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Abstract 

Background Celiac plexus block has been commonly utilized for the treatment of chronic pancreatitis-associated 
abdominal pain. Prospective studies suggest efficacy in 30 to 50% of patients, although no randomized sham-con-
trolled trials have been performed. The objective of this study is to assess the effect of endoscopic ultrasound (EUS)-
guided celiac plexus block on abdominal pain in patients with documented chronic pancreatitis. 

Methods This is a two-arm randomized sham-controlled trial with blinded evaluators. The study will be conducted 
at multiple academic sites in the United States who are members of the United States Pancreatic Disease Study 
Group (USPG). Patients referred for EUS to exclude chronic pancreatitis as a cause of abdominal pain as well as those 
with established painful chronic pancreatitis undergoing EUS for another indication will be eligible. At the time 
of EUS with confirmation of chronic pancreatitis by standard EUS diagnostic criteria, patients will be randomized 
to either celiac plexus block or sham whereby an anesthetic and steroid combination will be injected into the celiac 
plexus or saline will be injected into the gastric lumen with the same type of needle as used for celiac plexus block, 
respectively. The main outcome measure will be a 50% reduction in abdominal pain using the Brief Pain Inventory 
Short Form (BPI-SF) at 1 month post-intervention. A number of secondary outcomes will be measured including vis-
ual analog scale (VAS), Comprehensive Pain Assessment Tool Short Form (COMPAT-SF) pain scores, and quality of life 
using a pancreas-specific validated measure (PANQOLI).

Discussion In this study, the effect of celiac plexus block on abdominal pain in patients with chronic pancreatitis will 
be compared to a sham intervention. This randomized trial will offer a definitive assessment of the role of celiac plexus 
block for the treatment of abdominal pain in this setting.

Trial registration {2} ClinicalTrials.gov NCT 06178315. Registered on December 21, 2023
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Introduction
Background and rationale {6a}
Chronic pancreatitis is a complex fibroinflammatory dis-
ease arising from numerous etiological factors and with 
a variety of clinical manifestations [1]. Although poorly 
understood [2], abdominal pain is the most debilitat-
ing complication and can result in significant morbidity 
and impact on quality of life. Studies demonstrate that 
abdominal pain is the major cause for reduction in qual-
ity of life as well as disability [3–5]. When mild, medical 
therapy may be effective. When the pain is more severe, 
narcotics can be helpful, although with its inherent sig-
nificant side effects. For many years, surgery has been 
the mainstay of therapy but is generally limited to those 
with a dilated pancreatic duct. Total pancreatectomy may 
be considered in very selected cases; however, given the 
significant risks and potential morbidity associated with 
pancreatic surgery, less invasive therapies for pain should 
be first attempted [6].

Celiac plexus block (CPB) has been employed for 
almost four decades for the treatment of debilitating 
abdominal pain [7–10]. Traditionally, blocks were given 
percutaneously using fluoroscopy or by computed tomo-
graphic (CT) guidance. Given its ability to visualize the 
celiac axis and use of Doppler to identify the surrounding 
vasculature, endoscopic ultrasonography (EUS) has been 
increasingly utilized for CPB. Injection of alcohol (celiac 
plexus neurolysis) is typically performed for patients with 
malignancy whereas use of a steroid in combination with 
a local anesthetic is used for patients with benign disease 
like chronic pancreatitis.

Prior studies evaluating the efficacy of EUS-CPB, 
including two prior meta-analyses [11, 12], have shown 
EUS-CPB to be safe and effective with an overall efficacy 
of approximately 50%. However, data from adequately 
powered, prospective, well-designed randomized trials 
are lacking. In addition, no sham-controlled trials have 
been performed in this setting which are critically impor-
tant to perform when any intervention is used to treat 
pain [13].

