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organization; NSAID, no steroidal anti-inflammatory drugs; CPN, 
celiac plexus Neurolysis; CPB, celiac plexus block; CT, computerized 
tomography; EUS, endoscopic ultrasonography; FNA, fine needle 
aspiration; CGN, celiac ganglia Neurolysis; CGB, celiac ganglia 
block

Introduction
Visceral pain is a symptom that frequently appears in multiple 

digestive pathologies. In pancreatic diseases case it´s especially 
relevant, since in many occasions it constitutes the main symptom, 
both in neoplastic diseases and benign pathology. It significantly 
affects the patient´s quality of life (QOL) and requires high analgesic 
doses, frequently opioids, with its consequent side effects. The main 
pancreatic diseases in which pain constitutes a relevant symptom to 
be considered are pancreatic adenocarcinoma, especially in advanced 
cases, and chronic pancreatitis. Pancreatic pain has a multifactorial 
etiology, involving multiple neuropathic ways, as well as mechanical 
factors due to local neoplastic extension to adjacent organs, or due to 
parenchymal chronic changes (e.g. calcifications) in case of chronic 
pancreatitis. Pancreatic pain approach is initially based on the WHO´s 
analgesic ladder, starting treatment at initial phases with non-opioid 
medication, mainly acetaminophen and non-steroid anti-inflammatory 
drugs (NSAIDs), and continuing with ascending doses of opioids 
until reaching pain control. This approach does not lack side effects, 
especially related to opioid treatment, which can limit doses´ ascend 

and thus avoid a satisfactory pain control. For this reason it seems 
necessary to count on alternative therapies that allow lowering the 
drug´s doses and achieving a better pain control in these pathologies.

Celiac plexus neurolysis (CPN) and celiac plexus 
block (CPB)

Celiac plexus ablation or blocking centered technics have been 
widely used since Kappis first described them more than 100 years 
ago.1 The celiac plexus is located caudal to the diaphragm, in an ante-
crural position, surrounding the celiac trunk base, and it comprises 
a ganglia and nervous fibers bundle which is interconnected. The 
number of ganglia and its size varies amongst subjects as well as its 
anatomic location in relation with the vertebral column, though it 
maintains a constant position adjacent to the celiac trunk. The celiac 
plexus transmits a painful signal originating from the pancreas and 
from most of abdominal viscera, except for left colon, rectum and 
pelvic viscera. For these reasons, the neuropathic interruption at this 
point can provide an important pain relief in multiple abdominal 
pathologies, especially neoplastic. It´s important to differentiate CPN, 
in which a definitive destruction of the celiac plexus is aimed for, and 
CPB which provides a temporary block and pain relief via an anesthetic 
and corticoid injection. The efficiency of these technics has been 
evaluated in both pancreatic adenocarcinoma and chronic pancreatitis. 
Percutaneous approach has been the most frequently used, varying 
the access point location and the way to control the correct insertion 
of the needle, being possible to do it under fluoroscopic control, CT 
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Abstract

Visceral pain is often a disabling symptom that appears in many chronic digestive 
diseases. In the case of pancreatic disease it´s especially important, being most of 
the times the main symptom and interfering with nutrition, emotional state and life 
quality of these patients. The etiology of pancreatic pain is multifactorial, having 
neuropathic paths a main role. The current management of pancreatic pain follows the 
World Health Organization three-step ladder for pain control, but this classic model 
seems sometimes insufficient in pancreatic disease. Lately, therapeutic endoscopic 
ultrasound (EUS) has emerged as an effective alternative in pancreatic pain treatment, 
since the first descriptions of EUS-guided celiac plexus block and plexus neurolysis. 
Several studies confirm the effectiveness of these techniques, showing better results 
compared with those performed under fluoroscopy guidance, with less adverse 
effects and complications. In addition, they are easy and safe interventions, which 
can be performed by any endoscopist trained in basic therapeutic EUS. Both celiac 
plexus block (CPB) and celiac plexus neurolysis (CPN) are performed using a lineal 
therapeutic echoendoscope, injecting different substances in order to reduce the 
effects of celiac plexus activity. CPB is mainly recommended in pain due to chronic 
pancreatitis a well as CPN is preferred in pancreatic cancer, being more effective 
than CPB even with only one session. In this review we pretend to summarize the 
state-of-art in EUS-guided therapy, focusing in treatment of chronic pancreatic pain, 
neoplastic and benign, reviewing the main studies of effectiveness and comparing with 
other invasive techniques. In addition, we would like to evaluate the effectiveness of 
combined treatment, according to recent publications. 

