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Introduction: In most cases of pain related to abdominal tumors, increasing the dosage of analgesics still makes the pain difficult to 
alleviate. Splanchnic neurolysis is a new treatment option. However, not all patients receiving splanchnic neurolysis treatment will 
achieve satisfactory results. The aim of this study is to retrospectively analyze the predictive value of preoperative serum immune 
indicators (white blood cells, neutrophils, lymphocytes, and platelets) for the efficacy of splanchnic neurolysis.
Methods: The abdominal cancer patients (pancreatic cancer, liver cancer, gastric cancer, colorectal cancer, cholangiocarcinoma, and 
renal cancer) admitted to the Department of Pain Medicine, Harbin Medical University Cancer Hospital from January 2017 to 
October 2020 were collected. We evaluate the efficacy of splanchnic neurolysis by assessing the dosage of opioids and Numerical 
Rating Scale (NRS) scores of patients 24 to 48 hr before and after splanchnic neurolysis. The predictive value of preoperative serum 
immune indicators on the efficacy of splanchnic neurolysis was analyzed using Receiver Operating Characteristic (ROC). Contract the 
Nomogram prediction model by R software.
Results: We found that Mean Platelet Volume (MPV) has statistical significance for predicting splanchnic neurolysis efficacy in 
digestive system tumors. MPV and Neutrophil–Lymphocyte Ratio (NLR) are independent predictors and have statistical significance 
in predicting splanchnic neurolysis efficacy in pancreatic cancer. The combination of MPV and NLR had satisfactory predictive value 
in pancreatic cancer (AUC = 0.715) and the nomogram model was constructed. Furthermore, there was a negative correlation between 
lymphocyte count and NRS score, and a positive correlation between Platelet–Lymphocyte Ratio (PLR) and NRS score.
Discussion: The combined detection of MPV and NLR has important clinical predictive value for the postoperative efficacy of 
splanchnic neurolysis in pancreatic cancer.
Kewwords: neutrophil–lymphocyte ratio, pancreatic cancer, splanchnic neurolysis, efficacy, nomogram

Introduction
Abdominal cancer is an important public health problem cause of high mortality and heavy economic and social burden. 
Although the overall incidence rate of colorectal cancer has declined, the trend is younger. Incidence continued to 
increase by about 1.6%~1.7% annually in liver cancer and by 1% per year for cancers of the kidney and pancreas.1 

According to statistics, the incidence of pain in patients with cancer can reach about 50%, and 70% in patients with 
advanced cancer.2 In particular, the incidence of pain in patients with pancreatic cancer can reach 44% in the early stage.3 

Abdominal pain caused by upper abdominal malignancies can affect the quality of life of patients seriously, especially 
pancreatic cancer pain. Pain caused by pancreatic cancer is commonly confined to the upper abdomen and sometimes 
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radiates to the back. Most pancreatic cancers present as advanced disease, cannot be surgically removed, have poor 
sensitivity to radiotherapy and chemotherapy, and have poor prognosis at the time of initial diagnosis.4 For these reasons, 
cancer pain is often the most concerning and most urgent problem for pancreatic cancer patients.5 Cancer pain can cause 
negative symptoms such as fatigue, loss of appetite, insomnia, anxiety, depression, and so on, which seriously affect the 
quality of life of patients.6 Therefore, effective control of pain is the key to improving the quality of life of patients with 
advanced pancreatic cancer.

