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Abstract 

Celiac plexus block and neurolysis (CPB/N) is an effective interventional technique for treating chronic upper abdominal pain. 

Currently, there are various CPB/N techniques, and there is an urgent need to develop an expert consensus to enable clinicians 

to correctly implement the CPB/N technique, improve efficacy, and reduce complications. A total of 20 medical experts were 
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invited to participate in the writing of this expert consensus, including pain physicians, interventional radiologists, 

gastroenterologists/endoscopists, and anatomy professors. All experts are from Class A tertiary hospitals affiliated of medical 

universities in parts of China. Except for the anatomy professors, all experts are engaged in the clinical practice of CPB/N surgery 

and are familiar with indications, surgical procedures, and complication management. Chinese and English literatures related to 

CPB/N from January 2008 to October 2025 were retrieved to evaluate the recommendation levels. Each expert made multiple 

revisions to the initial draft of the expert consensus and voted on the classification levels with significant disagreements. This 

expert consensus reviews the anatomical characteristics of the celiac plexus, summarizes the indications and contraindications 

for the clinical implementation of CPB/N, describes in detail the technical methods of CPB/N via different approaches, expounds 

on the drugs and dosages for CPB and CPN, and depicts the clinical manifestations, management, and prevention of 

complications. Based on the current domestic practice of CPB/N and literature reports, the recommended grades for CPB/N are 

proposed. We recommend the posterior retrocrural/antecrural approach under CT guidance and EUS-guided CPB/N technique 

due to their high success rate and low risk. We do not recommend the approach with potential iatrogenic risks, such as transarterial 

puncture. The incidence of CPB/N complications is very low, and some complications are temporary. Performing CPB/N under 

imaging guidance can prevent the occurrence of serious complications such as nerve injury and bleeding. 
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1. Introduction 

Pancreatic cancer is a lethal disease, 70–80% of individuals 

with pancreatic cancer suffer from substantial pain. Although 

traditional opioid analgesics may provide pain relief, opioid-

associated adverse effects can significantly diminish the quality of 

life in these patients. Celiac Plexus Block and Celiac Plexus Neu-

rolysis (CPB/CPN) exists as an interventional technique aimed at 

directly addressing visceral pain pathways, offering a potential av-

enue for improved pain control in this patient population [1]. 

The celiac plexus (CP) transmits pain impulses from the up-

per abdominal organs to the central nervous system. Kappis 

first used percutaneous posterior approach for the implemen-

tation of celiac plexus block anesthesia in 1914. In 1957, Jones 

used alcohol for the first time to destroy the celiac plexus and 

visceral nerve to treat abdominal pain of pancreatic cancer, 

and obtained long-term pain relief [2]. Subsequently, numer-

ous scholars have reported the application of CPB guided by 

imaging for the treatment of upper abdominal cancer pain. 

CPB or CPN has been widely used for abdominal pain caused 

by upper abdominal cancer and non cancerous diseases [2-5]. 

CPN is used for cancer abdominal pain patients, which can 

alleviate pain, reduce opioid dosage, and reduce or alleviate 

adverse effects [4, 6]. It is a safe analgesic technique since the 

complications are mild and transitory [7]. Celiac Plexus Block 

and Neurolysis (CPB/N) procedures represent a valuable in-

terventional modality for managing chronic pain in patients 

with unresectable pancreatic cancer, particularly when con-

ventional systemic analgesic therapy fails to provide adequate 

relief [1]. CPN should be the first choice for interventional 

treatment of abdominal pain in pancreatic cancer [8]. 

Although there have been reports of using CPB/N for can-

cer-related abdominal pain both domestically and internation-

ally, there is currently no relevant technical guidance consen-

sus In China. For this reason, we invited 20 experts to participate 

in the writing for this expert consensus. This expert consensus 

summarizes the basic knowledge and clinical application of 

CPB/N, proposes the best procedures based on literature, and pro-

vide guidance for clinical doctors to correctly implement CPB/N 

to improve treatment effectiveness, to reduce complications. 

CPB and CPN are related procedures. CPB typically in-

volves the temporary interruption of nerve function by the in-

jection of local anesthetics (bupivacaine and lidocaine) serv-

ing as both a diagnostic and therapeutic intervention, by pre-

dicting the effectiveness of neurolysis and providing short-

term pain relief. CPN is a procedure aimed at long-term pain 

relief through the chemical ablation of the nerves using neu-

rolytic agents such as alcohol or phenol [1]. In addition, the 

early use of paraspinal blind puncture CPB has been aban-

doned by Chinese pain specialists due to inaccurate position-

ing and the risk of serious complications such as pneumotho-

rax and bleeding. So this expert consensus will not describe 

this method. During open abdominal surgery, CPB or CPN 

performed under direct visualization by the surgeon is also not 

included in this expert consensus. 

2. Methods (Consensus Development) 

2.1. Composition of the Expert Group 

In China, although interventional radiologists, gastroenter-

ologists/endoscopy doctors also implement CPB/N to treat 

pain of pancreatic cancer, pain physicians perform most 

CPB/N procedures. Due to the presence of wards in the pain 
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department, pain physicians can focus on treating upper ab-

dominal cancer pain, with the largest number of patients 

treated and the most extensive clinical experience. Therefore, 

we have invited 20 experts to write this expert consensus, in-

cluding 17 pain specialists, 1 anatomy professors, 1 interven-

tional radiologists and 1 gastroenterologists/endoscopists. The 

pain specialist provided a detailed implementation plan for 

CPB/N; Anatomy professors and imaging experts provide 

guidance on relevant content to ensure accurate and error free 

professional descriptions, Gastroenterologists/endoscopists 

writed the content of ultrasound-guided CPB/N. Selected cri-

teria: Except for anatomy, all experts are engaged in CPB/N 

surgery in clinical practice, familiar with its indications and 

operating procedures, and proficient in handling complica-

tions. Experts who are not engaged in CPB/N surgery are not 

invited. The invited experts are located in the east, north, and 

south regions of China (Figure 1). These regions represent the 

developed medical areas in China. All experts are renowned 

experts or department heads from medical universities or af-

filiated tertiary hospitals in various regions. 

 
Figure 1. Experts Geographic Distribution Map. 