Keywords: Celiac plexus neurolysis, celiac plexus block, pancreatic adenocarcinoma, 
chronic pancreatitis, celiac ganglia, endoscopic ultrasonography
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or even abdominal ultrasonography. In relation to the access, it can 
be anterior or posterior depending on the technic used. In published 
studies the posterior access with fluoroscopic control predominates, 
or recently with CT.2 There also exists the possibility to practice 
CPN with alcohol or other substances during surgical resection of the 
neoplasm or in a palliative surgery context.3 Such a technic would be 
an alternative to classic surgery, being its efficiency equivalent to the 
rest of approaches.

CPN´s global efficiency has been proved in multiple studies, 
though quite heterogeneous in its designs. In a classic meta-analysis 
published by Eisenberg et al which includes a total of 24 studies, it´s 
concluded that CPN achieves an abdominal oncological pain release 
(including various types of non-surgical neoplasms) of up to 90% 
after three months, and of 70% to 90% throughout the disease.4 It even 
suggests a longer life expectancy in patients in which this technic 
is applied. Other prospective and randomized studies have later 
confirmed these data5–7 although with more modest results, proving 
pain relief in most cases and a moderate descent in opioid doses and 
its side effects. A review published in 2007 concluded that although 
CPN´s efficiency is unquestionable in relation to pain relief, it is not 
sufficiently efficient to be able to substitute conventional analgesic 
treatment, and it doesn´t seem to improve the QOL or survival 
expectancy in oncologic patients.8 A recent retrospective study with 
a wide patient cohort finds that patients subject to CPN, in spite of 
the used technic, show a statistically significant reduction of survival 
rates.9 This surprising find contradicts previous studies. It is not clear 
if this translates an association between a more serious oncologic case 
and the tendency to use more invasive technics, or if the reduction of 
survival rates can be a direct cause of the technic. Since currently it´s 
the only paper that reflects these results, prospective studies will be 
necessary to confirm them.

The most frequent complications of CPN are orthostatic hypotension 
and diarrhea, both of which appear in up to 40% of the patients. Pain 
exacerbation in the days following the injection is also frequent 
and self-limited. In posterior approach technics 2% of neurologic 
complications have been notified, including paraplegia, and 1% of 
pneumothorax, secondary to supra-diaphragmatic puncture.4 Anterior 
approach seems to avoid these severe complications according to 
currently available data. There exist few publications in which CPN 
use in benign pathology or in resectable cancer is evaluated. Lavu et 
al. have recently evaluated intra-surgical CPN efficacy in resectable 
peri-ampular and pancreatic adenocarcinomas. In this randomized 
prospective study with a total of 467 patients, it was concluded that 
there is no significant improvement in QOL or pain control during 
post-surgery. An increase in patient survival wasn´t recorded either. It 
is also believed that the pre-surgical alcohol injection in the pancreatic 
area can stimulate fibrosis, making resection of the neoplasm of that 
location more difficult. In chronic pancreatitis it is believed that it can 
even worsen the pain and accelerate the disease in some cases. In spite 
of this some studies have proven their short-term efficacy in these 
patients,10,11 though there is no long-term data that show the patient´s 
evolution in relation to pain control. Due to all this, CPN is reserved 
for pain control only in confirmed unresectable neoplasms.

CPB has also been evaluated in pancreatic cancer pain treatment 
but, because it´s effect seems to be transitory and of less magnitude, it 
is not advised as an elective technic in oncologic pain. Its use has been 
proposed though in chronic pancreatitis pain treatment. Although the 

factors that influence chronic pancreatic pain are many,12 it´s true that 
there is a neuropathic component that is often difficult to control with 
conventional analgesic drugs. As opposed to what happens with CPN, 
there are not many studies that describe CPB´s efficacy in its different 
approaches, and those that exist have few patients included. In these, 
there is a pain-relief rate of 50% to 60%, with a duration that ranges 
between 2 and 3 months. Re-appearance of pain is the rule after the 
3rd month and analgesia maintenance is exceptional.13 These results 
are equivalent to those obtained in endoscopic ultrasonography (USE) 
guided CPB, as we will later see.

