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Abstract
BACKGROUND
Endoscopic ultrasound-guided celiac plexus neurolysis (EUS-CPN) has gained popularity as a minimally invasive approach and is currently widely used to treat pancreatic cancer-associated pain. However, response to treatment is variable.

AIM
To identify the efficacy of EUS-CPN and explore determinants of pain response in EUS-CPN for pancreatic cancer-associated pain.

METHODS
A retrospective study of 58 patients with abdominal pain due to inoperable pancreatic cancer who underwent EUS-CPN were included. The efficacy for palliation of pain was evaluated based on the visual analog scale pain score at 1 wk and 4 wk after EUS-CPN. Univariable and multivariable logistic regression analyses were performed to explore predictors of pain response.

RESULTS
A good pain response was obtained in 74.1% and 67.2% of patients at 1 wk and 4 wk, respectively. Tumors located in the body/tail of the pancreas and patients receiving bilateral treatment were weakly associated with a good outcome. Multivariate analysis revealed patients with invisible ganglia and metastatic disease were significant factors for a negative response to EUS-CPN at 1 wk and 4 wk, respectively, particularly for invasion of the celiac plexus (odds ratio (OR) = 13.20, P = 0.003 for 1 wk and OR = 15.11, P = 0.001 for 4 wk). No severe adverse events were reported. 

CONCLUSION
EUS-CPN is a safe and effective form of treatment for intractable pancreatic cancer-associated pain. Invisible ganglia, distant metastasis, and invasion of the celiac plexus were predictors of less effective response in EUS-CPN for pancreatic cancer-related pain. For these patients, efficacy warrants attention.
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Core Tip: Endoscopic ultrasound-guided celiac plexus neurolysis (EUS-CPN) is widely used to treat pancreatic cancer-associated pain. However, response to treatment is variable. The procedure is not always effective, is often variable, and yields transient results. The data on determinants of pain relief response following EUS-CPN are limited and still need to undergo further exploration. Our study found that invisible ganglia, presence of distant metastases, and celiac plexus invasion were considered to be significantly negative variables. The strongest predictor of response was celiac plexus invasion. Moreover, tumors located at the body/tail predicted a better response than those with tumors at the pancreatic head/neck.











INTRODUCTION
Up to 90% advanced pancreatic cancer patients experience difficult-to-control pain syndromes[1]. Conventionally, pain is alleviated using a three-step analgesic ladder approach beginning with nonsteroidal anti-inflammatory agents followed by escalating doses of opiates[2]. However, pain is always refractory in some cases, posing a challenge to the physician. A high dose of such drugs still cannot provide adequate analgesia, especially for those patients experiencing intolerable drug-related side effects that can markedly reduce survival. In these patients, interventional pain techniques may be indicated.
In endoscopic ultrasound-guided celiac plexus neurolysis (EUS-CPN), a neurolytic agent disrupts the pain signal transductions from the afferent nerves to the spinal cord, and it has been widely applied as a minimally invasive approach. This procedure is able to decrease significantly the daily usage of morphine medications and relieve pain. The current National Comprehensive Cancer Network guidelines recommends EUS-CPN for treatment of severe cancer-associated pain[3]. Varied studies have reported that over 80% of patients achieved sustainable pain relief after treatment, and many even to the time of death[4,5].
However, the procedure is not always effective, is often variable, and has transient results. Subsequent studies showed the proportion of patients benefiting from pain amelioration is quite variable at 50% to 80%[6-8]. Optimization of treatment outcomes for the technique of neurolysis involves direct injection into the celiac ganglia, broad injection to involve the area around the superior mesenteric artery, and bilateral vs unilateral injection; lesion characteristics for optimization have been reported as well, but findings are controversial[7,9-12]. EUS-CPN is not recommended for patients suspected of having unfavorable outcomes. Moreover, the data on determinants of pain relief response following EUS-CPN are limited and still need to undergo further exploration. In this study, we attempt to summarize the predictive factors for response to EUS-CPN in pancreatic cancer with the goal of providing rational selection of the therapeutic strategies to alleviate pancreatic cancer-associated pain.

