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Abstract

Background: To date, no studies have evaluated the correlation between number of endoscopic ul-
trasound (EUS) criteria met for chronic pancreatitis (CP) and symptom severity over the course of the
disease. This study assessed the relationship between number of EUS-based diagnostic criteria for CP
and CP severity over time.

Methods: A University of Louisville database was queried for patients undergoing EUS due to concern
for chronic pancreatitis between 2005 and 2016. Patients were grouped based on EUS criteria met for
CP and groups were compared along outcome and procedural variables.

Results: Of a total of 243 patients, 24, 129, and 90 patients met 1-3, 4-5, and >6 EUS diagnostic
criteria, respectively. Median follow-up time was 33 months. Along all follow-up parameters, number of
diagnostic criteria was positively correlated with an increased percentage of patients requiring operative
intervention for chronic pancreatitis on univariate and multivariate analysis.

Conclusions: In addition to the role of EUS criteria in establishing the diagnostic severity of patients
with symptomatic chronic pancreatitis, the number of EUS-based criteria may help predict patients who
will eventually require operative intervention and thus prompt referral to a pancreatobiliary surgeon earlier

in the course of a patient’s disease.
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Introduction

Chronic pancreatitis (CP) represents a complex disease with a
very heterogeneous natural history. As a result, its management
continues to present a challenge to clinicians. CP involves pro-
gressive inflammatory changes in the pancreatic tissue, which
lead to permanent structural changes in the gland. In approxi-
mately 90—95% of patients, this inflammation results in signif-
icant epigastric abdominal pain and, eventually, exocrine and
endocrine insufficiency. These in turn cause inadequate oral
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intake, fat and nutrient malabsorption, and weight loss.! Thus,
management of CP largely involves control of these symptoms
and physiologic perturbations. Of these, chronic pain remains
the most difficult to control, often leading to narcotic depen-
dence, multiple hospitalizations, and decreased quality of life.
In general, pain and symptom management in patients with
chronic pancreatitis comprises endoscopic and, in certain cases,
operative interventions. Identifying those patients who will suffer
from a more aggressive disease process and require more
intensive and invasive interventions unfortunately remains quite
difficult. Endoscopic ultrasound (EUS) currently represents an
effective diagnostic tool that allows for well-validated assessment
of the severity of pancreatitis at diagnosis.”~” Diagnosis of CP by
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way of EUS involves evaluating the parenchyma and ductal
system of the pancreas for changes consistent with CP. These
include ductal changes such as bright duct walls, visible side
branches, prominence of main pancreatic duct, duct irregularity,
as well as parenchymal changes included stranding, lobularity,
calcification (with acoustic shadowing) cystic changes, and
bright central foci.'” However, whether the number of EUS
criteria corresponds to a disease process with a more aggressive
natural history (i.e. one more likely to be refractory to medical
and endoscopic management, to result in more pain-related
hospitalizations, etc.) remains unknown. To our knowledge,
there has not been a study evaluating the correlation of number
of EUS criteria for CP with the natural history of this disease
process.

Ultimately, having a predictive tool for long-term disease
prognosis in patients with chronic pancreatitis would prove
invaluable in guiding progression along the medical to endo-
scopic to surgical treatment algorithm. Given the use of EUS in
diagnosing and classifying chronic pancreatitis, it warrants
investigation as a possible predictor of the natural history of the
disease. This study sought to identify how EUS criteria correlate
with disease-related outcomes as well as the need for endoscopic
and operative intervention and thus better guide clinicians in
managing patients with chronic pancreatitis.

|
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Methods

Study design

A University of Louisville IRB approved single-institution data-
base consisting of was evaluated from January 2005 to August
2016 for patients undergoing endoscopic ultrasound (EUS) for
evaluation of the pancreas in the setting of a clinical diagnosis of
chronic pancreatitis. Clinical diagnosis of CP was based on a
history of episodes of acute pancreatitis with subsequent attacks
and chronic pain in conjunction with CT and MRI evaluations
noting pancreatic ductal abnormalities (e.g. dilation or stric-
tures) and parenchymal abnormalities (e.g. calcifications and
atrophy). The study was conducted in compliance with the
principles and protocol established in the Declaration of Helsinki
in accordance with the ICH Harmonized Tripartite Guideline for
Good Clinical Practice (GCP).

