
Background: Celiac plexus block (CPB) is an interventional technique known to be effective 
in the management of abdominal pain caused by pancreatic cancer.

Objective: To review the journey of CPB as an interventional analgesic technique from its 
inception to its current status in the field of cancer pain management.

Study Design: Descriptive review. 

Methods: PubMed database was searched for celiac plexus block, celiac plexus neurolysis, 
and pancreatic cancer pain relief. Randomized control trials and case series with more than 
10 patients were included. A second search was done from the references of all the included 
articles to add studies fulfilling the inclusion criteria which were missed in the first broad 
search.

Results: A total of 44 studies were included in this literature review. Available evidence 
through the years was categorized based on the imaging technique used to guide needle 
insertion and studies were tabulated based on study design, the number of patients included, 
the technique of CPB, and the conclusions drawn. 

Limitations: Meta-analysis of the available studies was not done because of heterogeneous 
nature of studies.

Conclusion: Over the years, the majority of clinical trials have focussed on fluoroscopy-
guided CPB. Computed tomography-guided blockade of celiac plexus is the next choice 
among pain physicians and percutaneous ultrasound-guided CPB is a relatively new 
technique. The data generated over the years does not point to a single technique being the 
gold standard for CPB and choice of technique may be guided by the individual’s preference, 
familiarity with the technique, and institutional practice. 
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PPain is a major cause of distress among cancer 
patients. Despite advances in analgesic 
modalities, the prevalence of cancer-related 

pain was estimated to be around 39% after curative 
treatment, 55% during anticancer therapy, and 66% in 
metastatic or terminal disease (1).

Abdominal malignancies constitute a major chunk 
of the global malignancy burden. Based on the GLOBO-
CAN 2018 estimates, pancreatic cancer is the 11th com-

monest cancer globally and the 7th leading cause of 
cancer-related mortality in industrialized countries (2). 
Pancreatic cancer, in early stages, may be asymptomatic 
and around 80-90% are diagnosed in the advanced un-
resectable stage (1). Thus, advanced pancreatic cancer 
is a major cause of uncontrolled abdominal pain.

Interventional analgesic techniques have gradually 
evolved over the years intending to control intractable 
pain with minimal adverse effects. Celiac plexus block 



Pain Physician: August 2021 24:379-398

380  www.painphysicianjournal.com

(CPB) is one such technique that has advanced and 
evolved with time to become an indispensable weapon 
in a pain physician’s armamentarium. In this article, we 
aimed to review the journey of CPB as an intervention-
al analgesic technique from its inception to its current 
status in the field of cancer pain management.

Clinical Anatomy 
Celiac plexus also known as the ‘solar plexus’ is 

the largest visceral plexus. This plexus lies in the retro-
peritoneum along the anterolateral aspect of the ab-
dominal aorta at the level of origin of the celiac artery 
and superior mesenteric artery. It is composed of celiac, 
superior mesenteric, and aorticorenal ganglia, which 
form a dense network of interconnecting nerve fibers.

Celiac plexus supplies sympathetic, parasympa-
thetic, and visceral sensory afferent fibers to the up-
per abdominal viscera, which include the pancreas, 
liver, biliary tract, gallbladder, spleen, adrenal glands, 
kidneys, mesentery, stomach, and the small and large 
bowels proximal to the transverse colon (3).

The position of celiac ganglion varies from T12 to 
L1 disc space and may even extend up to the body of 
the L2 vertebra. In 94% of patients, these ganglia are 
located at the level of T12 or L1 (3). This position cor-
responds to a location just anterior to the abdominal 
aorta, anterior to the crus of the diaphragm. This ante-
rior location to the crus of the diaphragm holds great 
importance concerning the tip of the needle placed to 
classify the block as celiac or splanchnic plexus (4). The 
size of the ganglia ranges from 0.5 to 4.5 cm with a 
mean size of about 2.7 cm.