MATERIALS AND METHODS
Study population
A total of 58 patients who were diagnosed with pancreatic cancer and underwent EUS-CPN over a 4-year period (from January 2015 to December 2018) were included in this study. The inclusion criteria were as follows: (1) Patients over the age of 18 years; (2) Complete information; (3) Presence of unresectable or metastatic pancreatic cancer; (4) No receiving any palliative chemotherapy or radiation therapy; (5) No bleeding tendency (international normalized ratio ≤ 1.5 or platelet count ≥ 50,000 × 109/L); (6) No esophageal or gastric varices; and (7) Enduring abdominal or back pain due to confirmed pancreatic malignancy diagnosed by EUS guided fine-needle aspiration/biopsy or percutaneous biopsy. The study was approved by the Ethics Committee of Tongji Medical College, Huazhong University of Science and Technology (IORG No: IORG0003571). All patients signed informed consent for EUS operation, and data were anonymized and de-identified. 

Endoscopic procedure in EUS-CPN
Patients were hydrated with 500-1000 mL saline solution during the procedure to minimize the risk of hypotension. They were placed in the left lateral decubitus position, and propofol was administered for deep sedation. Vital signs were continuously monitored with an automated non-invasive blood pressure measurement, electrocardiogram, and pulse oximetry. 
EUS-CPN was performed by using the Olympus processor EU-ME2 with a linear array endoscopic ultrasonography (GF-UCT 260; Olympus, Tokyo, Japan). By tracing the aorta under real-time EUS guidance, the base of the celiac artery was identified. Celiac ganglia could be visualized between the celiac artery and the left adrenal gland. Typically for CPN unilateral injection, an Echo Tip 22-gauge needle (Cook Medical, Inc., Winston-Salem, NC, United States) primed with normal saline solution was inserted into the operating channel, affixed to the hub, and placed adjacent to the base of the celiac trunk at its origin from the aorta. In cases with bilateral injection, the same procedure was done, but injections were done at both sides of the celiac trunk with clockwise and counter-clockwise rotation (half of the dehydrated 98% absolute alcohol was injected in each side)[13,14]. After confirming no backflow of blood occurred, the celiac plexus injection by dehydrated 98% absolute alcohol was directly applied. A dense hyperechoic cloud was usually seen in the area of injection, and the injection was continued until spilling to the periganglionic space (Supplemental material). Whether a bilateral injection was carried out depended on the locations of intervening vessels, the tumor status, and invasion of the celiac plexus or not. Tumors extending to the para-aortic region from the level of the celiac axis to the origin of SMA were considered invasive of the celiac plexus. No antibiotics were administered before or post-CPN. All procedures were performed by a single endosonographer.

Pain scores
Pain intensity was evaluated by telephone interview and done objectively using a continuous visual analog scale (VAS), with 0 as no pain and 10 as worst possible pain. Detailed instructions explaining how to assess the VAS were read and the patients then informed the best VAS score that reflected their pain status. Good pain relief was defined as a decrease in the pain score by ≥ 3 or a ≥ 30% reduction in baseline pain without any increase in the narcotic daily dosing[15]. If the patients had no pain improvement or markedly increased pain or required additional doses of narcotic agents 1 wk after the procedure, the procedure was considered to be a failure. 

Outcomes measures
Primary outcomes included the efficacy of EUS-CPN and the difference in pain control by VAS was compared. Pain management was evaluated at 1 wk and 4 wk after the CPN procedure. Secondary outcomes included analgesia requirement and adverse events. To minimize subjective variations in the evaluation of outcomes, the same authorized staff who was unaware of the detailed endoscopic procedures collected the outcomes of all patients. 

Data collection
To analyze all possible factors that could affect the determinants of pain response in patients undergoing EUS-CPN for abdominal pain caused by pancreatic cancer, the following data were collected for each patient: Information regarding tumor characteristics (i.e. size, location, vascular invasion, and distant metastasis), procedure details (including procedure method, dehydrated alcohol dose, visible or invisible ganglia, and intra-procedural heart rate change), the incidence of adverse events, and the dose of morphine medications administered before and after the assignment intervention. Heart rate change was defined as a decrease of ≥ 5 beats for ≥ 10 s during alcohol injection. Other covariates, including demographics (i.e. age, gender, initial VAS score), symptom (i.e. abdominal pain concomitant with jaundice and presence of ascites), were also collected.

Statistical analysis
Categorical data are presented as counts and percentages. Continuous variable results were presented as mean ± standard deviation. Associations among various categorical variables were constructed by Pearson’s chi-squared test, and non-categorical variables were analyzed by t tests. Subsequently, univariable and multivariable logistic regression analyses were carried out to examine potential predictors of pain response to the CPN procedure. All statistical analyses were performed using IBM SPSS software20.0 (SPSS, Armonk, NY, United States). Values were considered to be statistically significant if the P value was less than 0.05 (two-sided).

