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Background: Colorectal cancer (CRC) ranks highly in malignant tumor incidence and mortality rates, 
severely affecting human health. The predictive value of the systemic immune-inflammation index (SII) 
in CRC prognosis is gaining attention, but there is limited research on the combined preoperative and 
postoperative SII. This study aims to explore the prognostic value of combined SII on disease-free survival 
(DFS) in patients undergoing radical surgery for rectal cancer.
Methods: We enrolled 292 patients with rectal cancer who underwent radical resection at the Affiliated 
Hospital of Xuzhou Medical University from May 2018 to September 2020, along with regular follow-
ups to document the DFS. Patients’ complete blood cell counts were assessed before surgery and between  
21–56 days postoperatively. Calculating preoperative and postoperative SII, patients were categorized 
into four groups based on the optimal cutoff values: (I) low-low group (preoperative SII <449.325 and 
postoperative SII <568.13); (II) high-low group (preoperative SII ≥449.325 and postoperative SII <568.13); 
(III) low-high group (preoperative SII <449.325 and postoperative SII ≥568.13); and (IV) high-high group 
(preoperative SII ≥449.325 and postoperative SII ≥568.13). The receiver operating characteristic (ROC) 
curve analysis evaluated the prediction efficacy of preoperative, postoperative, and combined SII. Kaplan-
Meier analysis generated DFS curves, and Cox regression analysis determined prognostic factors.
Results: With a median follow-up of 41 months, 65.4% (191/292) patients reached DFS. The clinical 
pathological features between the four groups are balanced and comparable (P>0.05). The area under the 
ROC curve for preoperative, postoperative, and combined SII was 0.668 [95% confidence interval (CI): 
0.6–0.737], 0.696 (95%CI: 0.63–0.763), and 0.741 (95% CI: 0.681–0.802), respectively. After adjusting for 
confounding factors such as adjuvant therapy, differentiation, vascular invasion, neural invasion, tumor-
node-metastasis (TNM) stage, carcinoembryonic antigen (CEA), and carbohydrate antigen 19-9 (CA19-
9), significant differences were observed between the high-low group [hazard ratio (HR) =2.403; 95% CI: 
1.255–4.602; P=0.008], low-high group (HR =5.058; 95% CI: 2.389–10.71; P<0.001), and high-high group 
(HR =6.214; 95% CI: 3.474–11.115; P<0.001) compared to the low-low group, with higher risks of adverse 
outcomes.
Conclusions: Combined SII has better predictive efficacy than monitoring preoperative or postoperative 
SII alone in rectal cancer patients undergoing radical surgery.
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Introduction

Background 

Colorectal cancer (CRC) is the third most common 
malignant tumor worldwide and the second leading cause 
of cancer-related deaths (1). The overall incidence of rectal 
cancer has been increasing annually, with an increase from 
27% in 1995 to 31% in 2019 (2). The 5-year survival 
rate for CRC is only 50–60% in more than ten countries, 
including China (3). Therefore, rectal cancer poses a serious 
health threat and a significant disease burden to the public. 
Laparoscopic radical surgery for rectal cancer is currently 
the main clinical treatment method, but there are still many 
patients with poor prognoses (4). Therefore, it is urgent to 
find non-invasive indicators that can predict the survival 
status of patients after radical surgery for rectal cancer.

Rationale and knowledge gap

Tumor-node-metastasis (TNM) is a classification system 
used for cancer stage, which describes the size of the tumor, 