According to the World Health Organization (WHO) three-step analgesia ladder, systemic analgesic drug therapy is 
the most important and commonly used analgesic method.7 Rational application of analgesics can effectively relieve 
abdominal pain in most patients with pancreatic cancer. Despite this, some patients still suffer from insufficient analgesia 
after high-dose opioids, or cannot manage pain with adequate opioids due to intolerable side effects such as nausea, 
vomiting, constipation, and drowsiness.8,9 In addition, non-opioid treatments, including chemotherapy, radiotherapy, 
surgical resection, and rehabilitation, have specific limitations.10 In 1914, Kappis first proposed celiac plexus and 
splanchnic nerve block and it became an alternative strategy for pain treatment.11 Splanchnic neurolysis has the 
advantages of fewer traumas, higher efficiency, and fewer side effects, which can effectively help patients relieve 
pain, improve function, and reduce opioid tolerance and dependence.10 However, in clinical application, neurolysis 
does not achieve satisfactory analgesic effect in all cases. There are individual differences in the effect of postoperative 
pain relief. Previous studies reported pain relief in 40–90% of patients after neurolysis.12 In addition, in practical clinical 
application, this procedure is less widely promoted than traditional drug therapy among cancer pain patients due to its 
invasive operation, relatively high cost, and difference in the effectiveness of interventional therapy. Many patients show 
hesitation and delay about whether to perform this interventional analgesia therapy. Therefore, we urgently need to find 
a marker to judge the efficacy of the interventional surgery more effectively, in order to guide doctors and patients to 
choose a more appropriate analgesia method in clinical practice.

In recent years, more and more studies have shown that inflammation plays an important role in the development of 
cancer.13 Chronic pain caused by cancer, radiotherapy, or chemotherapy is associated with chronic neuroinflammation. 
Studies14,15 have found that non-neural cells such as immune cells and cancer cells play an active role in the occurrence 
and development of pain. The severity of pain in patients with cancer is closely related to an adverse tumor micro-
environment, and the increased nerve damage occurs in a more toxic tumor environment.12 Inflammatory responses can 
be assessed by changes in white blood cells (WBC), neutrophils (NE), lymphocytes (LY), platelets (PLT), PLR, MPV, 
NLR, PLR, SII, SIRI, LMR, and so on. The level of inflammatory response is readily assessed with standard assays 
widely used in clinical practice.

This study firstly evaluated the relationship between clinical common serum immune indexes and pain degree and 
evaluated the relationship between serum immune indexes and the efficacy of splanchnic neurolysis in digestive system 
tumors. We further screened serum immunological indicators suitable for preoperative evaluation of the efficacy of 
splanchnic neurolysis in pancreatic cancer and constructed a clinical prediction model. This study will help screen 
patients with advanced pancreatic cancer who are more suitable for splanchnic neurolysis.

Materials and Methods
Patient Characteristics
A retrospective analysis was performed on patients with abdominal cancer admitted to the Department of Pain Medicine, 
Harbin Medical University Cancer Hospital from January 2017 to October 2020. Demographic and clinicopathological 
variables, such as age, gender, and tumor type, were extracted.

Inclusion criteria: Patients diagnosed of unresectable primary or secondary abdominal cancer and with epigastric 
pain; use of high-dose, combination pain medication regimen (opioids and NSAID) for the past 2 weeks, or contra-
indication to dose increase due to adverse drug reactions; the mean NRS>3 points in the past 1 week; no cognitive 
impairment and signed informed consent voluntarily; no other inflammatory and autoimmune diseases; on stable 
antitumor therapy; the patient’s blood routine examination and other data are complete.
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Exclusion criteria: Coagulation disorders or oral anticoagulation; general contraindications to neurotherapy; patients 
with severe cachexia or severe cardiopulmonary insufficiency.

Splanchnic Neurolysis
Preoperative blood cell analysis was performed, and an operation agreement was signed. The patients were fasted for 6 hr 
before surgery and deprived of water for 4 hr. Analgesics were stopped on the day of operation, and intravenous access 
was opened. Keep communication with the patient throughout the procedure. Continuously monitor the patient’s heart 
rate, blood pressure, respiration, pulse, and blood oxygen.