Objectives {7}
The primary aim of the study is to evaluate the efficacy 
of EUS-CPB on relief of abdominal pain in patients with 
chronic pancreatitis in comparison to a sham group 
measured by the Brief Pain Inventory Short Form (BPI-
SF). This measure contains 11 items which evaluate the 
severity and interference of pain with daily function-
ing [14]. It is widely utilized in clinical trials and can be 
rapidly completed. Secondary outcomes include pain 
scores using the VAS as well as COMPAT-SF score 
the latter of which is a validated pain measurement in 

chronic pancreatitis [15]. Additional secondary outcomes 
included technical success, procedure-related adverse 
events, pain medication usage, need for hospitalization 
or emergency room visits during the period of observa-
tion, quality of life [16, 17], and cross-over to EUS-CPB 
for those randomized to sham.

Trial design {8}
This is a two-arm randomized sham-controlled trial with 
the patient and evaluator blinded to the group alloca-
tion. The study is reported in accordance with established 
clinical trial reporting standards (CONSORT). The study 
has been approved by the institutional review board at 
Orlando Health (protocol number 2103069-1; 12.7.2023) 
and by the local review boards at other participating sites.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The study will be performed at the Medical Centers as 
listed. Each center received approval from their institu-
tional review board. The study has been registered with 
ClinicalTrials.gov NCT 06178315.

Eligibility criteria {10}
All patients with a diagnosis of abdominal pain consist-
ent with chronic pancreatitis and whereby EUS demon-
strates characteristic changes of chronic pancreatitis [18] 
will be eligible.

The inclusion criteria are as follows:

Age ≥ 18 years
Abdominal pain of at least 3 months duration and a 
visual analog score (VAS) greater than or equal to 3, 
with or without the use of narcotic analgesics
Diagnosis of chronic pancreatitis on EUS examina-
tion, with ≥5 features on EUS [18]
No other cause of abdominal pain clinically or by EUS

The exclusion criteria are as follows:

Age < 18 years
Use of anticoagulants that cannot be discontinued for 
the procedure
Clinically significant allergy to bupivacaine or triam-
cinolone
Unable to obtain consent for the procedure from 
either the patient or designate
Intrauterine pregnancy
Prior EUS or other endoscopic procedure to treat 
abdominal pain
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Who will take informed consent? {26a}
Informed consent will be performed by a dedicated 
blinded research coordinator. Informed consent will 
be signed by the participant after the study design and 
rationale have been explained and prior to the endo-
scopic procedure.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
This is not applicable for the study.

Interventions
Explanation for choice of comparators {6b}
The CPB procedure technique (see below) is the current 
standard used by the majority of endosonographers. No 
sham trial has been previously performed. Use of the 
same brand of needle with injection of saline into the 
stomach will best mimic the actual procedure and fur-
ther help with blinding. Placing the needle in the celiac 
axis without any injection of a placebo represents an 
increased risk and could theoretically exacerbate pain.

Intervention description {11a}
Patients with chronic abdominal pain suspected to 
be secondary to chronic pancreatitis, who have been 
referred for diagnostic EUS examination, will be enrolled 
in the study. Additional patients with established painful 
chronic pancreatitis by cross sectional imaging undergo-
ing EUS for other indications are also eligible. Prior to the 
EUS examination, the patients will be seen by a member 
of the research team to discuss the study, obtain consent, 
and administer assessment tools for pain and quality of 
life—VAS score, COMPAT-SF [15], and the PANQOLI 
[16, 17] as well as obtain additional demographic and 
pertinent medical history.

Celiac plexus block—intervention group

Day 0: index intervention 

• All endoscopic interventions will be performed in the 
endoscopy unit.

• All patients will be placed in the left lateral decubi-
tus position and undergo monitored anesthesia care 
(MAC) using propofol or other anesthetic agents, 
administered by staff anesthesiologists or nurse anes-
thetists.

• Carbon dioxide will be used in all cases for insuffla-
tion.

• Linear echoendoscope will be used (Olympus Amer-
ica Inc., Center Valley, PA, USA, Pentax Medical, NJ, 
USA, or Fujifilm Inc., Valhalla, NY) in all cases.