the degree of lymph node spread, and whether the cancer 
has metastasized to distant organs. Although widely used, it 
solely focuses on the biological characteristics of tumors and 
fails to consider the individual patient’s overall condition, 
leading to an inadequate ability to accurately predict 
the survival prognosis for all rectal cancer patients (5).  
In addition, commonly used serum tumor markers observe 
the occurrence and development of tumors, but their 
detection sensitivity and specificity are not high, limiting 
their value as efficacy detection indicators (6). More 
prognostic indicators are needed to assist in classification 
and achieve precise individualized treatment. Studies have 
indicated that inflammation and immunity play a crucial 
role in the occurrence, progression, and treatment of 
tumors (7-9). For example, preoperative neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio 
(PLR), and systemic immune-inflammation index (SII) all 
have predictive value for CRC, and preoperative SII has 
better predictive ability than NLR and PLR (10). However, 
previous studies often consider CRC as a whole entity 
and rarely investigate the separate effects of preoperative 
SII on the prognosis of rectal cancer (11,12). Given their 
distinct locations and varying prognoses, studying colon and 
rectal cancer separately may reduce prognostic differences 
associated with different tumor sites. In addition, previous 
research primarily focused on preoperative indicators, but 
recent studies have shown that postoperative SII is also a 
prognostic factor for malignant tumors (13,14). Currently, 
there is no research on the combined value of preoperative 
and postoperative SII in predicting the prognosis of rectal 
cancer. Continuous monitoring of SII changes may provide 
better predictive value than independent evaluation.

Objective

Therefore, this study aims to explore the assessment 
ability of preoperative, postoperative, and combined SII in 
predicting the prognosis of patients after curative resection 
for rectal cancer, providing new clues for early detection 
of poor prognosis patients, strengthening monitoring 
and treatment, and prolonging survival. We present 
this article in accordance with the STROBE reporting 
checklist (available at https://tcr.amegroups.com/article/

Highlight box

Key findings
• The combination of preoperative and postoperative systemic 

immune-inflammation index (SII) had superior predictive efficacy 
than using either preoperative or postoperative SII alone in 
patients after radical rectal cancer surgery. 

What is known and what is new? 
• The former studies have demonstrated that preoperative high SII 

is a powerful indicator of poor prognosis for patients with primary 
colorectal cancer undergoing radical surgery.

• There have been no studies on the prognostic value of combined 
preoperative and postoperative SII for rectal cancer, and continuous 
monitoring of SII changes may provide better predictive value than 
standalone assessment.

What is the implication, and what should change now? 
• Our research results highlighted the potential importance of 

considering the combined use of SII as a prognostic factor for 
rectal cancer patients. More research is needed to fully understand 
the impact of SII on patient outcomes and to determine the best 
strategy for incorporating SII monitoring into clinical practice.
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Methods

Study design

This retrospective cohort study included 292 patients with 
primary rectal adenocarcinoma who underwent laparoscopic 
radical resection at the Affiliated Hospital of Xuzhou Medical 
University from May 1, 2018, to September 30, 2020. The 
inclusion criteria were as follows: (I) age >18 years; (II) first-
time undergoing laparoscopic radical surgery for rectal 
cancer; (III) postoperative histopathological diagnosis of 
rectal adenocarcinoma; (IV) blood samples were collected 
within 7 days before surgery for preoperative SII and 
between 21 and 56 days after surgery for postoperative 
SII, but before initiation of adjuvant therapy; (V) patients 
classified as stage I–III according to the eighth edition 
stage system for CRC. The exclusion criteria were: (I) 
metastatic rectal cancer; (II) acute infection, hematologic 
disorders, or use of drugs affecting blood cell counts; (III) 
preoperative neoadjuvant therapy; (IV) colonic perforation 
or obstruction before surgery; (V) non-R0 resection; (VI) 
concurrent distant metastasis or other malignant tumors; 
(VII) incomplete baseline data. Patients were divided into a 
low preoperative SII group, a high preoperative SII group, 
a low postoperative SII group, and a high postoperative 
SII group. Furthermore, patients were divided into four 
groups: (I) low-low group (preoperative SII <449.325 and 
postoperative SII <568.13; n=112); (II) high-low group 
(preoperative SII ≥449.325 and postoperative SII <568.13; 
n=71); (III) low-high group (preoperative SII <449.325 and 
postoperative SII ≥568.13; n=32); and (IV) high-high group 
(preoperative SII ≥449.325 and postoperative SII ≥568.13; 
n=77). The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Ethics Committee of Affiliated Hospital of 
Xuzhou Medical University (No. XYFY2023-KL256-01). 
The study was a single-center retrospective study, and the 
requirement for informed consent was therefore waived by 
the Ethics Committee.