Endoscopic ultrasound evaluation

Endoscopic ultrasound was performed by a single gastroenter-
ologist, Dr. Stephen A. McClave, at the University of Louisville.
For each patient, the pancreas was evaluated with respect to
traditional markers for changes associated with scar tissue from
chronic pancreatitis.'’ Ductal changes included bright duct
walls, visible side branches, prominence of main pancreatic duct
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Figure 1 Endoscopic ultrasound findings suggestive of chronic pancreatitis. (A) Main pancreatic duct dilation (arrow). (B) Main pancreatic duct

irregularity (circle). (C, D) Hyperechoic foci (calcifications) in the parenchyma of the pancreatic body (C) and tail (D) (circles)
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(Fig. 1a), and duct irregularity (Fig. 1b). Parenchymal changes
included stranding, lobularity, calcification (with acoustic
shadowing) (Fig. 1c—d), cyst, and bright central foci. Interpre-
tation of findings were as follows: 0—3 findings = Normal
pancreatic EUS, 4-5 findings = Suggestive of diagnosis of
chronic pancreatitis, and >6 criteria = EUS diagnosis of chronic
pancreatitis (Table 1). Common bile duct abnormalities,

including dilation and stenosis, were also noted.

Follow-up

Patients were followed clinically with regular office visits by a
single surgical endoscopist, Dr. Gary Vitale. Body mass index and
daily narcotic utilization was noted at each follow-up visit. Pa-
tients with recurrent abdominal pain and concern for a pancre-
atic ductal or ampullary abnormality were taken for endoscopic
retrograde cholangiopancreatography (ERCP) with or without
stent placement or, in the setting of worsening symptoms despite
endoscopic interventions, for parenchymal resection. For pa-
tients with intractable abdominal pain and no evidence of
bilateral
splanchnicectomy was performed at the surgeon’s discretion.

pancreatic anatomic abnormality, thoracoscopic

Data analysis

Patients were grouped according to the number of EUS criteria met
for a diagnosis of chronic pancreatitis (1-3, 4—5, 6+). Patients in
each group were then compared along demographic variables,

Table 1 Endoscopic ultrasound criteria for chronic pancreatitis

Ductal criteria Parenchymal criteria

Duct irregularity Bright central foci
Bright duct walls Calcification with acoustic shadowing

Visible side branches Stranding (including honeycombing)

Prominence (>3 mm Lobularity
diameter in head, Cyst
2 mm in body,
1 mm in tail)

Number of criteria met Interpretation

0-3 Criteria Normal pancreatic EUS
4-5 Criteria Suggestive of CP
6-9 Criteria Confirms EUS diagnosis of CP

including age and gender, as well as outcome variables. Outcome
variables included number of hospital admissions since initial
evaluation for chronic pancreatitis, change in body mass index
(BMI), number of ERCPs, and daily narcotic usage in milligrams
(mg) of morphine equivalents from the time of their first EUS
evaluation to the date oflast follow-up. Operative complications, as
well as the number of pancreatic duct stents placed over that time,
whether patients underwent operative intervention (pancreatic
drainage, pancreatic resection, or bypass procedure (e.g. gastro-
jejunostomy, choledochojejunostomy, hepaticojejunostomy)) for
symptom relief, and whether patients underwent splanchnicec-
tomy were followed as well. Univariate analysis was performed
using ANOVA with Tukey’s Honest Difference Test (HSD).
Multivariate logistic regression analysis was then performed to
assess the association between diagnostic EUS criteria and
outcome variables significant on univariate analysis when ac-
counting for patient demographic and anatomic differences. Sta-
tistical significance was defined as a p-value <0.05. Statistics were
calculated using JMP software (JMP, SAS institute, Inc., Cary, NC).

Results

Of a total of 243 patients included in the analysis, 24 had 1-3
EUS criteria, 129 had 45, and 90 had 6 or more. In general, EUS
findings correlated reasonably well with Imaging modalities
tended to correlate well regarding diagnosis of CP. Median time
from EUS to last follow up was 33 months (range 1-269
months). Groups did not differ significantly with respect to
average age (Table 2). There was a significantly greater propor-
tion of males for patients meeting >6 EUS criteria. With respect
to specific findings on EUS, patients with a greater number of
sonographic criteria for chronic pancreatitis were more likely to
have parenchymal calcifications and a pancreatic duct abnor-
mality (Table 2).

Regarding outcomes, there were no significant differences in
total number of hospital admissions, daily narcotic use in mg
morphine equivalents at last follow-up, or change in BMI among
the groups (Table 3). Similarly, patients in the three groups un-
derwent approximately the same average number of ERCPs over
the documented course of their disease. They also had similar

Table 2 Demographic and endoscopic ultrasound findings comparison among groups

Endoscopic ultrasound diagnostic criteria for chronic pancreatitis

1-3 (n = 24)
Age (years) 52.6
Male Gender 10 (41.7%)
Calcifications 4 (16.7%)
Pancreatic Duct Abnormality 8 (33.3%)
Common Bile Duct Abnormality 5 (20.8%)

p-value
4-5 (n = 129) 26 (n = 90)
54.5 56.9 0.33
53 (41.1%) 54 (60%) 0.02
13 (10.1%) 26 (28.9%) 0.001
100 (78.5%) 87 (96.7%) <0.001
25 (19.4%) 27 (30%) 0.18

*Continuous variables expressed as median, range. Categorical variables expressed as n, %.