The patient entered the CT interventional operating room and kept the prone position with a pad placed under the abdomen 
to facilitate the curvature of the spine. CT scan was performed at a slice thickness interval of 5mm from T12 to L1. The 
anterior edge of bilateral T12 to L1 vertebral body was selected as the target points. They then drew up the puncture point, 
needle insertion route, and needle insertion direction and depth, and marked the body surface according to the CT positioning 
line. Routine disinfection and draping were performed, and local infiltration anesthesia with 0.5% lidocaine was applied. 
A 22G, 150 mm puncture needle was used to slide along the outer edge of the vertebral body to the prevertebral space and CT 
scan confirmed the correct position of the needle tip. No aspirates were seen coming through the inserted needles. A mixture of 
2.5 mL 1% lidocaine and 0.5 mL iodohexol was injected on both sides, respectively. CT scan was performed again to observe 
the diffusion of contrast agent in the T12 to L1 prevertebral space and the posterolateral aspect of abdominal aorta. The upper 
abdominal pain of the patient was relieved after observation for 10 min. About 10 mL anhydrous ethanol was slowly injected 
into both sides, respectively. Patients should lie prone for 2–3 hr after operation. Vital signs were monitored, hypotension and 
ethanol poisoning were noted, and symptomatic and supportive treatment was provided if necessary. Patients’ activity can be 
guided out of bed by stable blood pressure on the second day. The intervention is depicted in Figure 1.

Evaluation of Postoperative Efficacy of Splanchnic Neurolysis
The opioid consumption of patients before and 24–48 hr after operation was collected to exclude the effect of 
postoperative pain after splanchnic neurolysis, and the equivalent oral morphine dose was calculated. Patients were 
assessed for pain before and 24–48 hr after the operation using a numerical scoring method, and adverse reactions were 
recorded. According to the NCCN guidelines, the analgesic target is pain numerical score (NRS)≤3 points, and the oral 
morphine measurement conversion standard: oral morphine 60 mg ≈ oral oxycodone 30 mg ≈ intravenous morphine 
20 mg ≈ fentanyl transdermal patch 25 μg/h.

The patients were divided into two groups. (1) Group 1: significant effect meant the analgesic target could be 
achieved (NRS≤3 points) after the original analgesic drugs were reduced by more than 50% or completely discontinued. 
(2) Group 2: the general effect meant that the original analgesic drugs are reduced by less than 50% when the analgesic 

Figure 1 Anatomy of percutaneous retrocrural splanchnic neurolysis. Bilateral posterior antecrural approach splanchnic neurolysis performed in a 43 years old woman with 
metastatic liver cancer and intractable abdominal pain. (A) Needle tips were positioned immediately in the T12 to L1 prevertebral space and the posterolateral aspect of 
abdominal aorta. (B) The dilute contrast was injected through each needle to confirm position.
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target is achieved, and the ineffectiveness means that the current dose or even the amount of analgesic drugs are still 
needed to achieve the analgesic target.

Hematology Analysis
The results of routine blood tests were collected 24–48 hr before surgery, and the values of WBC, MPV, PLR, LMR, 
NLR, SII, and SIRI were counted. The formula was calculated as platelet–lymphocyte ratio (PLR) = P/L, lymphocyte– 
monocyte ratio (LMR) = L/M, neutrophil–lymphocyte ratio (NLR) = N/L, systemic immune inflammation score (SII) = 
N×P/L, and systemic inflammation response index (SIRI) = N×M/L (N=Neutrophil count, L=Lymphocyte count, 
M=Monocyte count, and P=Platelets).

Statistical Analysis
Chi-squared test is used to analyze the relationship between preoperative serum immune indicators and NRS. We use Kruskal 
Wallis Test for data that do not correspond to Normal distribution. Odds ratio (OR) and 95% confidence intervals (CI) were 
estimated using Logistics regression models. We analyze the predictive value of preoperative serum immune indicators on the 
efficacy of splanchnic neurolysis using receiver operating characteristic curve (ROC). All bioinformatics analyses were 
performed using R Studio software (v4.0.2) and ‘rms’ and “resourceSelection” packages were used. We use the Hosmer 
Lemeshow Goodness-of-Fit to evaluate the calibration of the nomogram prediction model. The P value < 0.05 indicates that there 
is no significant difference between the predicted and observed values, indicating a satisfactory model calibration. We use Akaike 
Information Criterion (AIC) values to compare the goodness-of-fit of different prediction models. AIC is negatively correlated 
with model fits. For all statistical analyses, SPSS 24.0 (SPSS, USA) was used. Two-tailed P values < 0.05 were considered 
significant.