Data collection

All clinical pathological characteristics and laboratory test 
results of the study patients were collected from medical 
records. Utilizing a formula to calculate the preoperative 
and postoperative SII: SII = neutrophil count × platelet 

count/lymphocyte count. Preoperative routine blood test 
results were collected within 7 days before the surgery. 
The period for measuring postoperative routine blood test 
results was between 21 and 56 days after the operation, 
which corresponds to the window between the resolution 
of surgical trauma and the commencement of adjuvant 
chemotherapy. This is because adjuvant chemotherapy 
may interfere with hematological parameters (15). To more 
accurately evaluate the impact of combined SII on survival 
time, we considered other potential factors that may 
affect survival time. By reviewing relevant literature (16),  
we identified the following 11 covariates: age, gender, 
postoperative adjuvant treatment, tumor location, tumor 
size, differentiation degree, presence of vascular and neural 
invasion, TNM stage, carcinoembryonic antigen (CEA) and 
carbohydrate antigen 19-9 (CA19-9). 

Follow-up

Postoperatively, patients underwent follow-up examinations 
every 3 months for the first 2 years and every 6 months for 
the subsequent 3 to 5 years. The follow-up contents include 
complete blood count, tumor markers, chest computed 
tomography (CT), abdominal CT, and colonoscopy. 
Outcome events were documented based on these records, 
which were defined as postoperative recurrence, metastasis, 
or death. Disease-free survival (DFS) was defined as the 
time from surgery to disease recurrence, metastasis, death, 
or last follow-up. The last follow-up was conducted on 
September 30, 2023. 

Statistical analysis

We estimated the sample size using the ten events per 
variable principle. According to this principle, each variable 
requires at least ten events, hence we included 101 patients 
with the outcome event (17). Statistical analysis was 
performed using SPSS 25.0 software. The optimal cutoff 
values of preoperative and postoperative SII for predicting 
DFS in rectal cancer patients were determined by receiver 
operating characteristic (ROC) curves. Count data were 
expressed as numbers (%), and intergroup comparisons were 
performed using the chi-square test. The Kaplan-Meier 
method was used to describe DFS distribution, and survival 
analysis was conducted using the log-rank test. To compare 
the prognostic risks of combined SII and individual SIIs, we 
established two Cox regression analyses under the condition 
of similar covariates. Only variables that showed significant 
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significance in the univariate Cox regression analysis were 
included in the multivariable Cox regression analysis. A 
two-sided P<0.05 was considered statistically significant. 

Results

Baseline characteristics comparison 

The entire patient screening process is shown in Figure 1. 
Among the 292 patients, there were 115 cases (39.4%) aged 
<60 years and 177 cases (60.6%) aged ≥60 years. There were 
173 male patients (59.3%) and 119 female patients (40.8%). 
The demographics and clinicopathological features are 
shown in Table 1. No significant differences were observed 
among the four groups regarding age, gender, postoperative 
adjuvant therapy, tumor location, tumor diameter, tumor 
differentiation grade, vascular and neural invasion, TNM 
staging, CEA, and CA19-9 levels (P>0.05), indicating a 
comparable balance among the groups (P>0.05).

ROC curve analysis 

We employed DFS as the state variable, with preoperative, 
postoperative, and combined SII serving as diagnostic 
variables. As shown in Figure 2, the area under the ROC 

curve was 0.668 [95% confidence interval (CI): 0.6–0.737] 
for preoperative SII, 0.696 (95% CI: 0.63–0.763) for 
postoperative SII, and 0.741 (95% CI: 0.681–0.802) for 
combined SII. The Youden index was calculated with the 
maximum value representing the optimal cutoff point, which 
was 449.325 for preoperative SII and 568.13 for postoperative 
SII. Patients were divided into a low preoperative SII group 
(preoperative SII <449.325) and high preoperative SII group 
(preoperative SII ≥449.325), as well as a low postoperative SII 
group (postoperative SII <568.13) and high postoperative SII 
group (postoperative SII ≥568.13).