2.2. Search Strategy 

The PubMed, Embase, NSTL (national science and technol-

ogy library of China) and CNKI (China National Knowledge 

Infrastructure) databases were searched for retrieving the rel-

evant articles. The search timeline was from January 2008 to 

October 2025, and only English- or Chinese-published articles 

were retrieved. MeSH terms included "pancreatic cancer pain", 

"Celiac Plexus anatomy", "Celiac Plexus Block", "Celiac 

Plexus Neurolysis" and "CPB/N by endoscopic ultrasound". A 

combination of key and subject words was employed to con-

duct a comprehensive search. Inclusion criteria: Design scien-

tific and reliable clinical studies, Reviews, case analyses, and 

meta-analyses. 

2.3. Evidence Identification 

Experts screen literature based on their own clinical experi-

ence. It is recommend mainly methods that widely reported in 

literature, scientifically reliable research and high data credi-

bility. For methods that are rarely reported, have high medical 

risks, and are rarely used domestically In China, it is recom-

mendations by low-level or it should be made to abandon them. 

Based on literature reports and clinical experience, experts 

should propose solutions for the management and prevention 

of complications. The evaluation of any method should not be 

based solely on literature reports, but should reflect the opin-

ions of experts themselves. 

2.4. Consensus Technique 

Create a Weixin chat group for all participating experts to 

communicate and submit revised drafts. The author divided 

the content of the plan into individuals and collected their in-

itial drafts. Publish expert consensus drafts in Weixin chat 

groups and request experts to respond to the revised content 

within a certain period of time. Then, the author summarizes 

the manuscript and publishes it again, and experts revise the 

manuscript again. This expert consensus has been revised a 

total of 11 times. Especially regarding the significant differ-

ences in recommendation levels, all experts believe that the 

classification of recommendation levels should be based on 

clinical practice In China. Finally, the level recommendation 

is completed through voting. 
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2.5. Evidence Grading Level 

The Grading of Recommendations Assessment Develop-

ment and Evaluation (GRADE) working group evaluates the 

quality of research evidence and comprehensively determines 

the level of evidence based on research design and other evi-

dence features. 

Reference value grading 

I: Randomized controlled trial study; 

II: Randomized controlled trials or retrospective studies 

with large sample patients from multiple centers; 

III: Retrospective study; 

IV: Summary of group cases (total less than 100 cases) and 

expert opinions. 

Evidence based medicine grading of recommended view-

points 

A: Highly recommended, with at least two Level I evi-

dences; 

B: Recommendation: 1 Level I evidence or 2 Level II evi-

dence; 

C: Recommended or not recommended, 1 level II evidence 

or 2 level III evidence; 

D: Not recommended, Level IV evidence. 

3. Results (Consensus Statements / 

Recommendations) 

3.1. Anatomical Characteristics of the Celiac 

Plexus 

3.1.1. Overview 

The visceral nerves are divided into visceral motor, visceral 

sensory, and enteric nerves. The visceral motor nerves include 

sympathetic and parasympathetic nerves, also known as auto-

nomic or vegetative nervous system. The visceral sensory nerves 

transmit visceral sensory impulses from the visceral organs to the 

central nervous system, perceiving pain and discomfort in the vis-

ceral organs. These visceral sensory nerves (visceral afferent fi-

bers) usually travel with sympathetic and parasympathetic nerves. 

Therefore, by blocking the visceral nerves, visceral pain trans-

mission is blocked, and at the same time, related adverse reac-

tions such as decreased blood pressure may occur with autonomic 

nerve block [9]. 

3.1.2. Thoracic Splanchnic Nerve 

 
Figure 2. CP and SN Position Map [10]. 

Note: CP is the abdominal nerve plexus, SN is the visceral nerve. Figure 2A shows the sagittal anatomy of CP and SN, as well as the location 

of the pre-diaphragmatic and post diaphragmatic block areas. SN is located behind the diaphragmatic foot, in the narrow area surrounded by 

the diaphragmatic foot, vertebral body, and abdominal aorta. CP is located anterior inferior to the diaphragmatic foot and anterior lateral to the 

abdominal aorta. Figure 2B shows the cross-sectional anatomy and the position of the puncture needle for each blocking method, with the 

diaphragm as the boundary. The block in the posterior area of the diaphragmatic foot mainly blocks visceral nerves, while the block in the 

anterior area mainly blocks CP. In the figure, 1 represents the right vagus nerve, 2 represents the esophagus, 3 represents the aorta, 4 represents 

the esophageal plexus, 5 represents the posterior area of the diaphragmatic foot, 6 represents the sympathetic nerve chain, 7 represents the 

diaphragm, 8 represents the visceral great nerve, 9 represents the anterior area of the diaphragmatic foot, 10 represents the anterior trunk of the 

vagus nerve, 11 represents the posterior trunk of the vagus nerve, 12 represents the abdominal ganglion, 13 represents the aorta, 14 represents 

the superior mesenteric ganglion, 15 represents the superior mesenteric artery, 16 represents the visceral small nerve, 17 represents the visceral 

minimal nerve, and 18 represents the renal artery. 

The thoracic visceral nerves, abbreviated as splanchnic 

nerves (SN), are composed of preganglionic fibers that pass 

through the T5 or T6-12 sympathetic ganglia. SN is divided 

into greater splanchnic nerve (GSN), lesser splanchnic nerve 

(LSN), and least splanchnic nerve (ISN). GSN, LSN, and ISN 

are connected to CP. 

SN is the main origin nerve of visceral afferent nerves in 

CP. The nociceptive afferent fibers of the upper abdominal 

parenchymal organs mainly travel within the GSN. GSN 

passes through the root of the diaphragm at the T11 to 12 level 
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and connects to the celiac ganglia (Figure 2A) [10]. GSN is 

located in the retroperitoneal space, behind the diaphragmatic 

foot, within the posterior space of the diaphragmatic foot. This 

space is a potential, closed triangular stenosis area surrounded 

by the diaphragmatic foot, vertebral body, and abdominal 

aorta (Figure 2B) [10, 11]. Therefore, splanchnic nerve neu-

rolysis (SNN) is rarely affected by surrounding structures [12]. 

Under X-ray or CT guidance, the paraspinal approach can be 

used to reach the splanchnic nerves. So, when CPB was per-

formed behind the diaphragm foot by the posterior paraverte-

bral approach, the nerves blocked is splanchnic nerves actu-

ally. 

