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Abstract

Objectives: Alcohol consumption is a major risk factor for liver cirrhosis and chronic pancreatitis (CP). The interplay between pan-
creatic changes and alcoholic cirrhosis remains poorly understood due to limited diagnostic tools. Endosonography (EUS) offers
high sensitivity for detecting pancreatic morphological changes, even in early fibrosis stages.

Methods: Between February 2010 and February 2017, 71 male patients diagnosed with alcoholic cirrhosis based on clinical, bio-
chemical, and imaging findings were enrolled. Cirrhosis and pancreatitis from other causes were excluded. EUS, performed under
midazolam and propofol sedation using a radial probe, classified pancreatic morphology per Rosemont criteria: normal, indeter-
minate for CP, suggestive of CP, or consistent with CP. Clinical data, including alcohol and smoking history, liver function, and portal
hypertension markers, were recorded.

Results: EUS identified normal pancreatic morphology in 28 patients (39.4%), indeterminate findings in 18 (25.4%), and CP-consis-
tent or suggestive changes in 25 (35.2%). Logistic regression revealed no significant association between pancreatic changes and
age, smoking, alcohol intake, BMI, spleen size, INR, platelet count, diabetes mellitus (DM), or compensated cirrhosis. Kaplan-Meier
analysis revealed no significant survival difference between patients with normal pancreatic morphology (median 3.9 years) and
those with abnormal morphology (median 3.1 years; p=0.792). One patient (1.4%) with normal morphology developed pancreatic
cancer after 3.3 years. Hepatic and extrahepatic malignancy incidence reached 18% over five years, with hepatocellular carcinoma
(HCC) at 4.3%, yet no statistically significant association was found between pancreatic changes and malignancy development
(p=0.639). Portal hypertension severity and mortality showed no correlation with pancreatic findings.

Conclusion: EUS proves valuable for assessing pancreatic changes in alcoholic cirrhosis, illuminating the complex relationship
between alcohol consumption and pancreatic morphology.
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Icohol is a well-established fibrogenic agent affecting
both the liver and pancreas. Prolonged consumption
triggers chronic hepatic and pancreatic fibrosis, mediated
partly by stellate cell activation." Despite these effects, the
coexistence of alcoholic cirrhosis and chronic pancreatitis
(CP) is infrequently observed in clinical settings.”? Liver fi-
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brosis progression can be effectively tracked using biopsy
or stiffness markers for precise staging®, and evidence
suggests parallels with pancreatic fibrogenesis.” However,
assessing pancreatic fibrosis is hindered by the risks of rou-
tine biopsies in CP, which include pancreatitis and severe
complications. Although magnetic resonance imaging
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(MRI) has emerged as a method for detecting pancreatic fi-
brosis, no standardized staging criteria exist, unlike for liver
fibrosis.>®'Consequently, pancreatic fibrosis often mani-
fests only in advanced CP stages with overt symptoms.

Endosonography (EUS) provides a highly sensitive method
for identifying early pancreatic fibrosis, detecting subtle
anatomical changes due to its proximity to the pancreas
and resistance to air or liquid artifacts.”'" This study sys-
tematically evaluates clinical, imaging, and laboratory find-
ings in alcoholic cirrhosis patients, employing EUS to assess
pancreatic morphology per Rosemont criteria and eluci-
dating the intricate link between alcohol consumption and
pancreatic changes.

Methods

Study Population and Design

Conducted in the Gastroenterology Department from
February 2010 to February 2017, this study enrolled 71
male patients with alcoholic cirrhosis, diagnosed via medi-
cal history, laboratory assessments, and imaging. Alcohol
consumption exceeding 80 g/day for at least 10 years was
required, with other cirrhosis etiologies (e.g., chronic viral
hepatitis, autoimmune hepatitis) excluded through com-
prehensive testing.? Detailed records of alcohol duration,
quantity, type, and smoking history were collected. Pa-
tients underwent EUS initially for non-pancreatic indica-
tions, such as jaundice, cholestasis, biliary pathology (e.g.,
portal biliopathy, choledocholithiasis), abdominal masses,
lymphadenopathy, gastric or esophageal lesions, or vascu-
lar assessments (e.g., esophageal varices).