• Pre-procedure antibiotics will not be administered.
• In all patients, the pancreas will be examined using 

EUS to identify features of chronic pancreatitis. Diag-
nosis of chronic pancreatitis is defined as the pres-
ence of ≥5 (of 9) features on EUS based on stand-
ard (classic) criteria [18]. The criteria comprise the 
following 9 features: hyperechoic foci, hyperechoic 
strands, lobularity, calcifications/stones, cysts, main 
pancreatic duct dilation, main pancreatic duct irreg-
ularity, hyperechoic main pancreatic duct walls, and 
visible side branches.

• If the patient does not meet EUS criteria for chronic 
pancreatitis, then they will be considered a screen 
failure and will be removed from the study.

• Once the diagnosis of chronic pancreatitis is estab-
lished by EUS, the randomization envelope will be 
opened by the endoscopist intra-procedurally.

• Depending on the randomization assignment, patient 
will undergo either:

A. EUS-CPB:

• The area of the celiac plexus is identified as the 
site of celiac artery take-off from the aorta on 
EUS.

• A 22-gauge FNA needle (Expect; Boston Scien-
tific, Marlborough, MA, USA) is inserted into 
the area of celiac plexus.

• Using both color Doppler and aspiration to con-
firm that the needle tip is not intravascular, 10 
mL of 0.25% bupivacaine, followed by 80 mg of 
triamcinolone, is injected into the celiac plexus. 
One injection will be made into the celiac 
plexus.

B. Sham:

• A 22-gauge FNA needle (Expect; Boston Scien-
tific, Marlborough, MA, USA) is inserted into 
the echoendoscope.

• Ten milliliters of normal saline solution will be 
injected into the lumen of the gastric body.

• After completion of the EUS procedure, the ech-
oendoscope will be withdrawn from the patient 
and the patient will be taken to the recovery area 
for routine post-procedure monitoring and dis-
charge as clinically indicated by the treating phy-
sician.
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• Given the differences in procedural techniques, 
endoscopists will not be blinded to the treat-
ment allocation. However, study participants 
and research coordinators who conduct the out-
come assessments will be blinded to the type of 
intervention performed.

Following the procedure, we will use the following script 
for staff and patients.

We will document in the procedure note as follows: 
“Patient was recruited for participation in the rand-
omized trial comparing celiac plexus block versus sham 
therapy and was assigned to a treatment arm.” We will 
bill/code as we would for any EUS—43259.

After 1 month, we will make an addendum to the pro-
cedure report and add CPT code 43253 if in fact they 
received a block treatment.

For the patient, we will tell beforehand that “they may 
or may not get a block based on randomization” and that 
only at 1 month, we will inform them of the treatment 
delivered.

For the staff, we will tell them that the patient partici-
pated in a clinical trial evaluating treatment options for 
chronic pancreatitis.

24 h post‑index procedure (±7 days) The following 
information will be obtained from all patients at 24 h 
post-procedure:

1) Adverse events related to the procedure or chronic 
pancreatitis

2) Hospitalization or emergency room visit since the 
index procedure

2 weeks post‑index procedure (±7 days) Telephone calls 
are made by the research personnel to all patients at 2 
weeks post-index procedure (±7 days) to collect the fol-
lowing information:

1) Adverse events related to the procedure or underly-
ing disease since last follow-up

2) Information on any repeat radiological imaging since 
last follow-up

3) Interim hospitalization or emergency department 
visit since last follow-up

4) Any additional endoscopic, radiological, or surgical 
interventions performed for abdominal pain since 
last follow-up

5) Pain scores measured using the BPI-SF
6) Pain scores measured using the VAS

7) Pain scores measured using the COMPAT-SF
8) Quality of life measured using the PANQOLI
9) Pain medications regime

1 month post‑index procedure (±7 days) 

• Telephone calls are made by the research personnel 
to all patients at 1 month post-index procedure (±7 
days) to collect the following information:

1) Adverse events related to the procedure or 
underlying disease since last follow-up.