3.1.3. Celiac Plexus 

CP is the largest splanchnic nerve plexus, connected to 

GSN, LSN, ISN, and vagus nerve. CP is the intersection of 

sympathetic, parasympathetic, and visceral sensory nerves, 

and is the main convergence point for pain transmission in the 

upper abdominal organs [2, 13]. CPB is an effective method 

for regulating pain originating from these internal organs. 

CP is located in the retroperitoneal space and embedded in the 

adipose tissue in front of the abdominal aorta, between the aorta 

and the superior mesenteric artery (SMA) [2]. In front of CP are 

the stomach and pancreas, and behind of CP is the spine, CP lo-

cated in the anterior diaphragmatic space (Figure 1). The size of 

the celiac ganglion ranges from 0.5 to 4.5 cm, with an average of 

2.7 cm. Its position varies greatly, but it is mostly located from 

the T12-L1 transvertebral discto the midline of the L2 vertebral 

body [14]. The relationship between the CP and the aorta is more 

consistent than that of the vertebral body, therefore, the aorta is a 

reliable marker for CP localization [2, 6]. During endoscopic ul-

trasound examination, it is easy to locate CP using the aorta as a 

marker [15]. 

3.2. Classification of CPB/N 

According to the puncture site, it can be divided into poste-

rior approach and anterior approach. The posterior approach 

has the needle insertion point on the back, while the anterior 

approach has the needle insertion point on the abdomen. For 

the accuracy and safety of block therapy, We recommend to 

perform the procedure under imaging guidance, and blind 

puncture is no longer used. Currently commonly used clinical 

methods [16]. 

3.2.1. Posterior Paravertebral Approach 

Posterior approach can be divided into posterior retrocrural 

approach and posterior antecrural approach. Posterior retro-

crural approach indicated that needle tip of the posterior is 

placed behind the diaphragm foot (SNB); Posterior antecrural 

approach indicated that needle tip of the posterior is placed in 

front of the diaphragm foot (CPB). 

3.2.2. Posterior Transintervertebral Disc Approach 

The target is the same as the posterior paravertebral ap-

proach, but the puncture path passes through the intervertebral 

disc. 

3.2.3. Posterior Transaortic Approach 

The needle is inserted through the aorta and placed in front 

of the aorta and diaphragmatic foot. 

3.2.4. Anterior Approach 

The patient lies supine and the needle is inserted under the 

xiphoid process. According to the guidance method, it can be 

divided into CT guided approach, abdominal ultrasound 

guided approach, and endoscopic ultrasound guided approach. 

3.3. Indications and Contraindications for 

CPB/N 

3.3.1. Indications 

1. Cancer pain of upper abdominal organs includes malig-

nant lesions of gastrointestinal tract, pancreas, especially ap-

plicable to unresectable pancreatic cancer, liver cancer, bile 

duct cancer, metastatic liver cancer, and refractory abdominal 

pain related to retroperitoneal lymph node metastasis [2, 6]. 2. 

Non cancerous upper abdominal pain, such as long-term re-

fractory abdominal pain caused by chronic pancreatitis [6, 10], 

can be treated with CPB, but CPN should be used with caution. 

3.3.2. Contraindications [2] 

1. Difficult to correct coagulation disorders or thrombocy-

topenia patients to avoid increased risk of bleeding; 2. Patients 

with puncture site or intra-abdominal infection and sepsis; 3. 

Patients with tumor metastasis in the puncture path; 4. Organic 

intestinal obstruction patients, as CPN can promote intestinal 

motility and exacerbate obstruction; 5. Patients with extreme 

emaciation, exhaustion, and shock are unable to withstand the 

blood pressure drop after blockade. 6. Patients taking disulfi-

ram drugs (such as cephalosporins) are not suitable for ethanol 

nerve damage. Skin flushing, tachycardia, nausea, vomiting, 

and headache may occur [10]. 7. Patients with abdominal aor-

tic aneurysm, aortic wall thrombus, or displacement of the 

aorta root should not use diaphragmatic foot block, as there is 

a risk of accidental bleeding. If necessary, it can be changed 

to diaphragmatic foot puncture and SNN can be performed. 8. 

For patients whose tumors have filled the space behind the di-

aphragm, the anatomical structure cannot be identified on im-

aging, and the puncture needle is difficult to enter the target 

position. In this case, the posterior approach is relatively con-

traindicated, and the anterior approach can be tried. (Table 1). 
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Table 1. Indications/contraindications for CPB/N. 

  Disease or condition Note 

Indications 

Cancer pain of 

upper abdominal 

pancreatic cancer, liver cancer, bile duct cancer, 

metastatic liver cancer, retroperitoneal lymph 

node metastasis 

Preferred for CPN 

Non cancerous pain 

of upper abdominal 
chronic pancreatitis Preferred for CPB 

Differential diagno-

sis 

CPB can block visceral pain, but cannot block 

abdominal wall pain 

Preferred for CPB, or combined with in-

tercostal nerve block  

contraindications 

absolute contraindi-

cations 

Difficult to correct coagulation disorders or 

thrombocytopenia 
Prevent increased risk of bleeding 

puncture site or intra-abdominal infection and 

sepsis 
Prevent the spread of infection 

tumor metastasis in the puncture path Prevent tumor spread 

Organic intestinal obstruction 
CPN can promote intestinal motility and 

exacerbate obstruction 

extreme emaciation, exhaustion, and shock 
Unable to withstand the blood pressure 

drop after CPN 

Relative contraindi-

cations 

taking disulfiram drugs (such as cephalosporins) 

Preferred for phenol. 

not suitable for ethanol nerve damage 

[10]. 

aortic aneurysm, aortic wall thrombus, or dis-

placement of the artery root 

Preferred for posterior retrocrural ap-

proach and SNN can be performed. 

There is a risk of accidental bleeding for 

Posterior antecrural approach. 

tumors have filled the space behind the dia-

phragm, the anatomical structure cannot be iden-

tified on imaging, and the puncture needle is dif-

ficult to enter the target position. 

Preferred for anterior approach 

 

3.4. Drug Selection for Celiac Plexus Block 

Local anesthetics: 0.5% to 1.0% lidocaine or 0.25% to 0.50% 

bupivacaine (or ropivacaine) is usually used. A mixture of 1% 

lidocaine and 0.25% bupivacaine can also be used when CPB. 

