preoperative 
NLR ≥1.995, postoperative SII ≥451.05, and ΔPIV ≥144.36 
(Figure 2). By adding the corresponding scores for each 
variable, the total score corresponds to the probability of 
3-year DFS after surgery. A higher total score indicates a 
lower 3-year DFS rate.
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Table 2 Clinical pathological characteristics of patients in the training and validation sets after rectal cancer

Variables Training set (n=213) Validation set (n=91) χ2 value P value

Age (years), n (%) 2.887 0.09

<60 90 (42.3) 29 (31.9)

≥60 123 (57.7) 62 (68.1)

Gender, n (%) 0.081 0.80

Female 88 (41.3) 36 (39.6)

Male 125 (58.7) 55 (60.4)

Postoperative adjuvant therapy, n (%) 1.048 0.36

No 78 (36.6) 39 (42.9)

Yes 135 (63.4) 52 (57.1)

Primary tumor site, n (%) 3.502 0.07

Upper 83 (39.0) 46 (50.5)

Middle or low 130 (61.0) 45 (49.5)

Tumor size (cm), n (%) 2.209 0.15

<5 151 (70.9) 72 (79.1)

≥5 62 (29.1) 19 (20.9)

Degree of differentiation, n (%) 1.071 0.32

Well or moderately 179 (84.0) 72 (79.1)

Poorly 34 (16.0) 19 (20.9)

Presence of vascular invasion, n (%) 0.143 0.76

Negative 168 (78.9) 70 (76.9)

Positive 45 (21.1) 21 (23.1)

Presence of neural invasion, n (%) 1.224 0.28

Negative 166 (77.9) 76 (83.5)

Positive 47 (22.1) 15 (16.5)

Anastomotic leaks, n (%) 0.055 0.82

No 196 (92.0) 83 (91.2)

Yes 17 (8.0) 8 (8.8)

TNM stage, n (%) 0.443 0.79

I 59 (27.7) 28 (30.8)

II 68 (31.9) 26 (28.6)

III 86 (40.4) 37 (40.7)

CEA, n (%) 0.053 0.89

<5 ng/mL 141 (66.2) 59 (64.8)

≥5 ng/mL 72 (33.8) 32 (35.2)

Table 2 (continued)
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Table 2 (continued)

Variables Training set (n=213) Validation set (n=91) χ2 value P value

CA19-9, n (%) 1.255 0.33

<35 U/mL 190 (89.2) 77 (84.6)

≥35 U/mL 23 (10.8) 14 (15.4)

Preoperative NLR, n (%) 0.016 >0.99

<1.995 106 (49.8) 46 (50.5)

≥1.995 107 (50.2) 45 (49.5)

Postoperative NLR, n (%) 0.56 0.52

<1.81 87 (40.8) 33 (36.3)

≥1.81 126 (59.2) 58 (63.7)

ΔNLR, n (%) 3.29 0.08

<0.865 164 (77.0) 61 (67.0)

≥0.865 49 (23.0) 30 (33.0)

Preoperative PLR, n (%) 3.075 0.09

<148.44 133 (62.4) 47 (51.6)

≥148.44 80 (37.6) 44 (48.4)

Postoperative PLR, n (%) 0.361 0.61

<141.05 95 (44.6) 44 (48.4)

≥141.05 118 (55.4) 47 (51.6)

ΔPLR, n (%) 0.078 0.79

<−2.24 76 (35.7) 34 (37.4)

≥−2.24 137 (64.3) 57 (62.6)

Preoperative LMR, n (%) 0.108 0.80

<5.155 98 (46.0) 40 (44.0)

≥5.155 115 (54.0) 51 (56.0)

Postoperative LMR, n (%) 3.443 0.07

<4.76 97 (45.5) 31 (34.1)

≥4.76 116 (54.5) 60 (65.9)

ΔLMR, n (%) 0.846 0.38

<0.7 55 (25.8) 19 (20.9)

≥0.7 158 (74.2) 72 (79.1)