EUS technics

Both CPN and CPB initially were EUS-guided in the 90´s, 
according to the first description of the technic made by Wiersema et 
al.14 The relatively simple identification of the area where the celiac 
plexus is located, and the scarcely complicated technic in relation to 
other EUS-guided interventions, have facilitated its expansion and 
multiplied the publications referring to its efficacy and safety. As we 
will see, the results of both technics are similar or slightly better than 
those described in previous literature, suggesting a higher safety of 
the EUS-guided technic, probably due to the anterior approach and 
the lack of susceptible tissues between the puncture area and the 
celiac plexus. Both technics are done in the same way, identifying 
the theoretical location of the celiac plexus with a therapeutic linear 
ecoendoscope. From the upper portion of the gastric body, the 
descending aorta and the celiac trunk base are easily identified. The 
space located between the gastric wall, the aorta and the celiac trunk, 
is where the celiac plexus should be placed, and thus where we should 
practice the injection.15,16 It will be done with a conventional FNA 
needle of a variable caliber, being 20G and 22G the most commonly 
used. The only difference between EUS-CPN and EUS-CPB is the 
substance injected in the plexus. In CPN, 5 ml of 0,25% bupivacaine 
are initially injected, followed by 20 ml of absolute alcohol. The 
absolute alcohol volume has been evaluated in some studies,17 
concluding that the 20ml injection in comparison to 10 ml, doesn´t 
increase the complications or side effects, with a mild increase of its 
efficacy. In CPB a mixture of 20ml 0,25% bupivacaine and 80 mg of 
triamcinolone is injected, usually in two successive and equivalent 
bolus to facilitate the flow through the interior of the needle. Although 
there recently has been published a study that concludes that the 
injection of the bupivacaine-triamcinolone mix does not cause a 
greater pain relief than bupivacaine on its own,18 the use of both is 
still the standard technic whilst waiting for more studies that confirm 
these results.

The injection point location in relation to the celiac plexus has also 
been a controversial issue. It has been suggested that the injection 
in both sides of the celiac trunk (bilateral technic) might facilitate 
a better diffusion of the applied substance in the whole plexus, in 
contrast with the classical o central technic.11 Available published data 
are controversial in relation to efficacy,19–21 but don´t show differences 
between the technics´ complications. It has recently been confirmed 
the possibility to visualize the celiac ganglia by EUS in a large portion 
of patients,22 which would imply a more precise therapeutic target 
with greater efficacy expectancy in pain control. As we will later see 
the results are promising, but there are still few studies that evaluate 
this fact. Complications of both technics are mild in most cases.23,24 
Although initially the risk of severe complication was assumed to be 
similar to that described in percutaneous technics, specific studies 
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of EUS reflect fewer and milder complications. The most frequent, 
like in percutaneous technics, are diarrhea and hypotension, probably 
secondary to the increase of parasympathetic activity after puncture. 
Both are usually mild and transitory. The frequency of each one of 
them is estimated to be approximately 10%, though some studies 
describe it happening in up to 40% of the patients, especially in the 
case of diarrhea. 

Post-puncture abdominal pain or exacerbation of the previous pain 
is also frequent and usually self-limited (9%). A severe but exceptional 
CPB complication is the induction of retroperitoneal abscesses in the 
puncture area, probably secondary to bacterial translocation. Other 
vascular severe complications have been published as clinical cases, 
including a case of gastric ischemia, one case of medulla and two of 
hepato-splenic infarctions.25–28 Ischemic complications, which can be 
fatal, are considered the most serious adverse events. Four cases of 
acute paraplegia have been reported; in all four cases, the paraplegia 
was permanent. Paraplegia following EUS-guided neurolysis is 
thought to be caused by acute spinal cord ischemia resulting from 
injury to the anterior radicular artery or from vasospasm. There is a 
case of acute respiratory failure resulting from bilateral diaphragmatic 
paralysis following EUS-CPN described recently.29 In any case, these 
technics seem to have a lower global complication risk in comparison 
to those practiced through other different approaches, though it must 
not be forgotten that notified complications wit percutaneous technics 
can also happen in USE.