Neurolytic drugs: Neurolytic drugs Anhydrous Ethanol and 

Phenol are Commonly Used. 

Currently, anhydrous ethanol is widely recommended in 

clinical practice. 50-95% ethanol can be used for CPN, and 

the higher the concentration of ethanol, the greater the damage 

to nerve fibers, and the better the effect of CPN [17]. Injecting 

ethanol can cause severe transient pain, so local anesthetics 

should be injected before injection ethanol or added to ethanol. 

Simultaneouslyiodine contrast agent add to ethanol to display 

drug distribution. During CPN, ethanol can be used for 20ml 

on each side in front of the diaphragmatic foot. During SNN, 

ethanol can be used for 6-10ml on each side behind the dia-

phragmatic foot. 10% phenol is usually used. Phenol has an 

immediate local anesthetic effect and does not cause tempo-

rary pain. When the dosage of phenol exceeds 8.5 grams, there 

may be side effects of central nervous system suppression and 

cardiac toxicity, while when the dosage is below 100 milli-

grams, it is usually safe. Phenol is not as effective as ethanol, 

so it is currently not commonly used [2, 18]. (Table 2). 
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Table 2. Common drugs for CPB/N. 

Drug category Drugs 
Concentration 

(%) 
usage Purpose 

Local anesthetics 

Lidocaine 0.5% to 1.0% A mixture of 1% lidocaine and 

0.25% bupivacaine commonly 

used 

Preventing ethanol induced pain. 

Signs of CPB efficacy. Bupivacaine or 

Ropivacaine 
0.25% to 0.5% 

Neurolytic drugs 

Anhydrous ethanol 50-95% 75% commonly used Preferred for CPN and SNN 

phenol 10% less commonly used Preferred for taking disulfiram 

drugs (such as cephalosporins)  

 

3.5. Common Methods for CPB/N 

This article will introduce various blocking methods for CP 

based on different puncture paths, and the auxiliary position-

ing methods will be introduced in each method. The puncture 

paths of CPB and CPN are the same, but the difference lies in 

the drugs used, which will not be separately introduced here. 

3.5.1. Posterior Retrocrural/Antecrural Approach 

The bilateral posterior retrocrural/antecrural approach is a 

traditional technique that is suitable for both SNN and CPB, 

while the diaphragmatic foot anterior CPB is most commonly 

used. When the tumor spreads and causes anatomical disorder 

around the CP, posterior diaphragmatic SNN can be chosen, 

or it can be performed simultaneously with the antecrural ap-

proach to enhance the analgesic effect [18]. The majority of 

SSN were performed at L1 and T12. The analgesic effect of 

SNN is equivalent to that of CPN, biggest advantage of SNN 

is that independent of changes in the anatomical structure of 

the celiac plexus [19, 20]. 

(i). CT Guided Puncture (Evidence Category and 

Recommendation Level I ‑ A) 

Preoperative preparation: All surgical details, complica-

tions, effective and postoperative duration must be discussed 

with the patient and their family before surgery, and informed 

consent for the surgery must be obtained. Fasting for 6 hours 

and water deprivation for 2 hours before surgery to prevent 

the risk of vomiting and suffocation after using sedatives and 

hypnotics. To establish a venous access before surgery, 500-

1000ml of fluid should be supplemented [10]. 

 
Figure 3. Diagram showing neural connections and various needle positions for celiac plexus and splanchnic block. Blue arrows show needle 

placement for the Procedure [21]. 

The patient's prone position is used for CT guided bilateral 

retrocrural approach. The puncture point should be at the level 

of T12-L1 vertebral body, 5-7 cm away from the midline. Ap-

ply sterile towels locally on the skin, infiltrate anesthesia at 

the puncture site and puncture path. CT scan positioning, the 

puncture path should be planned to avoid ribs, transverse pro-

cesses, vertebral bodies, and major vascular structures. After 

the puncture needle passes through the skin, the needle tip tilts 

inward at an angle of about 45°, upward at an angle of about 

15°, and towards the T12 vertebral body. The needle moves 
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forward along the lateral surface of the vertebral body. When 

the needle touches the lateral surface of the L1 vertebral body 

and there is resistance, it can be slightly retracted, the needle 

tip can be slightly adjusted, and then moved forward along the 

lateral surface of the vertebral body again. Be careful not to 

insert the needle too deeply, and adjust the needle angle and 

depth at any time under image monitoring. The puncture pro-

cedures for SNN and CPN under CT guidance are the same, 

with the difference being the target of injection. [Figure 3]. 

When the tip of the SNN needle is located behind the dia-

phragmatic foot, contrast agent can be injected. Once the dis-

tribution is ideal, nerve damage medication, usually 5-10 ml, can 

be injected. The nerve damage solution usually spreads along the 

anterior side of the upper lumbar and thoracic vertebrae, and only 

spreads within the boundary of the diaphragmatic foot space [2, 

12]. The CPN needle tip enters the anterior space of the diaphrag-

matic foot, usually 2 cm deeper on the right side than on the left 

side. The ideal position for the needle tip is approximately 1-2 cm 

anterior to the aorta, horizontally between the diaphragmatic 

foot and pancreas, and between the celiac trunk and SMA [10, 

18]. After the needle tip enters the target, 5 ml of contrast 

agent is injected, and once the distribution is ideal, 10-20 ml 

of nerve damaging drug is injected on each side. CT localiza-

tion and injection are shown in Figures 4 and 5 (Figure 4 

shows ethanol injection, and Figure 5 shows phenol injection). 

Before removing the needle, inject 0.5-1.0 ml of physiological 

saline solution through the puncture needle to prevent the 

leakage of destructive drugs into the puncture path [17]. 

 
Figure 4. CT guided CPN (T12-L1 level) [17]. 

Note: CPN is a procedure for the destruction of the abdominal nerve plexus; Figure 4A is a schematic diagram of CPN, with the puncture 

needle reaching the anterior lateral CP area of the aorta; Figure 4B shows the diffusion of the lesion drug and contrast agent around the aorta 

in the CP region (indicated by the white arrows); In the figure, 1 is the puncture needle, 2 is the rib cage, 3 is the kidney, 4 is the pancreatic 

tumor, 5 is the vertebral body, 6 is the diaphragm, 7 is the abdominal aorta, and 8 is the area of the abdominal nerve plexus. 