2) Information on any repeat radiological imaging 
since last follow-up.

3) Interim hospitalization or emergency department 
visit since last follow-up.

4) Any additional endoscopic, radiological, or surgi-
cal interventions performed for abdominal pain 
since last follow-up.

5) Pain scores measured using the BPI-SF.
6) Pain scores measured using the VAS.
7) Pain scores measured using the COMPAT-SF.
8) Quality of life measured using the PANQOLI.
9) Pain medication regime—morphine equivalent 

intake over 24 h.
10) At 1 month, all patients will be asked which 

group they feel they were assigned to as a guide 
to the strength of the blinding.

• Patients originally assigned to the sham group and 
without adequate pain relief at 1-month post-index 
intervention (i.e., without a 50% reduction in pain 
from the baseline VAS pain score) at 1-month fol-
low-up can be crossed over to the CPB group. Those 
crossed over will have unblinded assessments to 1 
month as before.

3 months post‑index procedure (±7 days) 

• Telephone calls will be made by the research person-
nel to all patients at 3 months post-index procedure 
(±7 days) to collect the following information:

1) Adverse events related to the procedure or 
underlying disease since last follow-up

2) Information on any repeat radiological imaging 
since last follow-up

3) Interim hospitalization or emergency department 
visit since last follow-up
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4) Any additional endoscopic, radiological, or surgi-
cal interventions performed for abdominal pain 
since last follow-up

5) Pain scores measured using the BPI-SF
6) Pain scores measured using the VAS
7) Pain scores measured using the COMPAT-SF
8) Quality of life measured using the PANQOLI
9) Pain medications regime

Criteria for discontinuing or modifying allocated 
interventions {11b}
There will be no change in assignments. Following the 
study completion, if a patient who is randomized to sham 
wishes to have the intervention, they will be scheduled 
accordingly. If a patient is lost to follow-up, the analysis 
will be by intention to treat.

Strategies to improve adherence to interventions {11c}
Patients will be given a copy of the original baseline 
forms to be used for comparison on follow-up. Before 
discharge from the unit, patients will be given appoint-
ment cards for the dates of the subsequent phone calls 
and the assessment documents will again be reviewed.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
All patients will be managed as is standard of care. Pain 
medications can be adjusted by the primary care physi-
cian and any additional abdominal imaging is permitted. 
Any admission to the hospital or emergency room visit 
will be recorded. Patients will be urged to not undergo 
any additional interventions for pain unless they have 
had no response, and the pain becomes unbearable.

Provisions for post‑trial care {30}
The participants will be given the phone numbers of the 
research coordinator and the principal investigator at 
each site if questions should arise. In addition, if for some 
reason the blind needs to be broken, the principal investi-
gator can be contacted. These numbers will also be in the 
blinded procedure note. These procedures are generally 
safe, but patients who experience any complication will 
be referred to the appropriate emergency department.

Outcomes {12}
The main outcome measure will be comparison of BPI-SF 
and with a 50% reduction in BPI-SF. Additional outcome 
measures will be pain scores using the VAS, COMPAT-
SF scores, and quality of life using the PANQOLI. In 

addition, any adverse events, hospitalizations, or need for 
any other intervention will be assessed.

Participant timeline {13}
Figure  1 displays the participant timeline and 
assessments.

Sample size determination {14}
A two-sided sample size calculation was performed to 
detect a 30% difference in the primary outcome meas-
ure, based on the primary outcome of the proportion 
of patients with at least a 50% reduction in the com-
posite pain scores on BPI at 1-month follow-up. To 
detect a difference of 30% between the CPB group and 
the placebo group (1-10) (assuming 60% for CPB and 
30% for placebo and no differences across sites), with 
80% power, two-sided 0.05 alpha level likelihood ratio 
test, the estimated sample size was 84 patients (42 per 
treatment group) and hence was set at 94 patients (47 
patients per treatment group) to account for a 10% 
dropout rate (PASS 15 Power Analysis and Sample Size 
Software, NCSS, LLC., Kaysville, UT, USA).