Preoperative SII, n (%) 0.504 0.52

<487.89 117 (54.9) 54 (59.3)

≥487.89 96 (45.1) 37 (40.7)

Table 2 (continued)
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Table 2 (continued)

Variables Training set (n=213) Validation set (n=91) χ2 value P value

Postoperative SII, n (%) 0.017 0.90

<451.05 93 (43.7) 39 (42.9)

≥451.05 120 (56.3) 52 (57.1)

ΔSII, n (%) 1.219 0.31

<68.22 120 (56.3) 45 (49.5)

≥68.22 93 (43.7) 46 (50.5)

Preoperative PIV, n (%) 0.235 0.69

<206.33 139 (65.3) 62 (68.1)

≥206.33 74 (34.7) 29 (31.9)

Postoperative PIV, n (%) 0.3 0.90

<199.23 117 (54.9) 49 (53.8)

≥199.23 96 (45.1) 42 (46.2)

ΔPIV, n (%) 0.37 0.55

<144.36 166 (77.9) 68 (74.7)

≥144.36 47 (22.1) 23 (25.3)

TNM, tumor-node-metastasis; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9; NLR, neutrophil-to-lymphocyte ratio; 
PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; SII, systemic immune-inflammation index; PIV, pan-immune-
inflammation value.
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Figure 1 Identification of risk factors using the LASSO regression analysis. (A) The profile of LASSO coefficients for the candidate 
predictors. (B) Selection of tuning parameter (λ) in the LASSO model through ten-fold cross-validation. LASSO, least absolute shrinkage 
and selection operator.
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Validation of the nomogram

The internal validation of the nomogram was conducted 
using the validation set. The results showed that the area 
under the ROC curve (AUC) of the nomogram was 0.811 
(95% CI: 0.778–0.889) for the training set and 0.808 (95% 
CI: 0.785–0.942) for the validation set, indicating that the 
nomogram had high discriminatory ability in predicting 

3-year DFS after radical resection for rectal cancer  
(Figure 3).  The calibration curve showed that the 
predicted curve was close to the actual curve, indicating 
good consistency between the predicted probability by 
the nomogram and the actual results obtained through 
pathological biopsy (Figure 4). The DCA results showed 
that when the threshold probability of the patient’s outcome 
event was >10%, using the nomogram to predict the 3-year 
DFS of patients after radical resection for rectal cancer 
had a significantly higher net benefit than implementing 
interventions for all patients or no patients (Figure 5), 
indicating that the model had high clinical practical value.

Discussion

Key findings

This study employed LASSO-Cox regression analysis 
to identify risk factors for DFS after curative resection 
of rectal cancer. The risk factors identified were TNM 
stage III, neural invasion, preoperative NLR ≥1.995, 
postoperative SII ≥451.05, and ΔPIV ≥144.36. Additionally, 
a prognostic prediction model based on perioperative 
inflammatory markers was established to predict the 3-year 

Table 3 Multivariate Cox regression analysis of DFS in patients 
after rectal cancer radical resection

Variables HR (95% CI) P value

TNM III 2.572 (1.529, 4.327) <0.001

Neural invasion 2.487 (1.491, 4.148) <0.001

Preoperative NLR ≥1.995 1.845 (1.07, 3.183) 0.02

Postoperative SII ≥451.05 2.687 (1.121, 6.438) 0.02

Postoperative PIV ≥199.23 1.531 (0.714, 3.282) 0.27

ΔPIV ≥144.36 2.053 (1.139, 3.7) 0.01

DFS, disease-free survival; HR, hazard ratio; CI, confidence 
interval; TNM, tumor-node-metastasis; NLR, neutrophil-to-
lymphocyte ratio; SII, systemic immune-inflammation index; PIV, 
pan-immune-inflammation value.
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Figure 2 Nomogram for predicting 3-year DFS after radical surgery for rectal cancer. TNM, tumor-node-metastasis; NLR, neutrophil-to-
lymphocyte ratio; SII, systemic immune-inflammation index; PIV, pan-immune-inflammation value; DFS, disease-free survival.
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Figure 4 Calibration curves of 3-year DFS after radical surgery for rectal cancer. (A) Training set. (B) Validation set. DFS, disease-free 
survival.