Inclusion and Exclusion Criteria

Active alcohol consumers were included; those abstinent
for =2 years were excluded. Patients with CP symptoms
(e.g., epigastric pain, weight loss, steatorrhea), prior CP
diagnosis, or risk factors (e.g., biliary disease, pancreato-
toxic drugs, dyslipidemia, hyperparathyroidism, congenital
anomalies) were excluded, as were those with gastrointes-
tinal surgeries affecting EUS, acute pancreatitis history, ab-
sent cirrhosis signs, or alternative cirrhosis causes (e.g., HBV,
HCV). Cirrhosis diagnosis relied on imaging (e.g., irregular
liver margins, varices, splenomegaly), biochemical markers
(AST/ALT >1, albumin <3.8 g/dL, platelets <200,000/mL),
and clinical signs (e.g., ascites, variceal bleeding, encepha-
lopathy).

EUS Procedure

Radial EUS was performed by an experienced endosonog-
rapher (2000 cases/year) under sedation with midazolam
(up to 5 mg) and propofol, using a Hitachi Prerius Ultra-

sonography system with Pentax radial 360° and linear
probes (7.5-10 MHz; Pentax FG36UX, New York, NY). The
pancreas was assessed via the duodenum (head) and
stomach (body/tail), with morphology classified per Rose-
mont criteria: normal, indeterminate for CP, suggestive of
CP, or consistent with CP." The Rosemont criteria were se-
lected for their structured approach, enhancing diagnos-
ticaccuracy and interobserver reliability by evaluating pa-
renchymal (e.g., hyperechoic foci, lobularity) and ductal
features (e.g., stones, dilation), distinguishing major and
minor changes.!'!

Statistical Analysis

Analyses used SPSSv23.0 (IBM Corp., Armonk, NY). Continu-
ous variables were reported as mean+SD or median (range)
based on Shapiro-Wilk normality tests, and categorical vari-
ables as frequencies and percentages. Group comparisons
employed t-tests or Mann-Whitney U tests for continuous
data, and chi-square or Fisher’s exact tests for categorical
data. Logistic regression identified predictors of pancreatic
changes, reporting odds ratios (OR) and 95% confidence
intervals (Cl), with variables selected by clinical relevance
and univariate results. Kaplan-Meier analysis with log-rank
testing assessed survival differences (p<0.05).

Ethical Considerations

Participants provided informed consent after the study
briefing. The research adhered to the Helsinki Declaration
and was approved by the Izmir Katip Celebi University Non-
interventional Clinical Research Ethics Committee (date:
21.02.2018; number: 74).

Results

This retrospective study evaluated 71 male patients with
alcoholic cirrhosis, aged 54+8 years (range: 30-73). Demo-
graphic and clinical characteristics are summarized in Table
1. Chronic alcohol use averaged 25.5+8.4 years, with 87.3%
active smokers, a mean BMI of 29.6+4.7, and esophageal or
gastric varices in 62%.

The endosonographic assessment showed normal pancre-
atic morphology in 28 individuals (39.4%), indeterminate
findings in 18 (25.4%), and features suggestive of or consis-
tent with CP in 25 (35.2%). Severe abnormalities appeared
in only 2 cases (2.8%), both asymptomatic for pancreatic
disease. Detailed comparisons across Rosemont-classified
groups are presented in Table 2, showing no notable differ-
ences in age, alcohol consumption, smoking, Child-Pugh
scores, BMI, or DM (all p>0.05). Logistic regression (Table
3) found no link between pancreatic alterations and spleen
size, INR, platelet count, varices presence (p=0.184), DM, or
compensated cirrhosis.