History
The concept of the blockade of celiac plexus with 

local anaesthetics to provide surgical anesthesia was 
first given by Kappis in 1914. With advancements in 
general and regional anesthesia, CPB as a technique 
to provide surgical anesthesia did not gain popularity. 
Over the next 30 to 40 years, this technique gained rec-
ognition as a tool to alleviate abdominal pain second-
ary to pancreatitis or malignancy. 

In 1957, Brindenbaugh described the use of CPB 
to treat pain secondary to abdominal malignancy (5). 
Thus, by the mid-20th century, this technique shifted 
from anesthesia to mainly interventional pain practice. 
CPB was initially described as a blind technique based 
on anatomic landmarks. With advancements in tech-
nology, fluoroscopy- and computed tomography (CT)-
guided needle placement of needle has been described 

to ensure correct needle tip placement, increase block 
success, and minimize complications. Fluoroscopy-guid-
ed CPB was described in 1979 (6), whereas Moore and 
Haaga described CT-guided CPB in the same year (7,8). 
Following CT-guided CPB, ultrasound (US) was intro-
duced as the next modality to guide needle placement 
for CPB. Percutaneous US-guided CPB was described in 
the year 1989 (9) and endoscopic US-guided CPB was 
described by Wiersema in the year 1996 (10). 

Techniques to Block Celiac Plexus 
The first description of CPB also known as the 

‘Classic technique of Kappis,’ required the patient to 
lie in the lateral decubitus position with the needle 
introduced just below the 12th rib, 7 cm lateral to the 
midline. The drug was deposited on the anterolateral 
margin of T12, L1, and L2, and resulted in a retroaortic 
splanchnic nerve block (4). 

In 1978, Boas (11) explained the distinction be-
tween retrocrural and transcrural needle placement 
blocking the splanchnic and the celiac plexus nerve 
fibers, respectively. This distinction was based on the 
anatomic premise that the needle tip, positioned 
behind the diaphragmatic crus, lead to the spread of 
the drug behind the aorta, and thus blocked the lesser 
and the least splanchnic nerves. When the needle tip 
passes through the crus of the diaphragm, it results 
in the spread of the drug anterior to the aorta, thus 
blocking the nerves originating from the celiac gan-
glia (4,11). 

In modern-day practice, the following approaches 
have been used by various authors to reach the celiac 
plexus – a) Retrocrural approach (mainly resulting in 
splanchnic nerve block). b) Transcrural approach – 
both this approach and the retrocrural approach are 
practiced with the patient in the prone position and 
needle entry varying from 4 to 8 cm from the midline at 
the level of T12 or L1. c) Transaortic approach – prone 
position, needle entry posteriorly, and needle passed 
through the aorta to position the tip anterior to the 
aorta and the diaphragmatic crus. d) Preaortic – ante-
rior approach, the patient placed supine, needle entry 
just below the xiphisternum to position the tip anterior 
to the aorta without puncturing the vessel. e) Trans-
discal approach – posterior approach, patient position 
prone, needle passed through the intervertebral disc to 
place the tip in the proximity of aorta. 

Exact needle tip placement with any of these ap-
proaches may be guided by fluoroscopy, CT scan, mag-
netic resonance imaging (MRI), or US. 
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Need for This Literature Review   
This literature review aimed to track the journey 

of CPB as a technique to alleviate pain due to pancre-
atic cancer in the field of interventional pain practice. 
We aim to outline and summarize the major research 
work done studying the role of CPB, to finally track the 
evolution of this technique and its present state in the 
armamentarium of pain physicians. 

Method

A comprehensive literature search was carried 
out in the PubMed database for the following search 
strings – celiac plexus block, celiac plexus neurolysis, and 
pancreatic cancer pain relief. The results obtained were 
filtered through the following inclusion criteria – ran-
domized control trials (RCTs) and case series with more 
than 10 patients were included. Articles available as ab-
stract only, articles in languages other than English, case 
reports, and descriptive reviews were excluded. 