The impact of combined SII on DFS

The median follow-up time was 41 months (3–61 months), 
and 102 patients experienced outcome events, resulting in a 
DFS rate of 65.4%. According to the combined SII, patients 
were divided into four groups: (I) low-low group; (II) low-
high group; (III) high-low group; and (IV) high-high group. 
Kaplan-Meier survival curve demonstrated significant 
differences among the four groups. The low-low group 
had 16 cases with outcome events (DFS rate of 85.7%), the 
high-low group had 22 cases (DFS rate of 69%), the low-
high group had 13 cases (DFS rate of 59.4%), and the high-
high group had 50 cases (DFS rate of 35%) (χ2=55.951, 
P<0.001, Figure 3).

Univariate and multivariate Cox regression analyses 

Univariate Cox regression analysis was initially performed 
to identify the prognostic factors affecting DFS. The 
results showed that postoperative adjuvant therapy, tumor 
differentiation, presence of vascular and neural invasion, 
TNM stage, CEA, CA19-9, preoperative SII, postoperative 
SII, and combined SII all significantly influenced DFS 
(P<0.05, Table 2). After excluding variables with no statistical 
significance in the univariate Cox regression analysis, two 
multivariable Cox regression models were constructed to 
investigate whether the combined SII could better reflect 
the impact on DFS: one model included combined SII 
and the other included uncombined SII. In the combined 
model, using the low-low group as reference, the high-low 
[hazard ratio (HR) =2.403; 95% CI: 1.255–4.602; P=0.008], 
low-high (HR =5.058; 95% CI: 2.389–10.71; P<0.001), 
and high-high groups (HR =6.214; 95% CI: 3.474–11.115; 
P<0.001) were both independent risk factors for DFS. In 
the uncombined model, the high preoperative SII group 
(HR =1.74; 95% CI: 1.078–2.808; P=0.023) and high 

330 patients were eligible

464 patients who underwent radical 
rectal cancer surgery from May 1, 

2018, to September 30, 2020

38 patients lost to follow-up

134 patients excluded:
• 65 patients had incomplete 

baseline data
• 34 patients received drugs affecting 

blood cell counts
• 15 patients received preoperative 

neoadjuvant therapy
• 7 patients’ TNM stage is IV
• 7 patients had a colonic obstruction
• 5 combined other cancers
• 1 patient had non-R0 resection

292 patients were included

Figure 1 Patient selection process. TNM, tumor-node-metastasis.



Translational Cancer Research, Vol 13, No 1 January 2024 375

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2024;13(1):371-380 | https://dx.doi.org/10.21037/tcr-23-1289

Table 1 Comparison of the clinical and pathological factors of patients between the low-low, high-low, low-high, and high-high groups

Parameters Number Low-low High-low Low-high High-high P value

Age (years) 0.736

<60 115 (39.38) 47 (40.87) 27 (23.48) 10 (8.70) 31 (26.96)

≥60 177 (60.62) 65 (36.72) 44 (24.86) 22 (12.43) 46 (25.99)

Gender 0.341

Female 119 (40.75) 41 (34.45) 35 (29.41) 14 (11.76) 29 (24.37)

Male 173 (59.25) 71 (41.04) 36 (20.81) 18 (10.40) 48 (27.75)

Postoperative adjuvant therapy 0.323

No 114 (39.04) 39 (34.21) 28 (24.56) 17 (14.91) 30 (26.32)

Yes 178 (60.96) 73 (41.01) 43 (24.16) 15 (8.43) 47 (26.40)

Primary tumor site 0.635

Upper 124 (42.47) 45 (36.29) 34 (27.42) 15 (12.10) 30 (24.19)

Middle or low 168 (57.53) 67 (39.88) 37 (22.02) 17 (10.12) 47 (27.98)

Tumor size (cm) 0.088

<5 220 (75.34) 90 (40.91) 52 (23.64) 27 (12.27) 51 (23.18)

≥5 72 (24.66) 22 (30.56) 19 (26.39) 5 (6.94) 26 (36.11)

Degree of differentiation 0.693

Well or moderately 237 (81.16) 90 (37.97) 61 (25.74) 25 (10.55) 61 (25.74)

Poorly 55 (18.84) 22 (40.00) 10 (18.18) 7 (12.73) 16 (29.09)