Results
Patient Characteristics
A total of 171 patients were treated with splanchnic neurolysis, and 143 patients were included in this study, including 94 
cases of pancreatic cancer, 17 cases of liver cancer, 16 cases of gastric cancer, 5 cases of colorectal cancer, 4 cases of 
cholangiocarcinoma, and 7 cases of renal cancer with intraperitoneal metastasis. There were 89 males and 54 females 
with an average age of 61±8.99 years. The curative effect was excellent in 87 cases (60.84%) and average in 56 cases 
(39.16%). There were 53 males and 41 females with an average age of 62±8.41 years. The efficacy was excellent in 54 
cases (57.45%) and average in 40 cases (42.55%).

Complications: 8 patients felt severe pain and needed to inject analgesic; 16 patients had diarrhea of different degrees 
after operation, and the symptoms were relieved within 3 days after symptomatic treatment; Hypotension occurred in 32 
patients after intraoperative injection, and the blood pressure recovered after intravenous infusion of sufficient liquid and 
vasoactive drugs; 2 patients were complicated with symptoms of alcoholism after operation, which were relieved after 
naloxone rescue and fluid infusion. There were no severe complications such as obstinate hypotension, shock, arrhyth-
mia, kidney injury, and pneumothorax.

Inflammatory Markers for Predicting Surgical Effectiveness in Digestive System Tumors
Among all 143 patients, WBC, PLR, MPV, NLR, PLR, SII, SIRI, and LMR were calculated to predict surgical efficacy. 
The ROC values were 0.473 (95% CI: 0.372–0.574, P=0.585), 0.439 (95% CI: 0.343–0.535, P=0.219), 0.635 (95% CI: 
0.542–0.727, P<0.05), 0.596 (95% CI: 0.501–0.690, P=0.054), 0.541 (95% CI: 0.444–0.638, P=0.408), 0.537 (95% CI: 
0.438–0.637, P=0.453) 0.530 (95% CI: 0.430–0.629, P=0.551), 0.443 (95% CI: 0.346–0.540, P=0.254) (Figure 2A). 
MPV has statistical significance for predicting efficacy, and the optimal cutoff value is 10.85 (Sensitivity=42.5%, 
Specificity=78.6%).

https://doi.org/10.2147/JIR.S428641                                                                                                                                                                                                                                    

DovePress                                                                                                                                                 

Journal of Inflammation Research 2023:16 5030

Dai et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Inflammatory Markers for Predicting Surgical Effectiveness in Pancreatic Cancer
Among 94 patients with pancreatic pain, the predictive values of WBC, PLR, MPV, NLR, PLR, SII, SIRI, and LMR for 
surgical efficacy were calculated, with ROC values of 0.529 (95% CI: 0.409–0.649, P=0.635), 0.409 (95% CI: 0.292– 
0.526, P=0.133), 0.665 (95% CI: 0.554–0.776, P<0.05), 0.654 (95% CI: 0.541–0.766, P<0.05), 0.513 (95% CI: 0.394– 
0.633, P=0.824), 0.578 (95% CI: 0.459–0.697, P=0.196), respectively, 0.575 (95% CI: 0.456–0.693, P=0.218), 0.412 
(95% CI: 0.295–0.529, P=0.146) (Figure 2B). MPV and NLR have statistical significance in predicting efficacy, with the 
optimal Cutoff values of 10.15 and 3.65, respectively (Sensitivity=72.2%, Specificity=55.0%; Sensitivity=64.8%, 
Specificity=72.5%).

The Combination of MPV and NLR in Predicting the Efficacy of Splanchnic Neurolysis 
in Pancreatic Pain
In 94 patients with pancreatic pain, the predictive value of combined MPV and NLR for the efficacy of splanchnic 
neurolysis in pancreatic pain was calculated, with an AUC of 0.715 (95% CI: 0.611–0.818, P<0.001). The combination 
of MPV and NLR has a satisfactory predictive value (Sensitivity=77.5%, Specificity=59.3%, Figure 2C).