 
Figure 5. CT guided SNN puncture injection process [22]. 

Note: Figure 5A shows the insertion of the puncture needle into the anterior edge of the L1 vertebral body; Figure 5B shows target injection, 

slowly injecting 5 ml of 6% phenol solution, rinsing the puncture needle with 0.2% lidocaine solution containing a small amount of compound 

betamethasone, and the patient lying prone for 30 minutes to avoid diffusion of phenol solution into the intervertebral foramen; In the figure, 

1 represents the kidney, 2 represents the SN region, 3 represents the abdominal aorta, 4 represents the puncture needle, and 5 represents the L1 

vertebral body; SNN stands for visceral nerve destruction surgery, SN stands for visceral nerve. 

Postoperative care: Observe the degree of pain relief in the 

patient after surgery, and send them back to the ward for ob-

servation after their blood pressure stabilizes. Stay in bed for 

at least 12 hours after surgery. Monitor blood pressure, heart 

rate, and other vital signs. Intravenous infusion as needed. Per-

form neurological examination immediately after surgery and 

within 1 day after surgery to determine the presence of neuro-

logical complications. Assess the patient's pain intensity (us-

ing a VAS scoring system of 1-10 points) and compare the 

results with preoperative data. Evaluate the degree of postop-

erative analgesic reduction and objectively assess whether 

pain has improved [2]. 
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CT has become the preferred guidance technique, and all 

procedures of CPB can be guided by CT. The advantages of 

CT guidance: it can distinguish the anatomical structure of the 

upper abdominal organs, the range of tumor spread, and the 

anatomical variations of the celiac trunk; Being able to guide 

and monitor the location, depth, and angle of the puncture nee-

dle during the puncture process; During the injection process, 

the injection site and diffusion range of nerve damaging drugs 

can be observed to avoid accidental injection into adjacent 

structures or leakage into the peritoneal cavity. 

(ii). X-ray Fluoroscopy Guided Puncture (Evidence 

Category and Recommendation Level II - B) 

(a). Retrocrural approach 

The position and preparation for puncture of retrocrural un-

der the X-ray fluoroscopy guidance are similar to those under 

CT guidance. In the anterior posterior position of the X-ray, 

tilt the perspective centerline to one side at an angle of 20-30 ° 

at the level of the L1 vertebral body, so that the apex of the 

transverse process overlaps with the anterior lateral edge of 

the vertebral body. Tilt the perspective centerline towards the 

head at an angle of about 20 °, so that the lower edge of the 

T12 rib head is displayed on the T12 vertebral body. Then, the 

puncture needle enters along the coaxial direction, and the 

needle tip does not touch the transverse process during inser-

tion, reaching the anterior side of the vertebral body, as shown 

in Figure 6 [10]. The needle insertion method on the other side 

is the same as before. After withdrawing no blood, contrast 

agent was injected, followed by 5-10 ml of nerve damage 

medication. X-ray fluoroscopy showed that the contrast agent 

spread to the front of the vertebral body and the back of the 

diaphragm [23]. 

 
Figure 6. Position of SNN puncture needle under X-ray fluoroscopy 

guidance [10]. 

Note: SNN refers to visceral nerve destruction surgery; Figure 6A 

shows the X-ray anterior posterior view, with the needle tip reaching 

the lateral edge of the L1 vertebral body; Figure 6B shows the X-ray 

oblique position, with the perspective centerline tilted at an angle of 

about 20 ° towards the head, and the needle tip reaching the L1 ver-

tebral body. 

(b). Antecrural approach 

The procedures of the antecrural approach is the same as 

the retrocrural approach, except that the needle tip passes 

through the diaphragmatic foot. Due to the inability to deter-

mine the relationship between the needle tip and the aorta un-

der fluoroscopy, this method is not recommended for clinical 

use. 

(iii). MRI Guided Puncture (Evidence Category and 

Recommendation Level III-B) 

There are few reports on the application of CPB by MRI 

guided. But CPN by MRI guidance is a safe and feasible. [24-

26]. In MRI guidance, there are the advantages of soft tissue 

visualization, real-time monitoring of needle movement, and 

avoiding personnel exposure to ionizing radiation. 0.4 T and 

0.5 T are open low field MRI, while 1.5 T is closed high field 

MRI with higher image resolution. 

Procedure steps The patient lies prone on the MRI exami-

nation bed, with the coil fixed at the T10 and L2 levels on the 

back. Obtain transverse, coronal, and sagittal SE T1W1 and 

FSE T2W1 images to identify key structures around CP. 

Transfer the collected images to the navigation system work-

station for surgical path, puncture site, and target localization. 

After calibration, remove the examination bed from the imag-

ing site [25]. 

After local anesthesia at the puncture site, an 18 GMRI 

compatible coaxial puncture needle was advanced to the target 

under real-time virtual guidance of an optical tracking system. 

Move the patient and examination bed back to the same posi-

tion where the first set of MRI images were obtained. Repeat 

the fast imaging sequence (such as Flash, SPGR, etc.) to iden-

tify the position of the puncture needle again. After confirm-

ing the needle, inject 2 ml of 1% lidocaine, and after the pain 

subsides, inject 20 ml of ethanol. Collect images again, and if 

the ethanol distribution is not satisfactory, perform a second 

puncture on the other side of the celiac plexus [25]. 

3.5.2. Posterior Transvertebral Disc Approach 

(Evidence Category and Recommendation 

Level II-B) 

(i). CT Guided 

When the puncture needle is obstructed by the transverse 

process or ribs in the paravertebral path, the posterior ap-

proach through the transvertebral disc can be used. The spe-

cific procedures is similar to the "retrocrural approach". This 

approach directly penetrates the T12-L1 or L1-2 transverte-

bral disc with a puncture needle, reaching the position adja-

cent to the aorta at the level of the abdominal trunk (Figure 7) 

[1]. There is a sense of breakthrough when the needle passes 

through the anterior longitudinal ligament. When the needle 

tip reaches the anterior space of the diaphragm, contrast agents, 

local anesthetics, or anhydrous ethanol can be injected sepa-

rately. The transvertebral disc approach can be performed uni-

laterally or bilaterally. 
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Figure 7. Diagram shows the transintervertebral disk approach for 

celiac plexus neurolysis, in which the needle traverses the interver-

tebral disk space lateral to the spinal cord [1]. 