EUS-guided CPN

There are many studies that confirm the efficacy of EUS-guided 
CPN in oncologic pain treatment, mainly of pancreatic origin, 
though also of other etiologies. Variability amongst studies though, 
makes global evaluation of the efficacy and comparison with other 
technics more difficult. EUS-guided CPN´s global efficacy has been 
confirmed in several meta-analyses, proving an improvement in 
QOL and pain evaluation scales.4,6,7,11 Most of these studies confirm 
a pain improvement period that varies between 2 and 3 months,30,31 
decreasing its efficacy after the third month. 70% to 90% of the patients 
experiment post-procedure pain relief according to publishing. It is 
not clear though that CPN allows a decrease of opioid doses or their 
side effects in a statistically significant manner, since the existing 
results are contradictory.6,8,32 In any case, it seems clear that there 
is a decrease in opioid requirements at least during the first weeks, 
which is not statistically significant, increasing again during the final 
phases of the disease. The existence of multiple factors implicated 
in pain genesis, as well as the multiple treatments administered 
previous to EUS-CPN, could determine the response variability. 
Patients’ complexity and the prioritization of QOL improvement as 
an objective, make a careful selection of cases necessary in which 
a greater efficacy is expected, to avoid unnecessary or ineffective 
invasive technics. Sadly it´s still complicated to determine in which 
patients’ pain response is going to be optimal. Some studies have 
evaluated the factors that might determine a worse pain response after 
CPN, concluding that celiac plexus´ local invasion can predict a poor 
treatment response.33 Pancreatic gland localization of the tumor can 
also determine a worse response to treatment,34 although in regard to 
this issue results are heterogeneous or even contrary when analyzing 
different studies´ results.

The most optimal moment to apply EUS-CPN has also been 
evaluated. Although it has been suggested that early use of the 
technic might have a benefit in pain control, other studies affirm the 
opposite. Arm et al.35 obtain better results in pain control and opioid 
doses decrease in patients that received percutaneous CPN after a 
conventional analgesic treatment in comparison to those that received 
CPN initially. Wyse et al, though, carried through a randomized and 
prospective specific EUS-CPN study, in which they proved a moderate 
decrease of pain and a opiates doses stabilization in those patients 
in which EUS-CPN was early applied (at the time of the histologic 
diagnosis) in comparison to those in which the traditional protocol 
was followed.36 However, it´s still to be determined if palliative 
radiotherapy received by many of these patients might induce a bias in 
the results interpretation. Repeated procedures don´t seem to increase 
efficacy, showing an important response loss after the first session.37 
Nonetheless this result is referred to percutaneous technic, and might 
not be extrapolated to EUS-CPN. There aren´t currently similar EUS 
studies that can endorse these results. USE-CPN complications have 
been briefly summarized previously, being mild and transitory in most 
cases. Some studies suggest that the transitory post-puncture pain 
exacerbation, cataloged as a mild complication, could predict a better 
pain response later.

EUS-guided celiac ganglia neurolysis (CGN)

As it was previously indicated, there exists the possibility of 
visualizing the celiac ganglia through EUS in more than 80% of the 
patients, regardless of the existing pathology. Direct alcohol injection 
in its interior would cause a more efficient destruction of the nerve 
conduction and thus a greater pain relief. Based on this hypothesis Levi 
et al carried out a preliminary retrospective study with 36 patients, in 
which puncture of ganglia´s efficacy and safety was evaluated.38 Later, 
a randomized study that compared CGN and CPN proved a patent 
superiority of EUS-CGN over EUS-CPN,39 at the expense of EUS-
CPN´s poor results, much worse than those previously described. 
The authors ascribe this to the not-differentiation of both technics, 
which would increase EUS-CPN´s global efficacy by including a 
large proportion of unnoticed EUS-CGNs in such studies. In any case, 
direct puncture of the celiac ganglia seems to be a positive response 
predictor factor40 though more studies are necessary to confirm these 
good results.

EUS-guided CPB

Unlike EUS-CPN, there are not many studies that evaluate EUS- 
guided CPB´s efficacy. Although it was initially used in oncologic 
pain treatment, the higher efficacy of absolute alcohol neurolysis has 
reduced its indication to pain control in benign pathology, mainly 
chronic pancreatitis. Although there isn´t a strict contraindication for 
EUS-CPN use in chronic pancreatitis, it seems to associate a higher 
complication rate than EUS-CPB, including the possibility to induce 
retro-peritoneal fibrosis that could interfere with the disease’s course 
or even worsening previous pain.