A Predictive Model Based on Preoperative Serum Inflammatory Indicators
In order to determine the independent factors that predict the efficacy of splanchnic neurolysis in patients with pancreatic 
cancer, a logistic risk regression model was used for univariate and multivariate analysis. We found that MPV and NLR 
were independent predictors of surgical efficacy in univariate analysis (P=0.004, P=0.025) and multivariate analysis 
(P=0.007, P=0.038) (Table 1).

A nomogram model predicting the efficacy of splanchnic neurolysis was constructed for pancreatic cancer 
(Figure 3A). The AUC of the nomogram for predicting efficacy is 0.714 [95% CI: 0.609–0.819]. The sensitivity and 
specificity were 59.3% and 77.5%, respectively (Figure 3B).

Then, we verified that the prognostic model had satisfactory predictive value by calibration curve analysis, and the 
calibration analysis showed that the C-index was 0.714 (0.669–0.759). The P value of Hosmer-Lemeshow Goodness-of- 
Fit was 0.9537, which showed a satisfactory model calibration (Figure 3C). Decision curve analysis showed that the 
combination of MPV and NLR (AIC=119.71) was better than single use of NLR (AIC=125.89) or MPV (AIC=122.92) 
(Figure 3D).

The Relationship Between Preoperative Serum Inflammatory Markers and NRS Score
We retrospectively analyzed the relationship between preoperative NRS score and serum immunological indicators. We 
divided the NRS score into three groups based on 1–3 points (18 patients), 4–6 points (108 patients), and 7–10 points (17 

Figure 2 Prediction of the effectiveness of immune markers for splanchnic neurolysis. (A) In digestive system tumors; (B) In pancreatic cancer; (C) Combined MPV and 
NLR in pancreatic cancer.
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patients). The serum immune indicators of three groups of patients were counted separately to observe whether 
inflammatory reactions would affect the patient’s NRS score. We found statistically significant differences in lymphocyte 
count, PLR, and NRS scores. There is a negative correlation between lymphocyte count and NRS score (P<0.05), and 
a positive correlation between PLR and NRS score (P<0.05). Although platelet count, NLR, and SII were not statistically 
significant, there was a statistical trend, which may be due to the small sample size of this study (Figure 4).

Discussion
Primary abdominal malignancies or metastatic cancer may cause severe pain, especially pancreatic cancer.12 Pancreatic 
cancer is a fatal disease, with a 5-year survival rate of less than 2%. Clinical manifestations of pancreatic cancer include 
upper abdominal biting and blunt pain. Pain relief treatment is crucial in the disease management process of these cancer 
patients. Patients with pancreatic cancer pain often need to use strong opioids, but some still cannot achieve satisfactory 
analgesic effect.16 Severe nausea and vomiting, addiction to opioid drugs, respiratory depression, constipation, and other 
adverse reactions are the main limitations of its clinical application. In addition, this type of pain typically has 
a resistance to traditional opioid analgesics and standard treatment, resulting in significant negative impacts on patients’ 
emotional, physiological functions, and quality of life.

Compared with systemic medication, many studies have confirmed that celiac plexus block can alleviate upper 
abdominal pain more effectively, reduce opioid dosage and adverse reactions.17–19 The visceral nerve, along with T5-T12 
preganglionic fibers and ventral nerve roots, constitutes the main sympathetic nerve of the celiac plexus. These fibers 
supply abdominal viscera including stomach, small intestine, pancreas, spleen, adrenal glands, and liver. The blockade of 
these nerves is termed as splanchnic nerve block.20 For patients with abdominal pain caused by malignant tumors, 
splanchnic neurolysis has been used to deal with pain mainly located in epigastrium, periumbilical, and other areas. 
However, it has not been widely applied in the field of cancer pain treatment in many developing countries. Due to the 
insufficient promotion of splanchnic neurolysis and its relatively high price, patients may hesitate to choose splanchnic 
neurolysis for pain relief without a sufficient understanding of its efficacy. Despite the shortcomings of poor efficacy and 
frequent side effects in the current use of analgesics, most patients still prefer to use analgesics to achieve their analgesic 
goals and refuse to intervene in analgesic treatment. Therefore, we urgently need to find a biomarker to predict the 
efficacy of splanchnic neurolysis, in order to provide more valuable reference for clinical application and patients to 
choose more suitable analgesic methods.