Recruitment {15}
Patients will be recruited from those seen in the par-
ticipating centers’ endoscopy unit undergoing EUS. 
Patients referred for EUS because of abdominal pain to 
exclude chronic pancreatitis will be eligible. There will 
be participants with established chronic pancreatitis 
and abdominal pain undergoing EUS for some other 
indication at which time if they meet the inclusion cri-
teria can be enrolled.

Assignment of interventions: allocation
Sequence generation {16a}
The selected participants will be allocated into 2 
groups, group 1 will be the active intervention and 
group 2 the sham group using a simple randomization 
process. Each participant will have an equal probability 
of being randomly allocated to either group.

Concealment mechanism {16b}
Each site will have concealed allocation cards. They 
will be numbered consecutively in opaque envelopes. 
The envelopes will be sealed and then will be stored in 
a secure cabinet. Randomization and concealed alloca-
tion will be carried out by the principal researcher. The 
researcher in charge of administering the treatments 
will open the envelopes just prior to the intervention. 
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Following the procedure, the envelope will be resealed 
and given to the research coordinator.

Implementation {16c}
Two independent research coordinators blinded to the 
treatment allocation will be collecting interval data 
at 2 weeks, 4 weeks, and 12 weeks. This data will be 
collected by phone and all participants will be given a 
copy of the original data forms to be reviewed at each 
phone call.

Assignment of interventions: blinding
Who will be blinded {17a}
The research nurses evaluating the patient at 2 days, 2 
weeks, 4 weeks, and 12 weeks will be blinded to the rand-
omization and intervention. They will only be responsible 

for collecting the evaluation documents and will receive 
no information regarding the group randomized. The 
principal researcher and endoscopist responsible for the 
treatment will not be blinded due to the nature of the 
interventions.

Procedure for unblinding if needed {17b}
The evaluators would not be allowed to unlock the blind-
ing. If for some reason the blind needs to be broken, for 
example, a significant adverse event, then the principal 
investigator at each site will be contacted as they will 
have the information regarding the group.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Following completion of the study, the principal inves-
tigator will receive all data forms. The data will then be 

Fig. 1 Schedule of enrollment, interventions, and assessments. Abbreviations: COMPAT-SF, Comprehensive Pain Assessment Tool Short Form; CPB, 
celiac plexus block; PANQOL, pancreatitis quality of life instrument; VAS, visual analog scale; W, week; Meds, medications
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uploaded to an Excel spreadsheet and stored on a pass-
word-protected institutional computer.

Plans to promote participant retention and complete 
follow‑up {18b}
Given the short duration of the study, we hope there is 
minimal dropout. We will communicate weekly with the 
patient by text and/or email to encourage continued par-
ticipation. No specific monetary compensation will be 
provided.

Data management {19}
The principal investigator will be responsible for data 
management.

Confidentiality {27}
Human subjects’ names will be kept on a password-
protected file and will be linked only with a study 
identification number for this research. The study iden-
tification number will be kept separate from the data 
collected and will be destroyed according to Orlando 
Health policy once all data is collected and before data 
analysis. All data will be entered using Orlando Health 
computers according to Orlando Health policies for 
data storage. De-identified data from other centers 
will be sent electronically to the principal investigator 
at Orlando in a password-protected file and stored in 
password-protected Orlando Health computers accord-
ing to Orlando Health policies for data storage. All data 
will be stored in a locked office of the investigators and 
maintained for a minimum of 3 years after the comple-
tion of the study.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
This is not applicable to this study.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Baseline characteristics of the recruited patients, clinical 
details, technical, and procedure outcomes will be sum-
marized by study arm as means (with standard devia-
tion) and medians (with interquartile range and range) 
for continuous data and as frequencies and proportions 
for categorical data. For comparison of categorical data 
between arms, chi-square or Fisher’s exact test will be 
used as indicated, whereas the two-sample t-test or the 
Wilcoxon rank-sum test will be used as appropriate for 

comparison of continuous data. Logistic regression 
analysis will be performed with the primary outcome 
measure as the response variable. Time-to-event analysis 
will be performed using Cox regression model. Poisson 
regression model (or negative binomial model) will be 
performed for count data and analysis of quality-of-life 
data will be performed.