Presence of vascular invasion 0.561

Negative 229 (78.42) 89 (38.86) 59 (25.76) 24 (10.48) 57 (24.89)

Positive 63 (21.58) 23 (36.51) 12 (19.05) 8 (12.70) 20 (31.75)

Presence of neural invasion 0.14

Negative 233 (79.79) 92 (39.48) 61 (26.18) 25 (10.73) 55 (23.61)

Positive 59 (20.21) 20 (33.90) 10 (16.95) 7 (11.86) 22 (37.29)

TNM stage 0.241

I–II 171 (58.56) 70 (40.94) 40 (23.39) 22 (12.87) 39 (22.81)

III 121 (41.44) 42 (34.71) 31 (25.62) 10 (8.26) 38 (31.41)

CEA (ng/mL) 0.051

<5 197 (67.47) 83 (42.13) 44 (22.34) 25 (12.69) 45 (22.84)

≥5 95 (32.53) 29 (30.53) 27 (28.42) 7 (7.37) 32 (33.68)

CA19-9 (U/mL) 0.833

<35 255 (87.33) 99 (38.82) 61 (23.92) 29 (11.37) 66 (25.88)

≥35 37 (12.67) 13 (35.14) 10 (27.03) 3 (8.11) 11 (29.73)

Preoperative SII <0.001

<449.325 144 (49.32) 112 (77.78) 0 32 (22.22) 0

≥449.325 148 (50.68) 0 71 (47.97) 0 77 (52.03)

Postoperative SII <0.001

<568.13 183 (62.67) 112 (61.20) 71 (38.80) 0 0

≥568.13 109 (37.33) 0 0 32 (29.36) 77 (70.64)

Data are presented as number (%). TNM, tumor-node-metastasis; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9; 
SII, systemic immune-inflammation index.
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Figure 2 Diagnostic value of the preoperative, postoperative and 
combined SII for disease-free survival. SII, systemic immune-
inflammation index; AUC, area under the curve.

Figure 3 Kaplan-Meier curves of combined systemic immune-
inflammation index for disease-free survival.

1.0

0.8

0.6

0.4

0.2

0.0

C
um

ul
at

iv
e 

su
rv

iv
al

 r
at

e

20 40 600
Disease-free survival, months

Low-low group
High-low group
Low-high group
High-high group

1.0

0.8

0.6

0.4

0.2

0.0

Tr
ue

 p
os

iti
ve

 r
at

e

0.0 0.2 0.4 0.6 0.8 1.0
False positive rate

Preoperative SII AUC =0.668
Postoperative SII AUC =0.696
Combined SII AUC =0.741

Table 2 Univariate Cox proportional hazards regression model survival analysis of combined and uncombined SII for DFS

Parameters
Univariate analysis

P value
Hazard ratio (95% CI)

Age (<60, ≥60 years) 1.056 (0.707–1.576) 0.792

Gender (female, male) 1.119 (0.749–1.671) 0.584

Postoperative adjuvant therapy (no, yes) 2.654 (1.654–4.258) <0.001

Tumor site (upper, middle or low) 0.994 (0.67–1.475) 0.976

Tumor size (<5, ≥5 cm) 1.22 (0.789–1.887) 0.371

Degree of differentiation (well or moderately, poorly) 2.453 (1.617–3.719) <0.001

Presence of vascular invasion (negative, positive) 2.728 (1.818–4.094) <0.001

Presence of neural invasion (negative, positive) 3.626 (2.424–5.424) <0.001

TNM stage (I–II, III) 3.89 (2.564–5.901) <0.001

CEA (<5, ≥5 ng/mL) 2.413 (1.632–3.568) <0.001

CA19-9 (<35, ≥35 U/mL) 2.578 (1.618–4.107) <0.001

Preoperative SII (<449.325, ≥449.325) 2.914 (1.891–4.489) <0.001

Postoperative SII (<568.13, ≥568.13) 3.589 (2.394–5.379) <0.001

Preoperative combined with postoperative SII

Low-low Reference <0.001

High-low 2.482 (1.303–4.427) 0.006

Low-high 3.547 (1.705–7.378) 0.001

High-high 6.432 (3.651–11.328) <0.001

SII, systemic immune-inflammation index; DFS, disease-free survival; CI, confidence interval; TNM, tumor-node-metastasis; CEA, 
carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.
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Table 3 Multivariate Cox proportional hazards regression model survival analysis of combined and uncombined SII for DFS