As we have already seen the technic is the same as in EUS-CPN, 
injecting bupivacaine and triamcinolone at the mentioned doses. 
In 50-60% of the cases there is pain relief in an 8-week period, 
progressively decreasing until the 24th post-procedure week, being 
few the patients thatmaintain this effect after that time.41 These results 
are slightly better than those achieved with the posterior approach 
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radiologic technic42,43 although they don´t allow the withdrawal of 
analgesic medication in any of the cases, thus being its use always 
concomitant. The safety profile is acceptable. In fact, up to the 
date there haven´t been registered any neurological side effects 
secondary to EUS-CPB. The most frequent side effects are orthostatic 
hypotension that responds to fluid therapy and transitory diarrhea on 
the first post-procedure days. Both are catalogued as mild and are 
usually well tolerated by the patients. Some case of post-puncture 
intra-abdominal abscess has been described, resolved with wide 
spectrum antibiotic therapy.23,42 Although it is not regularly used, this 
potential complication makes antibiotic prophylaxis advisable when 
practicing EUS-CPB. It does not seem possible to generalize EUS-
CPB in all patients with chronic pancreatitis´ pain. In this pathology 
probably exist other more efficient therapeutic alternatives depending 
on the pain´s etiology (e.g. lithiasis, pancreatic duct stenosis); besides, 
the greater life expectancy of these patients make it necessary to apply 
a treatment with a longer term pain control. Nevertheless, EUS-CPB 
could be an efficient alternative in patients with severe side effects 
secondary to analgesic drugs, allowing a reduction of their doses, 
especially in exacerbations. The factors that predict a poor response, 
according to some studies, would be previous pancreatic surgery and 
age, having worse response patients under 45 years old.42

EUS-guided celiac ganglia block (CGB)

There are no prospective studies that evaluate the efficacy of 
the celiac EUS-CGB. The results published by Levy38 are not as 
favorable as those of the EUS-CGN, neither in chronic pancreatitis 
nor pancreatic adenocarcinoma. In fact, they suggest a lower efficacy 
than that obtained with standard EUS-CPB technic (38% vs. 55%), 
maybe due to a small sample size. In any case it is not possible to 
advice this technic with the available information.

Discussion
EUS-CPN has proved an efficacy at least equivalent to that of 

percutaneous CPN, with less technic derived complications. It is 
notable the lack of neurological complications that have been notified 
since its practice started almost 20 years ago. This allows it to be 
considered a real alternative to percutaneous technics in pancreatic 
cancer pain control. Data suggest that EUS-CPN should even be 
considered as the elective procedure in centers where it is available. 
Nonetheless, in spite of its efficacy in decreasing pain intensity, 
it doesn´t allow the interruption of opioid treatment, leaving it as 
adjuvant therapy. For this reason it is necessary to investigate factors 
that may allow to increase its efficacy, and predictive factors that 
might select patients in which response could be optimal. Direct EUS-
CGN results seem promising, and it is expected that in the future this 
will be the choice procedure. It seems logical that the direct injection 
over this structure is more effective inhibiting neuropathic routes, 
and available studies guarantee so. We think an extra effort will be 
worth making to locate the celiac ganglia in all patients submitted to 
apply EUS-CPN, and try its puncture in all cases. More studies are 
necessary to evaluate the efficacy of such intervention, but because it 
doesn´t significantly modify the technic and has proven its safeness, it 
should be a real target in all the practiced procedures.