RESULTS
Patient demographic and clinical characteristics
A total of 58 patients with abdominal pain due to inoperable pancreatic cancer who underwent EUS-CPN were included. These cases consisted of 33 men and 25 women with a mean age of 67 years (range: 54-73 years). Predominant distribution of tumor location in pancreas was located in the body/tail (69.0%), and mean tumor diameter was 44.3 mm (range: 24-100 mm). Fifty-one patients were referred for initial evaluation of suspected pancreatic cancer and were first confirmed via EUS-fine needle aspiration (FNA) before undergoing EUS-CPN in the same session. The seven remaining patients had been previously diagnosed with pancreatic malignancy and were referred to our center for palliation with EUS-CPN only. The 51 patients had malignant tumors histologically confirmed by EUS-FNA of pancreas (n = 36), enlarged lymph nodes (n = 8), and liver metastases (n = 3) or ascites cytology (n = 4). Of the entire group of patients, visible pre-procedural celiac ganglia were present in 42 patients (72.4%) during the EUS session. Direct invasion of the celiac plexus was detected in 16 (27.6%) patients, whereas 26 (44.8%) patients had distant metastasis. The patient clinical demographics, disease, and treatment characteristics are summarized in Table 1 and Figure 1. 

Efficacy for palliation of pain after EUS-CPN
With regard to therapeutic effect, the mean dose of alcohol injection was 10 mL (range: 5-20 mL). The mean initial VAS score was 8, and 51 patients (87.9%) were already taking narcotic analgesics prior to EUS-CPN. The tramadol dose used was 50 mg per time (range: 0–300). The rates of good pain response, defined as a drop of VAS score by ≥ 3 points in pain scale with subjective pain improvements without additional narcotics, were 74.1% and 67.2% of patients at 1 wk and 4 wk after EUS-guided neurolysis, respectively. The other patients were regarded as treatment failures, because either the pain was not better by ≥ 3 points from the baseline VAS score or they were feeling not better and increased their dose of tramadol medication after EUS-CPN. In the successful-treatment group, there was clearly a persistent treatment effect where pain relief lasted for 1–16 wk (until death in eight patients). Overall, there was a significant reduction in pain score from a mean of 8.2 at baseline to 4.4 at 1 wk (P = 0.004) and to 4.9 at 4 wk (P = 0.012) in all patients. 	Comment by Jennifer Benavides: What unit of time?

Predictors associated with pain response after EUS-CPN
To assess the predictive factors for pain response at 1 wk and 4 wk in patients who underwent EUS-CPN, variable data between the successful-treatment and the insufficient groups were compared. At 1 wk, tumors located in the body/tail of the pancreas and patients receiving bilateral procedure were weakly associated with a good response, but this was not statistically significant (P = 0.094; P = 0.087, respectively) (Table 2). However, invisible ganglia and presence of distant metastasis were significant negative predictive factors in the univariable analysis [odds ratio (OR) = 3.574, 95% confidence interval (CI): 1.80-14.24, P = 0.003; OR = 5.940, 95%CI: 1.31-11.82, P = 0.015]. Moreover, invasion of the celiac plexus was significantly associated with a poor pain response (OR = 7.922, P = 0.001). When these factors were subjected to multivariable logistic regression analysis, invisible ganglia, presence of distant metastases, and celiac plexus invasion were identified as significant negative independent pain response factors to EUS-CPN (Table 3). The other factors age, gender, symptom, tumor size, presence of ascites, and initial pain scores did not differ significantly between the two groups (Table 2). Furthermore, neither the pre-intervention tramadol dose use nor injected alcohol dose correlated with the outcome of EUS-CPN. Finally, there was no statistical difference in response to diagnosis between patients who were presenting for initial evaluation by EUS-FNA and those who already had a biopsy-proven pancreatic cancer.
Similarly, at 4 wk, invisible ganglia, presence of distant metastases, and celiac plexus invasion were significant negative predictive factors in univariable analysis (P = 0.003, P = 0.009 and P = 0.001, respectively) (Table 4). At multivariate regression analysis of potential predictors, invisible ganglia, presence of distant metastases, and celiac plexus invasion were associated with a bad pain response (P = 0.037, P = 0.019 and P = 0.001, respectively). The strongest predictor of response was celiac plexus invasion, which yielded a 15-fold higher chance of response for those patients compared with those without celiac plexus invasion (Table 5).