Figure 3 The predictive performance of the nomogram. (A) ROC curve of the training set. (B) ROC curve of the validation set. ROC, 
receiver operating characteristic.

DFS in patients after curative resection of rectal cancer. 
Furthermore, the ROC curve, calibration curve, and DCA 
for both the training and validation sets demonstrated 
excellent predictive performance of the proposed model, 
indicating its potential application in clinical practice.

Strengths

The prognosis of cancer patients depends not only 
on factors such as tumor staging and pathological 
characteristics (13), but also closely relates to their immune 
status. Inflammation markers can reflect the immune state 

of the body and are closely associated with the occurrence, 
development, and prognosis of tumors. Meanwhile, tumors 
can also induce inflammation, creating a complex and 
multifaceted relationship (14). Although surgery is the most 
common and crucial treatment for cancer, it can lead to 
immune suppression and the release of pro-inflammatory 
factors, resulting in poor prognosis (15). Therefore, it 
is of great significance to explore not only preoperative 
indicators but also postoperative and perioperative indicator 
changes for predicting the prognosis of rectal cancer. 
Continuous monitoring of perioperative inflammation 
markers can better reflect the prognosis of surgical patients.



Journal of Gastrointestinal Oncology, Vol 15, No 2 April 2024 677

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(2):668-680 | https://dx.doi.org/10.21037/jgo-23-977

	 0.25	 0.50	 0.75	 1.00
Risk threshold

	 0.25	 0.50	 0.75	 1.00
Risk threshold

Nomogram 
All 
None

Nomogram 
All 
None

0.3

0.2

0.1

0.0

−0.1

0.3

0.2

0.1

0.0

−0.1

N
et

 b
en

ef
it

N
et

 b
en

ef
it

BA

Figure 5 DCA of 3-year DFS after radical surgery for rectal cancer. (A) Training set. (B) Validation set. DCA, decision curve analysis; DFS, 
disease-free survival.

Previous studies have established predictive models for 
the prognostic value of preoperative inflammatory indicators 
on colorectal cancer radical surgery outcomes. Building on 
this foundation, we innovatively incorporated postoperative 
inflammatory indicators and perioperative indicator changes, 
effectively expanding upon existing research. Through the 
analysis of perioperative inflammatory indicators, we further 
revealed the role of inflammation in rectal cancer radical 
surgery outcomes. Moreover, we applied machine learning 
algorithms to screen variables, with LASSO regression 
preventing model overfitting and collinearity issues, 
yielding the most valuable inflammatory indicators (16).  
As a visualization tool, the nomogram enables clinical 
physicians to intuitively display predictive model results, 
providing more accurate decision-making criteria. Notably, 
our nomogram exhibits superior predictive capabilities 
with an AUC of 0.811, surpassing that of Memorial Sloan 
Kettering Cancer Center and AJCC TNM staging (with 
AUCs of 0.79 and 0.74, respectively) (17).

Explanations of findings and comparison with similar 
research

TNM staging is a commonly used method for cancer 
staging, which evaluates the severity and spread of tumors. 
The higher the stage, the greater the severity of the tumor 
and the difficulty of treatment. Therefore, TNM staging is 
applied in many predictive nomograms for colorectal cancer 

prognosis (18,19). Neural invasion refers to tumor cells 
invading the nerve sheath or the presence of tumor cells 
within the nerve sheath, which is associated with tumor 
invasion, metastasis, cancer-related pain, and poor clinical 
outcomes. The New England Journal of Medicine has 
also considered neural invasion as pathological evidence of 
early metastasis in colorectal cancer, being independently 
associated with low survival rates (20). This study confirmed 
that TNM stage III and neural invasion are independent 
risk factors for DFS in patients after radical rectal cancer 
surgery, and incorporated them into the predictive model.