A second search was done from the references of 
all the included articles to add studies fulfilling the 
inclusion criteria which were missed in the first broad 
search. We aimed to summarize the techniques of CPB 
evolving over the years in the domain of pain physi-
cians, thus we excluded the literature on endoscopic 
US-guided CPB as this approach falls mainly in the pur-
view of gastroenterologists. 

The included studies were subcategorized based on 
the imaging modality used to guide needle placement 
and were thus subdivided into 5 categories –blind/ana-
tomic landmark-guided CPB, fluoroscopy-guided CPB, 
CT-guided CPB, US-guided CPB, or open/intra-operative 
CPB. 

In each category, the studies included were tabu-
lated under the following headings – the aim of the 
study and year of publication, type of study (RCT/case 
series), the total number of patients included, inclusion 
criteria, study groups, follow-up, and outcomes as-
sessed. The technique of CPB was tabulated under the 
following headings – approach, needle tip, and agent 
(strength and volume) used for neurolysis. The main 
results and the conclusion drawn by the authors were 
tabulated in separate columns. 

Results

A total of 686 results were obtained in the initial 
PubMed search with the keyword ‘celiac plexus block.’ 
Applying the inclusion and exclusion criteria, 30 rel-
evant studies were selected to be included. The second 
search in the references of the selected studies yielded 

an additional 14 studies to be included. Thus, a total of 
44 studies were included in this literature review. 

Tables 1-5 show the summary of the studies in-
cluded (5,12-53). 

The earliest evidence was published in 1964 and 
was based on anatomic/landmark-guided needle place-
ment with bilateral retrocrural technique (Table 1) (5). 
Since the inception of fluoroscopy/radiologic guidance 
for needle placement, this, the blind technique, is no 
longer in vogue owing to the risks of organ injury and 
incorrect needle placement leading to block failure. 
As seen in Table 2, C-arm/fluoroscopic guidance has 
been the most popular modality generating maxi-
mum evidence for celiac plexus neurolysis (CPN). The 
earliest concrete data for an image intensifier-guided 
CPB emerged, in 1977, in the form of a retrospective 
study (12) in 100 patients describing the indications 
and the efficacy of the fluoroscopy-guided retrocrural 
technique of CPN. We have a total of 18 studies sum-
marized which have generated evidence over the years 
for fluoroscopy-guided CPN. From the years 1990 to 
2000, 2 major RCTs were done in fluoroscopy-guided 
CPN. In the first RCT published in 1992, 3 techniques 
were compared – transaortic CPN, retrocrural CPN, 
and splanchninectomy (13), and it was shown that all 
3 techniques were equally efficacious when performed 
early in the disease trajectory and efficacy of pain relief 
deceased with increased patient survival. The second 
RCT, published in 1998, compared neurolytic celiac 
plexus block with local anesthetic alone or local an-
esthetic with alcohol and established that addition of 
alcohol for neurolysis leads to long-term analgesia (14). 

From 2000 to 2010, 2 modifications/refinements of 
the technique were described in 2 case series (15,16). 
Catheter insertion around the celiac plexus for continu-
ous CPB was tried successfully in 12 patients (15), and 
the second improvement in technique was suggested 
with a curved long stylet needle for retrocrural CPN 
with shorter procedural times and lesser chances of 
major organ injury (16). 

Five major RCTs were published in this period, 2 of 
these studied the role of CPB for tumors of the head of 
the pancreas vs. tumors in the body or tail of the pan-
creas (17,18). It was established with these RCTs that 
CPB is an effective modality in treating pain originating 
from tumors of the head of the pancreas only. Other 
RCTs during this period showed that CPB is better than 
conventional analgesics alone and CPB is equally effica-
cious to thoracoscopic splanchnic neurolysis, but with 
lesser potential complications (19-21).
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The latest evidence, from 2010 to 2019, generated 
an RCT on the timing of block established that initial 
pain control with conventional analgesics followed by 
CPB is better in controlling pain than upfront CPB in 
a patient with severe pain (22), also an RCT published 
during this period compared 3 volumes of neurolytic 
mixture for transdiscal CPB establishing 40 mL of total 
volume as most effective for a bilateral block (23). 