Parameters
Multivariate analysis (combined SII) Multivariate analysis (uncombined SII)

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value

Postoperative adjuvant therapy (no, yes) 1.698 (0.979–2.946) 0.06 1.654 (0.956–2.861) 0.072

Degree of differentiation (well or moderately, poorly) 1.638 (1.017–2.637) 0.043 1.625 (1.016–2.599) 0.043

Presence of vascular invasion (negative, positive) 0.843 (0.499–1.426) 0.525 0.856 (0.508–1.443) 0.56

Presence of neural invasion (negative, positive) 2.179 (1.38–3.439) 0.001 2.145 (1.356–3.393) 0.001

TNM stage (I–II, III) 2.478 (1.477–4.159) 0.001 2.447 (1.461–4.099) 0.001

CEA (<5, ≥5 ng/mL) 1.951 (1.266–3.006) 0.002 1.888 (1.225–2.91) 0.004

CA19-9 (<35, ≥35 U/mL) 1.477 (0.889–2.456) 0.132 1.539 (0.926–2.558) 0.097

Preoperative SII (<449.325, ≥449.325) – – 1.74 (1.078–2.808) 0.023

Postoperative SII (<568.13, ≥568.13) – – 3.2 (2.049–4.999) <0.001

Preoperative combined with postoperative SII

Low-low Reference <0.001 – –

High-low 2.403 (1.255–4.602) 0.008 – –

Low-high 5.058 (2.389–10.71) <0.001 – –

High-high 6.214 (3.474–11.115) <0.001 – –

SII, systemic immune-inflammation index; DFS, disease-free survival; CI, confidence interval; TNM, tumor-node-metastasis; CEA, 
carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.

postoperative SII group (HR =3.2; 95% CI: 2.049–4.999; 
P<0.001) were also independent risk factors for DFS. In 
both models, poorly differentiated tumors, neural invasion, 
advanced TNM stage, and CEA ≥5 ng/mL were all 
independent risk factors for DFS (Table 3).

Discussion

This study retrospectively analyzed the prognostic 
predictive ability of preoperative and postoperative SII, as 
well as their combination, on DFS in patients undergoing 
laparoscopic radical resection for rectal cancer. Firstly, the 
optimal cutoff values for preoperative and postoperative SII 
were determined through ROC curve analysis, and further 
combined SII categorized patients into four groups: low-
low group, high-low group, low-high group, and high-high 
group. DFS survival curves showed significant differences 
among the four groups. Finally, two Cox regression models 
were established to determine that preoperative SII, 
postoperative SII, and their combination were independent 
risk factors for DFS, with the combined SII being 
superior to using preoperative or postoperative SII alone. 
Additionally, our study demonstrated that advanced TNM 

stage, CEA ≥5 ng/mL, neural invasion, and low tumor 
differentiation were independent risk factors for DFS in 
rectal cancer patients, which is consistent with the results 
from guidelines and other studies (18-20).