Preoperative NLR has been identified as an important 
biomarker for patients with rectal cancer, and multiple 
studies have confirmed its close association with poor 
prognosis. Hamid et al. evaluated 31 studies, including 7,553 
patients, and demonstrated that high preoperative NLR is 
independently associated with inferior DFS in rectal cancer 
patients undergoing curative surgical treatment, surpassing 
the predictive value of preoperative PLR (21). Portale 
et al. analyzed a larger cohort of patients (over 14,000 
individuals) and obtained consistent results, showing that 
higher preoperative NLR is associated with worse DFS in 
patients undergoing curative surgery for rectal cancer (22). 
These findings suggest that preoperative NLR can serve as 
an important prognostic indicator for rectal cancer patients, 
and patients with elevated preoperative NLR levels may 
require more aggressive treatment strategies.

Our study also found that postoperative SII is a strong 
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predictor of DFS in patients after radical resection for rectal 
cancer, which is consistent with the findings of Zhou et al., 
who discovered that higher postoperative SII in colorectal 
cancer patients is associated with shorter survival (23).  
In addition, Qi et al. found that postoperative SII aids in 
the early prediction of anastomotic leakage after rectal 
cancer surgery (24), which has a negative impact on local 
recurrence and survival rates after rectal cancer surgery, and 
early prediction and timely treatment can improve patient 
outcomes (25), indicating that postoperative SII has certain 
predictive value for the prognosis of rectal cancer patients.

PIV is a recently developed inflammation marker based 
on the data sets of Valentino and TRIBE phase-one trials. 
Corti et al. found that high baseline PIV and high ΔPIV 
(PIV after 3/4 weeks of treatment minus baseline PIV) 
were adverse prognostic factors in patients with metastatic 
colorectal cancer receiving immunosuppressive therapy, 
and were independently associated with an increased risk 
of early disease progression (26). Subsequently, Sato et al. 
demonstrated that preoperative PIV could also be applied 
to predict surgical outcomes in I–III stage colorectal cancer 
patients undergoing surgery (27). This study reveals that 
high ΔPIV is an independent risk factor for DFS in patients 
undergoing curative rectal cancer surgery, indicating that 
it may serve as a reference indicator for monitoring the 
disease progression in rectal cancer patients.

Implications and actions needed

Our model has been proven to have high value in predicting 
3-year DFS after rectal cancer radical resection. This model 
may assist clinicians in evaluating patients’ prognosis. 
However, there are certain limitations to this study: (I) it 
is a single-center, retrospective study, which may lead to 
statistical bias; our results require confirmation through 
multi-center, prospective studies; (II) only one-time pre- 
and post-operative inflammation index data were analyzed, 
without long-term continuous monitoring of inflammation 
indices; the value of dynamic changes in inflammation 
indices on prognosis needs further study; (III) the cut-off 
values for inflammation indices vary in each study; larger 
sample and multi-center research is needed to determine 
the optimal cut-off values for establishing better predictive 
models; and (IV) neoadjuvant therapy exerts a significant 
impact on inflammatory markers (28). To mitigate this 
influence, we opted to exclude patients who underwent 
neoadjuvant treatment. Naturally, this decision may affect 
the generalizability of the results. Subsequent studies 

could delve deeper into the variations of perioperative 
inflammatory markers under diverse treatment strategies to 
offer a more comprehensive understanding.

Conclusions

In conclusion, this study constructs an intuitive predictive 
nomogram for 3-year DFS after radical resection of rectal 
cancer based on five indicators: TNM stage III, neural 
invasion, preoperative NLR ≥1.995, postoperative SII 
≥451.05, and ΔPIV ≥144.36. The nomogram exhibits 
high accuracy and clinical practical value, enabling the 
identification of high-risk patients and aiding clinical 
physicians in implementing timely and effective interventions.
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