The bold typeface was used to highlight significant p-values (p < 0.05).
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Table 3 Association between number of endoscopic ultrasound diagnostic criteria for chronic pancreatitis and outcome variables
Endoscopic ultrasound diagnostic criteria for chronic pancreatitis p-value
1-3 (n = 24) 4-5 (n = 129) 26 (n = 90)
Number of Hospitalizations since Diagnosis 0 (0-10) 0 (0-32) 1(0-16) 0.37
Daily Narcotic Use (mg morphine equivalents) 42 (20-90) 23 (10-360) 105 (30-180) 0.90
Change in BMI 0.05 (-2.90-1.76) —0.04 (-6.60-6.20) 0.50 (-11.30-5.40) 0.21
Operative Intervention 1(4.2%) 7 (5.4%) 13 (14.4%) 0.049
Thoracoscopic Splanchicectomy 0 (0%) 8 (6.2%) 4 (4.4%) 0.44
# ERCP since Diagnosis 0(0-7) 0 (0-23) 1(0-11) 0.37
PD Stent Placement 7 (29.2%) 31 (24.0%) 32 (35.6%) 0.18
PD Stent Number 0 (0-6) 0 (0-17) 1(0-8) 0.25

*Continuous variables expressed as median, range. Categorical variables expressed as n, %.

The bold typeface was used to highlight significant p-values (p < 0.05).

rates of pancreatic duct stent placement and average number of
pancreatic duct stents placed over the course of their disease.

Rates of splanchnicectomy did not differ significantly among
the three groups. However, a larger percentage of patients with a
greater number of endoscopic criteria for chronic pancreatitis
required operative intervention for symptom control at some
point during the course of their disease (Table 3). Operative
details are listed in Table 4. At a median time from operative
intervention to last follow-up of 42 months (range 1-269
months), approximately 48% of patients undergoing operative
intervention experienced symptom relief and had no further
episodes of pancreatitis in the time between their procedure and
last recorded follow-up. On multivariate analysis, greater
number of EUS criteria for chronic pancreatitis was associated
with an increased rate of operative intervention (OR = 2.80, 95%
confidence interval (CI) = 1.10-7.13, p = 0.03).

Discussion

The results of this study demonstrate that diagnostic findings on
endoscopic ultrasound in patients with chronic pancreatitis may

predict therapeutic requirements during the course of the dis-
ease. Specifically, more severe disease as assessed by EUS criteria
is associated with a greater likelihood of requiring operative
intervention for symptom relief. EUS criteria do not, however,
predict elements such as narcotic requirements and number and
frequency of endoscopic interventions.

As mentioned previously, the natural history of chronic
pancreatitis varies not only with etiology, but also from patient to
patient.'’ While some may develop steadily worsening abdom-
inal pain over several years, others experience acute attacks with
interspersed periods of symptom remission. Regardless of
symptomatology, however, the cumulative damage to the
pancreatic parenchyma and ductal system, as well as surrounding
neural tissue, leads to exocrine and endocrine insufficiency and
chronic pain.

In addition to patient history, imaging, and serologic evalua-
tion, EUS represents a widely utilized and effective tool for
diagnosis of chronic pancreatitis. Our findings indicate that pa-
tients with a greater number of endoscopic criteria at the time of
initial EUS are more likely to have an unfavorable disease course
as evidenced by requirement of surgical intervention for

Table 4 Operative interventions for chronic pancreatitis and patient outcomes

1-3 Criteria (n = 1) 4-5 Criteria (n = 7) 6 + Criteria (n = 13) Total (n = 21)

Subtotal Pancreatectomy 0 (0%) 4 (57%) 4 (31%) 8 (38%)
Pancreaticoduodenectomy 0 (0%) 1 (14%) 2 (15%) 3 (14%)
Distal Pancreatectomy 0 (0%) 0 (0%) 2 (15%) 2 (10%)
Pancreaticojejunostomy 0 (0%) 2 (28%) 2 (15%) 4 (20%)
Bypass Procedure

Gastrojejunostomy 0 (0%) 0 (0%) 1(8%) 1 (5%)

Hepaticojejunostomy 0 (0%) 0 (0%) 2 (15%) 2 (10%)

Choledochojejunostomy 1 (100%) 0 (0%) 0 (0%) 1 (5%)
QOutcomes

Symptom Improvement 0 (0%) 3 (43%) 7 (54%) 10 (48%)

Pancreatitis since Procedure 1 (100%) 4 (57%) 6 (46%) 11 (52%)

*Continuous variables expressed as median, range. Categorical variables expressed as n, %.