Complication after EUS-CPN
Complications occurred in 10.3% of enrolled patients. No serious adverse events including ischemic, inebriation, and acute paraplegia related to EUS-CPN occurred. Most of the complications were minor and transitory self-limited and included hypotension (1.7%), increase of pain (5.2%), and transient loose stools (3.4%). 

DISCUSSION
Pancreatic cancer is often associated with intense and refractory pain. EUS-CPN was demonstrated to be safe and significantly improved pain control in 88% of patients with pancreatic cancer[16]. However, subsequent studies showed substantial variation in the proportion of patients experiencing pain relief[17]. This wide range is mainly attributable to differences in the characteristics of patients and the lack of standardized operation. For these reasons, it is difficult to compare the efficacy rate of EUS-CPN. Therefore, the current study was designed to analyze potential factors influencing EUS-CPN efficacy in patients with pancreatic cancer. Our data revealed that patients with invisible ganglia, distant metastasis, and invasion of the celiac plexus were predictors of less effective response in EUS-guided neurolysis for pancreatic cancer-related pain.
Our results demonstrated that invisible ganglia, presence of distant metastases, and celiac plexus invasion were significant negative variables at 1 wk and 4 wk after EUS-CPN by univariable analysis and multivariate regression analysis. The strongest predictor of response was celiac plexus invasion, which may be related to perineural invasion of pancreatic nerves by tumor cells. Direct invasion of the ganglia or plexus may result in patients with pain not mediated by the celiac plexus[1]. In fact, FNA of the celiac ganglia has confirmed invasion by malignant cells in some patients with pancreatic cancer[18]. The reason also may be that cancer invasion restricts the spread of neurolytic solution and limits the subsequent pain relief[19]. Iwata et al[20] also suggested that EUS-CPN seems to be less effective in patients with direct invasion of the celiac plexus. 
There are mixed findings regarding bilateral or unilateral approach, and a recent meta-analysis showed that the short-term analgesic effect and general risk of bilateral EUS-CPN are comparable with those of unilateral EUS-CPN[9]. There were no differences in onset or duration of pain relief when either one or two injections were used[13,14,21]. In our cohort patients, the bilateral method was associated with a good pain response but no statistical significance (P = 0.087). With regard to the dose of alcohol used in EUS-CPN, the amount of alcohol used in EUS-CPN ranged from 2 mL to 20 mL[22-24]. Our results found that there was no difference in the dose of alcohol used in EUS-CPN, which is consistent with the results described by Leblanc et al[25]. Leblanc et al[25] indicated that similar clinical outcomes were seen in the 10 mL and 20 mL alcohol groups with respect to overall pain relief, weekly pain scores, onset of pain relief, and proportion of complete responders. 
However, according to our data, tumors located at the body/tail predicted a better response than those with tumors at the pancreatic head/neck after 1 wk or 4 wk, although there were no significant differences (P = 0.094 and P = 0.082 L, respectively). This is in contrast to previous literature reports[26]. Ascunce et al[1] reported that tumors located outside the head of the pancreas were weakly associated with a good response. Rykowski et al[27] also reported that the posterior transcutaneous CPN technique was more effective in tumors involving the pancreatic head than in those affecting the body and tail of the pancreas. On the other hand, our finding was inconsistent with a previous study on heart rate change. Recently, Bang et al[28] discussed a direct correlation between the increase in heart rate during alcohol injection and treatment outcomes. They found that during EUS-CPN, the heart rate change cohort had significantly better adjusted scores for pain, financial difficulties, weight loss, and satisfaction with body image. Especially, a rise in heart rate during alcohol injection appeared to signal successful targeting of the celiac plexus and may be a simple predictor of treatment outcome. However, during alcohol injection in our cohort, the intra-procedural heart rate was decreased in ≥ 80% of patients. The heart rate always decreased when the alcohol was injected into the celiac plexus, and it returned to baseline level after several seconds.
Certainly, the present study has its inherent limitations that should be considered. First, the study is retrospective and the samples of patients are relatively small, suggesting restricted application of the results. A second limitation is the difficulty in measuring pain score, which was variable and a subjective measure. Finally, we failed to supply any results beyond 4 wk, because over time the efficacy of CPN decreased. Also, beyond 4 wk to 16 wk, there were fewer patients for analyzing these data. Therefore, we did not include these patients who received treatment more than 4 wk in the study (data not shown). We also could not compare the survival of patients who did CPN and those who did not. In order to evaluate objectively the significance of these parameters, a large group of multicenter, prospective, randomized trials are required.