The timing in which EUS-CPN is performed is a modifiable factor 
that hasn´t been sufficiently explored. Classically, oncologic pain 
in pancreatic cancer starts with oral drugs in according to WHO´s 
analgesic ladder, frequently being necessary to use high opioid doses 

to achieve pain free periods. This is an important issue, since opioid 
side effects limit the QOL of these patients, often already deteriorated 
due to their underlying disease. Invasive technics have been used 
since they appeared only as a rescue treatment when there is no 
acceptable response to oral drugs, probably because even though the 
frequency of severe complications is low, these can be irreversible. 
We believe a change in this approach is necessary. The low rate of 
severe complications up to the date in EUS-CPN use allows it to be 
posed even as an initial alternative to oral analgesia. There is only 
one study that has evaluated EUS-CPN efficacy when early used, 
and the results are modest but encouraging. Studies that include only 
percutaneous technics we believe cannot be extrapolated to EUS. 
We also believe that more protocolized and EUS-CPN exclusively-
centered studies are needed to assess the ideal moment in which it 
should be executed. The fact that it can be carried out at the time 
of the cytological diagnosis, during the FNA procedure, can involve 
an economic saving that should be evaluated too. Currently most 
patients with pancreatic adenocarcinoma with unrepeatability criteria 
are submitted for histologic confirmation via EUS-FNA, with the 
intention to optimize chemotherapy. Most of these patients will later 
require analgesia for pain control during the disease´s course. Early 
EUS-CPN could delay analgesic climbing and increase the opioid-
free time, reducing its side effects. Wyse et als work suggests this 
possibility, although it hasn´t proven a significant reduction of opioid 
doses. In any case, a better pain control as an adjuvant is not a minor 
target. In summary, the accomplishment of more studies in this 
direction, both in efficacy and cost effectiveness, seem to us a priority 
to optimize the technics results.

Regarding EUS-CPB, in spite that the first studies describing its 
role in secondary pain in chronic pancreatitis seemed promising, there 
is currently no evidence to recommend it as a first choice treatment. 
This pathology´s complexity and the multifactorial etiology of its pain 
make EUS-CPB´s results in pain control in these patients modest. 
It should be pointed out that CPB does not pursue the permanent 
ablation of the celiac plexus, and thus the reappearance of pain after 
a few weeks is the norm. EUS-CGB hasn´t demonstrated being as 
efficient as EUS-CGN either, and therefore direct puncture of the 
celiac ganglia a priori doesn´t improve results according to available 
data. Optimization of EUS-CPB probably first requires the adequate 
selection of patients with good response predictive factors. Few 
studies evaluate these factors, and it is not possible to determine 
in which patients we will obtain a better response. It´s suggestive 
that it will be poor in patients under 45 -years old or with previous 
pancreatic surgery, so it´s advised to try alternative treatments in these 
cases. In the same way, EUS-CPB use in exacerbations hasn´t been 
sufficiently assessed, and more studies are necessary to evaluate its 
safety. Repeated injections don´t seem to increase the efficacy and 
could be related to higher complication rates, so this procedure would 
not be a good alternative.

EUS-CPN use in chronic pancreatitis is not currently advised. 
Classic studies do not recommend it due to potentially severe 
complications (especially related to percutaneous CPN) in contrast to 
CPB. Nevertheless there are published cases in different series and 
prospective studies that suggest a better response of pain in opposition 
to CPB. Because this wasn´t the target of these papers, those data 
weren´t analyzed and there are no specific safety studies for this type 
of patients. It´s obvious that absolute alcohol´s lyses potential implies 
a more effective pain decrease at the expense of nervous endings´ 
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destruction. The medium and long term evolution that these patients 
could have, and deferred complications could develop after CPN, 
are unknown. For this reason its performance should be limited to 
selected cases in which other treatments have failed or where pain is 
resistant or crippling. More studies would be necessary to evaluate 
EUS-CPN´s safeness in patients with chronic pancreatitis to be able to 
establish if it should be advised or counter advised.44–46 

Conclusion
a.	 EUS-CPN is a well-established technic in management of 

pancreatic pain, particularly in pancreatic cancer, showing similar 
or even better results in pain relief than percutaneous CPN with 
less severe complications.

b.	 The timing in which EUS-CPN is performed should be closely 
evaluated, because it seems to be a promising factor in order to 
improve efficacy or even cost-effectiveness of this technic.

c.	 EUS-CGN should be elective as possible in patients referred to 
EUS-CPN, because it seems to be more effective than conventional 
EUS-CPN in achieving pain relief, and ganglia can be visualized 
in most of patients.

d.	 EUS-CPB or EUS-CGB are not recommended techniques in 
chronic pancreatitis pain, at least at first. More studies are needed 
to define their role in treatment of chronic pain, probably focused 
in patient´s selection. 
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