As seen in Table 3, CT guidance has been the next 
modality of choice among pain physicians generating a 
total of 12 major studies from 1983 to 2019. Out of the 
12 studies, 9 are retrospective data collections or case 
series which established CT guidance as a safe and ef-
fective modality for various approaches of CPN. Three 
RCTs were done with CT guidance generating superior 
quality of evidence for this modality. The single- vs. 
double-needle approach was compared in one show-
ing the single-needle approach to be equally effica-
cious (24). A second important study showed that the 
addition of superior hypogastric block to CPB may be 
of additional benefit in patients with upper abdominal 
malignancies (25). 

Among the other modalities to guide needle place-
ment, MRI has not been very popular and only a single 
study using this technique was published in 2016 (31). 
See Table 1 (29-31). 

Percutaneous US guidance for CPB was described 
as early as 1989 (9) and reaffirmed as a technique with 
minimal complications in by 2 case series published in 
1997 (26) and 2012 (27). Quality data for this technique 
has been generated by a single RCT published in 2014 
(28). Overall familiarity with this technique is lowest, 
as seen in Table 4, with only 4 studies generating some 
evidence over the years (9,26-28). 

Earliest evidence for intraoperative CPB came in 
the form of a case series on 13 patients of inoperable 
pancreatic cancer (48), which described this as a simple 
and safe way to reduce post-operative analgesics. In the 
subsequent years 2 retrospective analysis (49,50) gener-
ated supportive evidence in favor of this technique. Two 
RCT’s on this technique of analgesia (51,53) showed 
significantly reduced analgesic consumption when 
compared to a control group. Also, a repeat analysis by 
Peter Staats and co-workers (52) of a previously done 
RCT showed increased longevity and elevated mood in 
patients given intraoperative CPB. Thus this technique 
may easily and safely  be performed by the operating 
team in cases of pancreatic cancer deemed inoperable 
on laparotomy. Another method of CPN not concerned 
with pain physicians, per se, but overall an important 
tool in unresectable pancreatic cancer management, is 
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intraoperative CPN during laparotomy (Table 5) (48-53). 

discussion and conclusion  
As seen by the evidence generated over the years, 

CPN has grown as a technique and has established itself 
as an effective method to treat pancreatic cancer. There 
are several systematic reviews and meta-analysis which 
have been published over the years establishing this 
technique, this literature review aimed to throw light 
on the journey of this block from its initial stages of 
description to the growth of evidence over the years 
and comment on the present role of this technique in 
pancreatic cancer pain management. The main take-
home points or clinical practice points from the data 
summarized in this literature review are – CPB is an 
efficacious modality for pain relief in tumors originat-
ing from the head of the pancreas, the analgesic and 
opioid-sparing effect of this block is maximum when 
given early in the disease trajectory, and all approaches 
and radiological techniques to guide needle placement 
are useful with no specific contraindication of a single 
approach. The selection of approach, a radiological 
device to guide needle placement, and the volume and 
concentration of drug used depends on the individual’s 
preference, familiarity with the technique, and institu-
tional practice. We have best attempts to stratify and 
collate the data generated over the years to generate 
a birds-eye view on the evolution of this technique, 
however, we did not do a meta-analysis of the studies 
due to the heterogeneous nature of the studies and 
variable endpoints assessed in each study which is the 
major limitation of our work. 

Despite the heterogeneities in the methodology 
of studies and the quality of data generated over the 
years, it is broadly clear that CPB as a technique is here 
to stay and the future result may focus on the areas 
where least evidence has been generated like US-guid-
ed CPB or minimally invasive single-needle techniques. 
Also, structured multicentric RCTs may be ‘the need of 
the hour’ to compare objectively with fixed parameters 
techniques, each center specializes in generating qual-
ity evidence regarding the best, and most effective, 
approach for CPB. 
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