Table 1 Univariate Analysis and Multivariate Analysis of Preoperative Serum Inflammatory 
Indicators

Patient Characteristics Univariate Analysis Multivariate Analysis

OR (95% CI) P value OR (95% CI) P value

Sex 0.284 – –
Male 1

Female 1.571 (0.687–3.592)

Age 1.013 (0.965–1.064) 0.595 – –
WBC 0.946 (0.857–1.044) 0.271 – –

PLT 1.001 (0.998–1.004) 0.584 – –

MPV 0.603 (0.426–0.853) 0.004 0.612 (0.428–0.876) 0.007
NLR 0.822 (0.693–0.975) 0.025 0.837 (0.707–0.990) 0.038
PLR 1.000 (0.996–1.004) 0.910 – –

SII 0.998 (0.993–1.003) 0.356 – –
SIRI 0.958 (0.886–1.035) 0.279 – –

LMR 1.151 (0.805–1.646) 0.441 – –

Note: Bold values indicate statistically significant P values (P<0.05). 
Abbreviations: WBC, White Blood Cell Count; PLT, Blood Platelet; MPV, Mean Platelet Volume; NLR, Neutrophil-to- 
Lymphocyte Ratio; PLR, Platelet-to-Lymphocyte Ratio; SII, Systemic Immune Inflammation Index; SIRI, Systemic 
Inflammation Response Index; LMR, Lymphocyte-to-Monocyte Ratio.
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Current clinical studies have shown that inflammatory reactions play an important role in cancer. At the same time, 
cancer pain, especially neuropathic pain, is closely related to systemic inflammation.21 It is reported that TNF, CCL2, 
CCL5, IL-6, TRPA1, and other inflammatory factors can cause neuropathic pain.22–24 The increased infiltration of 
inflammatory cells and immune cells is accompanied by the progression of pancreatic cancer, and more and more studies 
show that these cells contribute to various pain states. Macrophages and other inflammatory or immune cells may play an 
important role in inducing and maintaining pancreatic cancer pain. Compared with other epigastrium tumors, pancreatic 
cancer has a more prominent ability to infiltrate neural structures due to its neurophilic growth characteristics.25 

Pancreatic cancer cells can accumulate neurointima, axons, and Schwann cells. Therefore, nerve plexus infiltration 
around the pancreas is the most common way for pancreatic cancer to spread, and the pain caused by pancreatic cancer is 
often more severe.26 The main mechanism of pain in pancreatic cancer is pancreatic neuropathy. Neurogenic inflamma-
tion may be related to the generation, maintenance, and promotion of pain in pancreatic cancer. Histopathology changes 
and molecular-level changes can be observed in pancreatic cancer specimens, such as increased nerve density, infiltration 
of cancer cells in and around the nerve, infiltration of immune cells in the tumor microenvironment, and release of 
neurotrophic growth factors, which cannot be detected in normal pancreatic tissue.27 Some studies have also found that 
immune cell clusters including mast cells, T lymphocytes, and macrophages can be seen around the local pancreatic 
nerve. The pancreatic tissue structure is distorted due to the infiltration of cancer cells, which can promote the activation 
of local immune cells and lead to further damage caused by inflammation.28 Immune cell infiltration, peripheral nerve 

Figure 3 (A) Nomogram of the Logistic regression model. (B) ROC curve of the combined factors in predicting the efficacy of splanchnic neurolysis in pancreatic pain. (C) 
Calibration analysis of Nomogram prediction model. (D) Decision curve analysis of Nomogram prediction model.
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cell invasion, and the release of neurotrophic cytokines by tumors and immune cells lead to mitosis of pancreatic 
neurons, increasing their number and size.29 In animal models of pancreatic cancer, with the progression of the tumor, the 
density of macrophages increased significantly in pancreatic tissue, and a strong tumor growth factor NGF immunor-
eactivity could be observed. It was found that both mRNA and protein levels of NGF were up-regulated in pancreatic 
cancer. At the same time, the level of NGF seemed to be related to the degree of tumor peripheral nerve invasion and 
pain. In animal models, it has been found that IL-6 is elevated in some pain states. IL-8, IL-1b, TNF-α, and other 
cytokines involved in systemic inflammation may also be associated with pain. TRPV1 is a transient receptor potential 
cation channel. Local inflammation can activate the expression of TRPV1 in nerve endings in the pancreas. Quantitative 
and localization of TRPV1 in the pancreas by PCR revealed a positive correlation between TRPV1 mRNA levels and 
pain intensity.30,31 Another study found that compared with pancreatic cancer patients with mild pain or without pain, 