(ii). X-ray Fluoroscopy Guided 

The surgical procedure is similar to the bilateral retrocrural 

approach under X-ray, but the puncture path of this approach 

passes through the intervertebral disc, and the target is the 

midpoint of the anterior edge of the transvertebral disc (the 

inner 1/3 area of the bilateral pedicle line). With the applica-

tion of CT and ultrasound guidance, the use of fluoroscopy 

guidance technology is gradually decreasing [19]. 

Main advantages of the transvertebral disc approach: (1) 

Avoid the possible nerve root damage caused by ethanol flow-

ing into the intervertebral foramen; (2) Avoid damage to the 

lumbar arteries (which may cause paraplegia) and other 

nearby organs such as the liver, kidneys, intestines, pancreas, 

etc [12]. 

Disadvantages of the transvertebral disc approach: transver-

tebral disc injury carries the risk of secondary discitis, disc 

herniation, and spinal cord puncture injury. Patients with se-

vere degenerative diseases of the thoracolumbar spine have 

difficulty in puncture, and this approach should be used with 

caution [2, 18]. 

3.5.3. Posterior Transaortic Approach (Evidence 

Category and Recommendation Level III-C) 

The specific puncture procedure of the posterior approach 

through the aorta is similar to that of the retrocrural approach. 

We recommend to perform puncture under CT guidance. Pre-

determine the position of the abdominal aorta, adopt a left 

paraspinal approach, and insert a single needle through the 

posterior and anterior walls of the aorta, with the needle tip 

pressed against the anterior space of the aorta. After confirm-

ing the needle tip position with CT and drawing back no blood, 

inject 3-4 ml of contrast agent. After satisfactory diffusion, in-

ject 25-40 ml of ethanol to complete CPN. 

The main advantage of this method is that a single injection 

can block CP, and the possibility of spinal cord injury is very 

small; The main disadvantage is an increased risk of retroper-

itoneal bleeding, especially in patients with abdominal aortic 

calcification, hypertension, or coagulation disorders [2, 18]. 

Therefore, it is not recommended to use this approach rou-

tinely. 

3.5.4. Anterior Approach 

The anterior approach of CPN was first described in 1918, 

but its use was discontinued due to the high incidence of com-

plications from blind puncture. The application of image-

guided technology has led to the reuse of the anterior approach. 

Due to potential complications such as visceral organ damage, 

it is only used as an alternative method to the posterior ap-

proach [1]. The anterior approach is divided into CT guided, 

ultrasound-guided, and endoscopic CPN. In recent years, there 

has been a gradual increase in reports on ultrasound-guided 

and endoscopic CPN [27-31]. 

(i). CT Guided Anterior Approach (Evidence Category and Recommendation Level II-C) 

 
Figure 8. The anterior approach to CT-guided celiac plexus neurolysis in a 65-year-old woman with metastatic biliary cancer. 8A and 8B Axial 

multidetector CT images show the position of the needle tips to the right and left of the celiac axis, which is indicated by the needle tip position 

and the injection of contrast material (arrow). Areas of low attenuation within the areas of hyperattenuating contrast material correspond to 

the injection of ethanol, the neurolytic agent. In 8C, the path of the needle is seen to be through the stomach (arrowheads) and to the celiac 

plexus. 8C Diagram shows the technique for anterior celiac plexus block [32]. 
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The patient is in a supine position, and a CT scan is used to 

determine the location of the puncture needle. The puncture 

needle is inserted through the anterior abdominal wall, usually 

directly below the xiphoid process as the puncture point. The 

target of the needle tip is the same as the antecrural approach, 

that is, the needle tip should be placed in front of the aorta and 

diaphragmatic foot. The puncture needle of this approach usu-

ally passes through the stomach, liver, or pancreas to reach the 

celiac plexus. After determining the needle tip position, inject 

30-50 ml of ethanol into the anterior compartment of the dia-

phragm. This technique is divided into single needle and dou-

ble needle methods (Figure 8), with double needle injection 

being superior to single needle central injection [32]. 

(ii). Abdominal Ultrasound Guided Anterior 

Approach (Evidence Category and 

Recommendation Level III-B) 

The ultrasound guided divided into abdominal ultrasound 

and endoscopic ultrasound guidance. The advantages of ultra-

sound guidance: comfortable supine position for patients; 

Real time monitoring of the puncture process allows for real-

time visualization of the arteries, avoiding accidental damage 

to large blood vessels; Without the use of contrast agents, the 

diffusion of drugs can be observed, and even if the tumor mass 

causes CP displacement, the location of CP can be identified. 

Due to the fact that this method can avoid neurological com-

plications related to the posterior approach from the anterior 

approach to CP, but this technique highly relies on the experi-

ence of the procedure physician, and accurate identification of 

CP may sometimes be challenging [30]. In recent years, more 

and more literatures reported that ultrasound-guided CPB/N 

was used to treat pain in pancreatic cancer. [33-36]. 

Procedure steps: This method is best performed with the as-

sistance of a professional ultrasound specialist. Use an ab-

dominal ultrasound device with the probe placed directly be-

low the xiphoid process to identify the abdominal aorta, 

branches of the abdominal trunk, and superior mesenteric ar-

tery. Choose easily accessible and clear avascular access (or 

long axis midline or short axis through the liver or stomach) 

as the puncture needle entry point. After local anesthesia of 

the skin, a 20 G 20 cm long puncture needle was used to reach 

the target between the aorta and the superior mesenteric artery 

above the aortic wall under direct visualization. After success-

ful diagnostic blockade, inject 10-20 ml of 0.25% bupivacaine 

through a needle. After the pain is relieved, inject 20-40 ml of 

ethanol. Rinse the needle cavity with 2 ml of physiological 

saline [30]. 

(iii). Endoscopic Guided Anterior Approach 

(Evidence Category and Recommendation Level 

II-A) 

Wiersema first described endoscopic ultrasonography 

(EUS-CPN) guided by gastric endoscopy in 1996. EUS-CPN 

uses color Doppler guidance in the gastric cavity, and the 

puncture path avoids blood vessels, making it more accurate 

and safe [29, 36]. The incidence of complications in this 

method is very low, with a pain relief rate of 70% [35]. Per-

cutaneous retrocrural CPN should be considered when endo-

scopic ultrasound-guided CPN is not effective [37]. 