In recent years,  the close relationship between 
inflammation, immunity, and tumors has been widely 
recognized in ongoing research. Neutrophils have been 
found to promote various aspects of cancer development, 
such as primary tumor growth and metastasis, maintenance 
of cancer stem cells, exit from dormancy and cell cycle 
progression, impairment of immune surveillance, and 
resistance to treatment (21). Platelets can induce tumor 
angiogenesis, support tumor cell proliferation and survival, 
promote tumor cell migration, and protect cancer cells 
from immune surveillance (22). On the other hand, 
lymphocytes participate in the cytotoxic death process of 
tumor cells, produce cytokines that inhibit proliferation and 
dissemination, and promote the generation of anti-tumor 
immunity (23). SII is a composite biomarker reflecting the 
inflammatory status involving these three components. 
Zhang et al. demonstrated that high preoperative SII was a 
strong indicator of poor prognosis in patients with primary 
rectal adenocarcinoma (10). Xie et al. confirmed the 
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unfavorable prognosis associated with high preoperative SII 
in patients with metastatic CRC (24). However, most studies 
have focused only on the relationship between preoperative 
SII and the prognosis of CRC. Even if patients undergo 
curative surgery, they may still experience recurrence or 
metastasis (25). Therefore, postoperative monitoring of 
the patient’s condition is necessary. Wang et al. conducted 
a retrospective study to determine the dynamic changes 
in each patient by evaluating both preoperative and 
postoperative SII. They confirmed that dynamic changes 
in SII were independent prognostic factors for patients 
with lung adenocarcinoma harboring epidermal growth 
factor receptor mutations treated with brain metastases 
radiotherapy, with the lowest death rate observed in patients 
with consistently low SII (26). Zhou et al. found that high 
postoperative SII and ΔSII (defined as postoperative SII 
minus preoperative SII) were independent risk factors for 
postoperative CRC. Patients with high postoperative SII 
had a poor prognosis, which is consistent with our research 
results. However, there was no significant difference in 
survival rates between the high and low ΔSII groups (14).

Furthermore, most studies often investigate colon 
cancer and rectal cancer as a whole, despite their different 
biological activities and prognoses (27). Therefore, 
this study only analyzed patients with rectal cancer to 
minimize prognostic differences caused by different 
locations. To our knowledge, there have been no studies 
evaluating the prognostic value of combined preoperative 
and postoperative SII assessment in rectal cancer. Thus, 
this study focused on analyzing the prognostic value of 
combined SII on DFS in rectal cancer.

Survival analysis results showed high-high group exhibits 
a significantly higher risk of survival compared to low-high, 
high-low, and low-low groups, indicating that patients with 
persistently elevated SII pre- and post-surgery have the 
highest risk of metastasis and death, suggesting the need 
for intensified postoperative supervision and management, 
as well as timely adjuvant therapy to improve survival 
outcomes. The low-high group had a higher survival 
risk than the low-low group, indicating that monitoring 
SII only before surgery is insufficient. This may lead to 
misclassifying patients with postoperative SII elevation 
as low-risk individuals, resulting in missed opportunities 
for timely postoperative adjuvant treatment. Combined 
monitoring of SII can more accurately classify patients 
and help clinicians identify those at potential high risk 
of recurrence or metastasis, allowing for appropriate 
adjustments in treatment. 

Cox regression analysis results demonstrated that the 
combination of preoperative and postoperative SII is an 
independent prognostic indicator. The combined SII groups 
had higher risks of experiencing outcome events than the 
high preoperative SII group or high postoperative SII 
group alone. Moreover, the ROC curve also indicated that 
the predictive value of the combined SII is greater than that 
of the individual SIIs, highlighting the higher predictive 
power of combined SII for prognosis. Furthermore, 
patients with continuously increasing preoperative and 
postoperative SII had a greater risk of tumor recurrence and 
metastasis compared to those with only one-time increases, 
emphasizing the need for enhanced management and timely 
treatment for such patients to improve survival rates. The 
combined dynamic observation of SII before and after 
surgery provides a stronger predictive ability than single 
preoperative or postoperative SII.

Our study also has several limitations. Firstly, it is a 
single-center, retrospective study, which may introduce 
bias. Secondly, the observation period in this study was 
relatively short, and there were fewer patients observed for 
the outcome events. Additionally, regarding postoperative 
SII, this study only analyzed the period of 21–56 days after 
surgery and did not monitor SII for a longer duration after 
surgery. These limitations suggest the need for additional 
research to confirm the findings of this study and consider 
potential biases introduced by this study design. Future 
studies should have larger sample sizes, prospective designs, 
multi-center settings, and fewer confounding factors.

Conclusions

In conclusion, combined SII has higher efficacy than 
monitoring preoperative or postoperative SII alone. The DFS 
of patients with persistently low SII is the longest, followed by 
those with preoperative high and postoperative low SII, then 
those with preoperative low and postoperative high SII, and 
finally, the shortest for those with persistently high SII.
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