CONCLUSION
Our study found that EUS-CPN is a safe and effective form of treatment for intractable pancreatic cancer-associated pain. EUS-CPN seems to be less effective in patients with invisible ganglia, distant metastasis, and direct invasion of the celiac plexus. For these patients, additional attention should be paid to efficacy.

ARTICLE HIGHLIGHTS
Research background
Endoscopic ultrasound-guided celiac plexus neurolysis (EUS-CPN) is widely used to treat pancreatic cancer-associated pain. 

Research motivation
Response to the treatment of EUS-CPN is variable. 

Research objectives
To explore determinants of pain response in EUS-CPN for pancreatic cancer-associated pain.

Research methods
Univariable and multivariable logistic regression analyses were performed to explore predictors of pain response.

Research results
Invisible ganglia, metastatic disease, and invasion of the celiac plexus were identified as significant factors for a negative response to EUS-CPN. No severe adverse events were reported. 

Research conclusions
Invisible ganglia, distant metastasis, and invasion of the celiac plexus were predictors of less effective response in EUS-CPN for pancreatic cancer-related pain. For these patients, attention should be given regarding efficacy. 

Research perspectives
These findings could be helpful to endoscopists or oncologists to develop an appropriate treatment scheme for pain management in pancreatic cancer patients. 
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Figure legends 
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Figure 1 Varied pancreatic lesions are shown by contrast-enhanced computed tomography image. A: The lesion was located in head/neck of pancreas; B: The lesion was located in body/tail of pancreas; C: Pancreatic head lesion was associated with celiac trunk and celiac plexus invasion; D: The image showed a pancreatic body/tail invading the celiac plexus; E: Pancreatic head/neck lesion was accompanied with hepatic metastasis; F: Pancreatic body/tail lesion was accompanied with hepatic metastasis.


Table 1 Baseline characteristics of patients who underwent endoscopic ultrasound-guided celiac plexus neurolysis [n (%), n = 58]
	Independent variables                       
	Total number

	Age in yr, range (mean)                        
	54–73 (67) 

	Gender, female/male                            
	25/33

	[bookmark: RANGE!D168]Symptom
	

	[bookmark: RANGE!D169]Abdominal pain concomitant with jaundice Tumor largest dimension in mm, range (mean)
	6 (10.3)

	[bookmark: RANGE!D170]Ascites, slight or mild
	24–100 (44.3)

	Tumor location
	4 (6.9)

	Pancreatic head/neck
	

	Pancreatic body/tail
	18 (31.0)

	[bookmark: RANGE!D174]Initial VAS score, range (mean)
	40 (69.0)

	[bookmark: RANGE!D175]Tramadol use before EUS-CPN
	6-10 (8)

	Dose in mg, range (mean)
	[bookmark: RANGE!E176]51 (87.9)

	[bookmark: RANGE!D177]Ganglia visualized
	0-240 (40)

	[bookmark: RANGE!D178]Invasion of celiac plexus
	[bookmark: RANGE!E178]42 (72.4)

	[bookmark: RANGE!D179]Distant metastasis
	16 (27.6)

	Injected alcohol dose in mL, range (mean)
	26 (44.8) 

	Procedure method
	5–20 (10)

	Unilateral
	

	Bilateral
	33 (56.9)

	Intra-procedural decrease in heart rate
	25 (43.1)

	decrease of ≥ 5 beats for ≥ 10 s 
	

	 
	48 (82.8) 


[bookmark: _Hlk53596631]EUS-CPN: Endoscopic ultrasound-guided celiac plexus neurolysis; VAS: Visual analog scale. 