An intention to treat analysis will be performed. Sta-
tistical significance will be determined as p < 0.05 and 
two-sided p values will be reported for comparison of 
all outcome measures. 95% confidence intervals will be 
reported as indicated. All statistical analyses will be per-
formed using Stata 17 (Stata Corp, College Station, TX, 
USA).

Interim analyses {21b}
No interim analysis is planned.

Methods for additional analyses {20b}
Subgroup analysis may be compared based upon dura-
tion and severity of pain, severity of disease based on 
EUS criteria, age/gender, and medication usage.

Methods and analysis to handle protocol nonadherence 
and any statistical methods to handle missing data {20c}
Patients failing to complete the study will be handled as 
intent to treat.

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
Not applicable to this study.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
Orlando Health will be the coordinating center. All data 
forms and information will be sent to Orlando Health for 
computer entry.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
The principal investigator as well as other investigators 
at Orlando Health will monitor the study. We will review 
study progress and any unforeseen difficulties with study 
implementation at 3 monthly intervals.

Adverse events reporting and harms {22}
Any adverse events or complications will be reported to 
the appropriate institutional review board.
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Frequency and plans for auditing trial conduct {23}
Not applicable for this study.

Plans for communicating important protocol amendments 
to relevant parties {25}
Any changes to the study protocol will be disseminated 
to all investigators.

Dissemination plans {31a}
The results of the study will be published in a scientific 
journal.

Discussion
Abdominal pain is a major complication of chronic pan-
creatitis. In this setting, pain is difficult to treat and is 
associated with significant debility, disability, and reduc-
tion in quality of life [3–5, 19, 20]. When more severe, 
management of pain is often first initiated with narcotics, 
but this has many potential downsides. Multimodality 
medical therapy including narcotics, gabapentin/pre-
gabalin, and antidepressants have been used with vari-
able effectiveness [21, 22]. In patients with longstanding 
pain, central sensitization may be a mechanism for pain 
requiring a different approach to management [2]. While 
technical success is high, endoscopic therapy is gener-
ally unsatisfactory [23, 24]. Surgery can be effective but is 
applicable to very select patients [25]. Therefore, effective 
therapies are desperately needed.

Blockade of the celiac plexus to treat abdominal pain 
has been used for many years but with variable results. 
In patients with chronic pancreatitis, a number of stud-
ies have evaluated the role of CPB both percutaneously 
and with EUS guidance. Response rates vary from ~30 
to 50% with EUS-CPB which is superior to a percutane-
ous approach [11, 12]. Unfortunately, these studies have 
rarely been randomized and there has only been one 
published sham-controlled trial to our knowledge of any 
therapy to treat abdominal pain in the setting of chronic 
pancreatitis [26]. We all recognize the high placebo 
response rate for any intervention for pain thus necessi-
tating a sham-controlled trial for definitive assessment of 
efficacy [27–29].

Given this well-structured protocol using state-of-the-
art pancreas-specific outcome measures, this trial will 
provide a definitive assessment of the role of EUS-CPB in 
the treatment of chronic pancreatitis-associated abdomi-
nal pain. The results will have significant implications for 
management.

Trial status
Protocol version #1 recruitment to begin 1.1.2024. 
Recruitment is estimated to be completed by 12.15.2025.

Abbreviations
EUS  Endoscopic ultrasound
CPB  Celiac plexus block
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