This approach is usually operated by gastroenterologists or 

endoscopists. The patient is lying on the left side and under-

going conscious sedation or general anesthesia. According to 

the operating procedures of endoscopy, the ultrasound endo-

scope is inserted into the stomach through the oral cavity, 

about 1-2 cm below the cardia, and the abdominal aorta is 

identified on the posterior wall of the lesser curvature of the 

stomach. The CP is located on both sides of the anterior wall 

of the abdominal aorta and the origin of the abdominal trunk 

[38]. Color Doppler is used in the target area to observe for 

vascular and structural variations, ensuring the safety of the 

puncture path [29, 36]. 

After determining the target, a 20G puncture needle is in-

serted through the gastric wall via endoscopy, with the needle 

tip placed at the target. After drawing back no blood, 3 ml of 

0.75% bupivacaine and 10-20 ml of 98% ethanol are injected, 

and the same procedure is performed on the other side of the 

abdominal aorta [29, 36, 39, 40]. After ethanol injection, 

"whitening" or "blizzard sign" will immediately occur, and the 

display screen will show heterogeneous high echo areas simi-

lar to snowflakes. At this time, endoscopy cannot visually 

track the target, which is one of the disadvantages. 

3.6. Evaluation of the Therapeutic Effect of 

CPB/N 

3.6.1. The Abdominal and Back Pain Disappears or 

Significantly Reduces 

Using CPN alone can alleviate pain in 10% to 24% of pa-

tients, and when combined with other treatments, it can alle-

viate pain in 80% to 90% of patients [2]. After CPN treatment, 

89% of patients experienced optimal pain relief within 2 

weeks, and 90% of patients experienced partial or complete 

pain relief within 3 months [18]. The average pain relief pe-

riod is 72 days [28]. 

3.6.2. Blood Pressure Drops Significantly with 

Bilateral Blockade 

Hypotension is both a sign of successful CPN and a com-

plication of CPN. The incidence of hypotension is 60.4% to 

77.0% [41]. Systolic pressure can be reduced by 20% -30% [2, 

18, 42]. Individual patients can continue until 3 days after sur-

gery [43]. 

3.6.3. Increased or Hyperactive Intestinal Peristalsis 

Due to excessive gastrointestinal motility, patients may ex-

perience relief of bloating and temporary diarrhea, which can 
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alleviate constipation caused by opioid drugs and be beneficial 

for patients. The relief of constipation and bloating is a sign of 

successful abdominal nerve block. 

3.7. Complications and Precautions of CPB/N 

CPN is a relatively safe surgery, with less than 2% of pa-

tients experiencing serious complications during percutaneous 

CT guided CPN, mostly temporary and mild complications [2]. 

Common complications include back pain, hypotension, and 

diarrhea. Complications related to puncture needles are often 

associated with the puncture path. 

3.7.1. Back Pain 

Also Known as Chest and Back Burning Syndrome. This 

nerve damaging drug stimulates the soft tissues of the dia-

phragm and puncture pathway, and may also damage the sen-

sory nerve fibers inside the CP, causing ethanol induced neu-

ropathy. 6.9% to 10% of patients experience burning pain at 

the back puncture site [44]. Back pain usually radiates to the 

shoulders and may persist for up to 72 hours after surgery [2, 

45]. Treatment: Generally, recovery can be achieved within a 

few days, and taking nonsteroidal anti-inflammatory drugs 

can alleviate back pain [12]. For particularly severe cases, 

steroid hormones and local anesthetics can be used for 

paraspinal block, and the pain will generally be relieved or 

disappear. Prevention: Under imaging guidance, try to mini-

mize the number of punctures as much as possible; Do not use 

too much SNN dosage; Before pulling out the puncture needle, 

be sure to rinse the needle tube to avoid residual drugs stimu-

lating the soft tissue of the puncture path. 

3.7.2. Hypotension 

Hypotension is caused by decreased sympathetic nervous 

system tension and vasodilation. Prevention: It can accelerate 

infusion and use vasopressors if necessary, both of which can 

quickly relieve symptoms [17]. Preoperative infusion of 500-

1000ml can prevent a sharp drop in blood pressure after sur-

gery [46]. 

3.7.3. Diarrhea 

The incidence of diarrhea is as high as 44%, but it is mostly 

temporary [41]. It may be related to the relative hyperactivity 

of parasympathetic nervous system function and enhanced in-

testinal peristalsis after sympathetic nerve block, which is of-

ten self limiting. Treatment: It usually takes 2-3 days to re-

cover, rarely exceeding 1 week [17], no special treatment is 

needed, and in severe cases, fluid replacement is necessary. 

3.7.4. Bleeding 

Bleeding can accidentally damage the adjacent abdominal 

aorta and inferior vena cava, especially the abdominal aorta, 

which can easily cause retroperitoneal bleeding. Processing: 

Monitor blood pressure and pulse. If there is a significant or 

rapid decrease in blood pressure, pale complexion, and pro-

gressive decrease in hemoglobin, bleeding can be suspected. 

Ultrasound can diagnose retroperitoneal bleeding. Treatment: 

Use emergency measures such as hemostatic drugs, blood 

transfusion, and pressure boosting, and perform emergency 

surgery to stop bleeding if necessary. Prevention: Complica-

tions of this procedure are prone to occur under blind puncture 

and X-ray guidance. We recommend to use CT guidance to 

avoid damaging blood vessels and internal organs. 

3.7.5. Neurological Complication 

Neurological complications include nerve root and spinal 

cord injuries, with the most severe cases leading to lower limb 

paralysis. Anterior spinal artery syndrome can also occur, due 

to spasm of the anterior spinal artery blood vessels, resulting 

in temporary lower limb weakness [47]. It is possible that eth-

anol diffuses into the anterior spinal artery through the T12 

intercostal artery, causing Adamkiewicz artery injury and 

leading to spinal ischemic infarction [40]. The Adamkiewicz 

artery originates from the aorta, located from T7 to L4, sup-

plying the lower two-thirds of the anterior spinal artery, which 

is closely related to the abdominal ganglia. Ethanol entering 

the spinal canal by mistake can cause severe pain in the lower 

back, and in severe cases, it can lead to paraplegia [2]. The 

distribution of destructive drugs outside the intervertebral fo-

ramen can damage the spinal nerves and cause sensory or mo-

tor dysfunction. 