Figure 4 There are statistically significant differences in lymphocyte count, PLR and NRS scores.
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severe pain had a threefold increase in nerve hypertrophy. Patients with severe pain have almost twice the invasion score 
of nerve cancer cells compared to those without pain and those with mild pain.

Our study found for the first time that the immune response of peripheral blood is more effective in predicting the 
efficacy of splanchnic neurolysis in pancreatic cancer than other digestive system tumors. One of the most prominent 
characteristics of pancreatic cancer immune microenvironment is the presence of a large number of compact matrix 
components, including tumor cells, tumor-related fibroblasts, and various types of immune cells.32 Due to the influence 
of the immunosuppressive microenvironment of pancreatic cancer, the function of effector T cells is greatly inhibited, 
and helper T cells tend to differentiate into Th2 cells and secrete Th2 cytokines. In advanced pancreatic cancer, the 
accumulation of CD8+T cells in the stroma is significantly reduced while that of Treg cells is significantly increased.33 At 
the same time, pancreatic cancer cells promote the activation of surrounding stromal cells and the recruitment of 
immunosuppressive cells by secreting a variety of cytokines and chemokines. Activated stromal cells interfere with 
the infiltration of effector T cells and NK cells around tumor cells. These immunosuppressive cells lead to an imbalance 
between the number and function of normal immune effector cells by secreting immunosuppressive factors, forming 
a unique immunosuppressive tumor microenvironment for pancreatic cancer.24,34 Compared with other digestive system 
tumors, this special immune microenvironment may make immune cells in the peripheral blood more sensitive, which is 
more suitable for reflecting the immune status of pancreatic cancer tissue.

This study retrospectively analyzed the predictive effects of WBC, PLR, MPV, NLR, PLR, SII, SIRI, and LMR in 
peripheral blood on the efficacy of splanchnic neurolysis. We found that MPV has satisfactory value for the prediction of 
surgical efficacy in patients with digestive system tumors, with a cutoff value of 10.85. In pancreatic cancer, MPV and 
NLR are statistically significant for efficacy prediction, and the cutoff values are 10.15 and 3.65, respectively. When 
combining MPV and NLR to predict the efficacy of splanchnic neurolysis in pancreatic pain, the AUC was 0.715 (95% 
CI: 0.611–0.818, P<0.001), which has satisfactory predictive value. We find that MPV and NLR are independent 
predictors of surgical efficacy in univariate analysis (P=0.004, P=0.025) and multivariate analysis (P=0.007, P=0.038), 
and further construct a predictive model in pancreatic cancer. In addition, we analyzed the relationship between NRS 
score and preoperative serum immunological indicators and found that lymphocyte count and PLR had statistically 
significant effects on patient pain levels.

Nevertheless, our research also has some limitations. Firstly, our study is a single-center research and requires 
expanding the sample size, collecting data from more hospitals, and conducting internal and external validations 
separately. Changes in preoperative levels of inflammatory factors may indicate a non-specific inflammatory response 
to pancreatic cancer, leading to false-positive results when screening asymptomatic subjects.

Conclusion
The results of this study suggest that inflammation may be closely related to tumor progression and cancer pain. The 
combined detection of MPV and NLR has important clinical predictive value for the postoperative efficacy of splanchnic 
neurolysis in pancreatic cancer. Its detection has the advantages of simplicity and convenience, and it is worth expanding 
the sample size to further validate the results of this study, in order to be applied early in clinical practice and provide 
more references for patients to choose more suitable analgesic methods.
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