Table 2 Univariable analysis of variables associated with pain response after 1 wk in the enrolled cohort of 58 patients
	[bookmark: RANGE!D139]Independent variables                      
	OR
	95%CI
	P value

	Age in yr                         
	1.084
	0.60-3.88
	0.212

	Gender, female/male                     
	1.39
	0.43-3.79
	0.64

	Symptom                 
	
	
	

	Abdominal pain concomitant with jaundice         
	1.29
	0.53–3.26
	0.581

	Tumor largest dimension                   
	1.32
	0.45-4.69
	0.665

	Ascites                          
	1.772
	0.59–6.84
	0.437

	Tumor location               
	
	
	

	Pancreatic head/neck                     
	2.071
	0.60-7.09
	0.232

	[bookmark: RANGE!D148]Pancreatic body/tail                    
	0.617
	0.65-10.40
	0.094

	Initial VAS score                      
	2.231
	0.76-5.41
	0.132

	Tramadol use before EUS-CPN                 
	1.339
	0.54-15.39
	0.327

	[bookmark: RANGE!D151]Invisible ganglia                   
	3.574
	1.80-14.24
	0.003

	Invasion of celiac plexus                   
	7.922
	2.24-25.93
	0.001

	[bookmark: RANGE!D153]Distant metastasis                     
	5.94
	1.31–11.82
	0.015

	Injected alcohol dose                    
	3.825
	1.12–13.42
	0.437

	[bookmark: RANGE!D155]Procedure method 
	
	
	

	Unilateral                        
	1.677
	0.84–11.48
	0.591

	[bookmark: RANGE!D157]Bilateral                          
	0.489
	0.11–1.12
	[bookmark: RANGE!G157]0.087

	Intra-procedural decrease in heart rate              
	1.011
	0.91–2.08
	0.933


OR: Odds ratio; CI: Confidence interval; EUS-CPN: Endoscopic ultrasound-guided celiac plexus neurolysis; VAS: Visual analogue scale.

Table 3 Multivariate analysis for predictors affecting pain response after 1 wk by endoscopic ultrasound-guided celiac plexus neurolysis
	Independent variables                   
	OR
	95%CI
	P value

	[bookmark: RANGE!C128]Ganglia invisible                   
	[bookmark: RANGE!D128]4.9
	2.25-17.91
	0.011

	Invasion of celiac plexus                
	13.2
	3.02-46.27
	0.003

	Distant metastasis                   
	6.84
	2.34–19.15
	0.022


[bookmark: OLE_LINK59]Summarizes the results of the multivariate analyses of the predictive factors associated with pain relief by EUS-CPN. The only independent predictive factors that achieved statistical significance in the univariate analysis were included. CI: Confidence interval; EUS-CPN: endoscopic ultrasound-guided celiac plexus neurolysis; OR: Odds ratio.

Table 4 Univariable analysis of variables associated with pain response after 4 wk in the enrolled cohort of 58 patients
	Independent variables                   
	OR
	95%CI 
	P value

	Age in yr                      
Gender, female/male                    
Symptom                 
Abdominal pain concomitant with jaundice          
Tumor largest dimension                  
Ascites                         
Tumor location               
Pancreatic head/neck                   
Pancreatic body/tail                    
Initial VAS score                     
Tramadol use before EUS-CPN                
Invisible ganglia                      
Invasion of celiac plexus                  
Distant metastasis                    
Injected alcohol dose                   
Procedure method 
Unilateral                        
Bilateral                     
Intra-procedural decrease in heart rate             
	1.091
1.124

1.384
1.496
1.921

3.59
0.42
2.93
2.91
4.02
8.84
7.83
4.90

2.87
0.54
0.94
	0.63-3.94
0.47-3.99

0.43–4.82
0.32-5.92
0.79–9.34

0.40-10.06
0.15-12.77
0.42-8.17
0.24-19.40
1.62-13.27
2.11-23.32
1.81–15.77
1.32–17.91

0.44–17.41
0.16–1.99
0.42–3.12
	0.209
0.532

0.618
0.701
0.408

0.184
0.082
0.101
0.149
0.003
0.001
0.009
0.394

0.502
0.093
0.858


CI: Confidence interval; EUS-CPN: Endoscopic ultrasound-guided celiac plexus neurolysis; OR: Odds ratio; VAS: Visual analogue scale.

Table 5 Multivariate analysis for predictors affecting pain response after 4 wk by endoscopic ultrasound-guided celiac plexus neurolysis
	Independent variables                    
	OR
	95%CI
	P value

	Invisible ganglia                    
Invasion of celiac plexus                
Distant metastasis                   
	5.85
15.11
8.59
	2.66-22.73
4.01-51.22
2.16–27.02
	0.037
0.001
0.019


Summarizes the results of the multivariate analyses of the predictive factors associated with pain relief by EUS-CPN. The only independent predictive factors that achieved statistical significance in the univariate analysis were included. CI: Confidence interval; EUS-CPN: Endoscopic ultrasound-guided celiac plexus neurolysis; OR: Odds ratio.
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