3.7.6. Organ Damage 

Organ damage induced by visceral puncture is mostly 

caused by anterior approach or X-ray fluoroscopy guidance. 

Under CT guidance, organ damage or neurological complica-

tions are not common. Including kidney injury, transvertebral 

discinjury, lumbar nerve damage, peritonitis, retroperitoneal 

abscess, pneumothorax, bilateral diaphragmatic paralysis, and 

ejaculation dysfunction, the incidence rate is less than 0.15% 

[43, 46, 48-51]. The cause of visceral injury is due to improper 

positioning of the puncture site, angle and depth of needle in-

sertion [52]. 

3.7.7. Drug Toxicity Reactions 

Local anesthetics accidentally entering blood vessels can 

cause toxic reactions to local anesthetics. Excessive ethanol 

dosage or rapid absorption can lead to toxic reactions, mani-

fested as drunkenness, with alcohol odor in exhaled breath, 

facial flushing, palpitations, and increased heart rate, but with-

out any consciousness disorders. After 2 hours of oxygen in-

halation, normal recovery can occur [53]. High doses of etha-

nol accidentally entering blood vessels can cause ethanol poi-

soning, epileptic seizures, and loss of consciousness. Improper 

injection or excessive absorption of phenol into blood vessels 

can also cause toxic reactions, manifested as inducing muscle 

spasms, epileptic seizures, loss of consciousness, as well as 

complications such as hypotension, arrhythmia, and liver and 
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kidney function damage. 

4. Discussion 

The Chinese experts consensus is based on the clinical prac-

tice of domestic medical experts and combined with domestic 

and foreign literature evidence. The selection of approachs 

should be individualized based on operator’s preference, pa-

tient’sanatomy and comorbidities, and extent of disease. Spe-

cific considerations include a lower risk of damage to visceral 

organs and a decreased incidence of neurologic complications. 

In China, although interventional radiologists and gastroenter-

ologists/endoscopists also implement CPB/N, pain physicians 

have the highest number of CT guided CPB/N and have ex-

tensive experience. Therefore, this expert consensus focuses 

more on pain physicians. Due to the popularity of CT instru-

ments In China, CT guided CPB/N has become easier, and 

most doctors can proficiently master this technique after short-

term training. So we recommended to choose CT guided pos-

terior approach and endoscopic ultrasound-guided approach. 

Both methods are guided by imaging for puncture, with a high 

success rate and few complications. Consistent with the sug-

gestions of foreign scholars [1, 18]. There are few literature 

retrieved on transintervertebral disc approach and transaortic 

approach, and there are almost no Chinese literature available. 

Chinese medical experts rarely perform transintervertebral 

disc approach and transarterial approach, and also rarely per-

formed C-arm guided punctures. Therefore, unlike foreign 

countries [1, 18], this expert consensus does not advocate the 

implementation of transintervertebral disc approach and trans-

aortic approach, and recommends abandoning the transarterial 

approach. Although there have been no reported incidents of 

bleeding accidents in the literature [23, 54], from a clinical 

perspective, this method still carries potential risks of bleeding. 

In China, anhydrous ethanol is chosen as the drug for nerve 

neurolysis, and phenol is almost not used. The most com-

monly utilized mixture consists of 95 to 100% ethanol, bupi-

vacaine, and iodinated contrast in a 6:3:1 ratio [18]. The con-

centration of anhydrous ethanol is generally 70-75%, and the 

optimal volume of the mixture is to cover the aorta with con-

trast agent. Excessive diffusion may cause damage to sur-

rounding tissues. Measures to reduce complications include: 

puncture positioning must be performed under imaging guid-

ance (preferably under CT or EUS guidance), and C-arm guid-

ance has poor accuracy. Before injecting the medication, make 

sure there is no blood drawn back from the syringe. Before 

removing the puncture needle, inject physiological saline to 

prevent ethanol from staying in the puncture path and causing 

pain. The patient returned to the ward, monitored blood pres-

sure and pulse for 48 hours, and received intravenous infusion 

to treat hypotension. 

5. Conclusion 

CPB/N are safe and effective procedures for managing 

chronic upper abdominal malignant pain. Absolute contrain-

dications included that patients with refractory coagulation 

disorders or thrombocytopenia, patients with puncture site or 

intra-abdominal infection as well as sepsis and patients with 

organic intestinal obstruction. In clinical practice, there are 

various approachs for CPB/N. CT guided posterior ap-

proaches are most commonly performed. EUS guided anterior 

approache by endoscopists is also commonly used. CPB/N is 

considered a low-risk procedure. Most adverse reactions are 

transient. Most common complications are local back pain, 

hypotension, and intestinal hypermotility diarrhea. The last 

one can improve the side effects of opioid drugs and it is ben-

eficial for patients. Image guidance is crucial. Accurate posi-

tioning under imaging can avoid damaging nerves and punc-

turing arteries, resulting in bleeding. Mastering the operation 

technique of CPB/N is not difficult. As long as one under-

stands the anatomy of the celiac plexus, recognizes the ana-

tomical structure under imaging, adjusts the needle insertion 

direction under imaging guidance, and is familiar with the 

management of complications, the implementation of CPB/N 

will surely be successful. 

Evidence category and recommendation level Table 3. 

Table 3. Evidence category and recommendation level. 

Methods evidence features Recommended level  

1. CT guided posterior antecrural approach CPN for chronic upper 

abdominal cancerous pain 
I A I-A 

2. CT guided posterior retrocrural approach SNN for advanced upper ab-

dominal cancerous pain 
I B I-B 

3. X-ray fluoroscopy guided posterior approach II B II-B 

MRI guided posterior approac III B III-B 

4. transintervertebral disc approach CPN II B II-B 

5. CT guided anterior approach II C II-C 
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Methods evidence features Recommended level  

6. transaortic approach CPN III  C III-C 

7. Abdominal ultrasound guided anterior approach III B III-B 

8. Endoscopic Ultrasound-Guided CPB/N II A II-A 
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