HPB 2017, 19, 868-873

© 2017 Published by Elsevier Ltd on behalf of International Hepato-Pancreato-Biliary Association Inc.

Downloaded for Anonymous User (n/a) at Columbia University from ClinicalKey.com by Elsevier on March 10, 2026.
For personal use only. No other uses without permission. Copyright ©2026. Elsevier Inc. All rights reserved.



872

HPB

management and relief of symptoms resulting from their disease
process.

Regardless of severity of chronic pancreatitis upon diagnosis,
the algorithm for management of CP focuses on symptom relief
and usually begins with endoscopic intervention. ERCP with
stenting of the pancreatic duct increases drainage of the gland,
which, for early stage disease, effectively decreases abdominal
pain.'*~'° For more advanced disease, robust data for the im-
mediate and long-term role of endoscopic stenting is lacking.'*'
The subset of patients in whom endoscopic interventions pro-
vide adequate pain relief over the course of their disease remains
unclear, though our findings suggest it may be limited to those
patients meeting fewer EUS criteria for chronic pancreatitis.

Surgical management of chronic pancreatitis, meanwhile,
generally involves drainage of the pancreatic duct with or
without removal of diseased parenchyma or a bypass procedure
for symptom relief. Multiple studies have demonstrated that
surgery (specifically pancreatic drainage and/or resection)
represents a safe, effective, and durable intervention in patients
with chronic pancreatitis that provides better long-term
symptom relief than endoscopic interventions.''>'”~'? This
is reflected by our data, which demonstrates a nearly 50%
long-term symptom relief rate even among patients who have
failed endoscopic management. However, despite its safety, the
risks of a surgical procedure exceed that of endoscopic in-
terventions. Thus, the question becomes “when is the ideal
time for surgery?”

Recent data suggest that earlier surgical intervention, specif-
ically with respect to resection may be important to consider. A
Cochrane systemic review evaluating endoscopic versus surgical
interventions for chronic pancreatitics with pancreatic ductal
dilatation revealed that surgery effectively relieved pain and
preserved pancreatic function when utilized in the setting of early
stage disease.'” These findings are supported by a single-
institution study demonstrating that early surgery (within 26.5
months of diagnosis) was associated with high rates of complete
relief of abdominal pain and decreased of opioid analgesics
among chronic pancreatitics.”’ Indeed, one of the major prob-
lems with a “step up” approach — namely, narcotic analgesics
followed by endoscopic therapy followed by surgery as salvage
therapy — is a failure to address the chronic inflammatory pro-
cess with either narcotics or endoscopy.'” Patients additionally
develop opioid dependence, which often persists despite
addressing the underlying cause of their pain with a surgical
procedure. Furthermore, they would have a lesser volume of
functional exocrine and endocrine pancreatic tissue at the time
of surgery and thus are at greater risk for post-operative
pancreatic exocrine and/or endocrine insufficiency. Particularly
in patients with severe disease at time of diagnosis who would be
more likely to ultimately require surgical intervention, early
operative parenchymal resection and/or duct decompression
may enable them to avoid the above complications. This may, as
a result, afford them improved quality of life not only by

HPB 2017, 19, 868-873

decreasing abdominal pain but also by decreasing complications
associated with pancreatic endo/exocrine insufficiency. Hope-
fully, the results of the early surgery versus optimal current step-
up practice for chronic pancreatitis (ESCAPE) trial, conducted
by the Dutch Pancreatitis Study Group, will help provide insight
into the optimal management of these patients.”'

This study’s results should be viewed in light of several limi-
tations. The retrospective nature of this study prevented sys-
tematically assessing subjective pain scores, presence of
associated symptoms (e.g. nausea), and changes in quality of life
throughout the course of each patient’s disease. Additionally,
some patients included in this dataset were initially diagnosed
with chronic pancreatitis and had their disease managed by a
gastroenterologist for a period of time before being referred to
our practice for endoscopic intervention. While the date of the
initial EUS evaluation was accurately captured, the treatment
algorithm may have been different had those patients been
managed within our practice from the time of initial diagnosis.
Regarding hospital admissions, the data used for analysis does
not account for the possibility that patients may have presented
to and received treatment for abdominal pain at hospitals outside
the University of Louisville/Norton Healthcare network. How-
ever, in our experience, most patients undergoing treatment for
chronic pancreatitis within this network present to in-network
hospitals when they develop worsening abdominal pain.

Conclusion

The number of EUS-based ultrasonographic criteria for diagnosis
of chronic pancreatitis may help identify patients with potentially
more severe disease and predict patients who will eventually
require operative intervention. The care of patients meeting mul-
tiple diagnostic criteria, namely those having 6 or more, should be
undertaken in close collaboration with a pancreatobiliary surgeon
to allow for optimal timing of operative intervention.
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