214

Table 1. Patients characteristics

Features n=71
Age 51.9+8.8
Age of starting alcohol use 26.2+6.9
Smoking, n (%) 62 (87.3)
Cigarettes (p*year) 33.9+18.3
Duration of alcohol consumption (years) 25.5+8.4
Amount of alcohol (g/day) 169+58
Alcohol amount in the last 10 years (g/day) 189+86
Albumin 3.4+0.7
T. bilirubin 1.9(0.4-31)
Platelet 137 (43-427)
INR 1.320.2
CPS 6 (5-13)
Varices, n (%) 44 (62.0)
Spleen size (cm) 13 (8-18)
BMI, n (%) 29.6+4.7
Pancreas morphology with endosonography

Consistent or suggestive chronic pancreatitis 25(35.2)

Indetermine pancreas 18 (25.4)

Normal pancreas 28 (39.4)

INR: International Normalized Ratio; CPS: Child-Pugh Score; BMI: Body Mass
Index.

Kaplan-Meier analysis (Fig. 1) revealed comparable median
survival between normal (3.9 years) and abnormal mor-
phology groups (3.1 years; p=0.792). By year three, four
individuals underwent liver transplantation, unaffected by
pancreatic findings. Malignancy data indicated one case
(1.4%) of pancreatic cancer after 3.3 years in a patient with
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normal morphology, with HCC incidence at 1.7% (one year)
and 4.3% (five years). Overall malignancy reached 3.0% at
one year and 18.0% at five years, yet no relationship with
pancreatic morphology emerged (p=0.639). Portal hy-
pertension severity, assessed via spleen size and varices,
showed no correlation with EUS-detected changes.

Discussion

This study aimed to assess pancreatic morphology in alco-
holic cirrhosis using EUS, highlighting its utility in detecting
changes linked to chronic alcohol consumption.!” Alcohol
induces fibrosis in both the liver and pancreas via stellate
cell activation." In the liver, this progresses from fatty liver
to cirrhosis, detectable by biopsy or elastography!™!, while
pancreatic fibrosis, though mechanistically similar’®'”, is
harder to stage due to biopsy risks. Historically, CP and cir-
rhosis coexistence was deemed rare due to diagnostic chal-
lenges without overt dysfunction®'?, yet autopsy data re-
port a 20% concurrence.?® Prior studies noted CP in 19.7%
and parenchymal changes in 25.3% of cirrhosis cases.?"
Our 35.2% prevalence of CP-consistent or suggestive fea-
tures suggests that EUS enhances detection.

Although MRI and EUS elastography assess pancreatic fi-
brosis®*?223 no staging system exists. Radial EUS, validated
histologically for >3 criteria®, revealed pancreatic changes
in 35.2% of our cohort. Recent advances in EUS elastogra-
phy suggest potential for refining early detection and stag-
ing, supporting its evolving role.”” Bhutani et al. reported
58% in asymptomatic and 89% in symptomatic alcoholics
using a four-feature threshold, versus none in controls,

Table 2. Comparision of the groups according to endosonographic morphology

Patients characteristics Normal Indeterminate for Consistent or P
(n=28) chronic pancreatitis suggestive of
(n=18) chronic pancreatitis
(n=25)
Age 53+9 49+7 53+10 0.328
Age of first alcohol intake 26+6 26+6 27+8 0.892
Alcohol intake duration (yr) 279 237 258 0.281
Alcohol intake (g/day) 171167 168+40 167+59 0.967
Alcohol intake in recent 10 year (g/day) 168+68 199472 206107 0.239
Total alcohol intake (It) 1658+930 1380+525 1545+668 0.514
Smoking rate (%) 23(82.1) 18 (100) 21(84.2) 0.367
Smoking (pack-year) 29 +21 33+19 29421 0.842
Child-Pugh Score, n (%) 7 (5-11) 7 (5-9) 8(5-13) 0.296
A 7 (25.0) 7 (38.9) 8(32.0)
B 18 (64.3) 8(44.2) 9(36.0)
C 3(10.7) 3(16.7) 8(32.0)
BMI (kg/m?) 29.347.1 30.9+2.9 29.1+4.7 0.796
Diabetes Mellitus, n (%) 6(21.4) 5(27.8) 7 (28.0) 0.828
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Table 3. Logistic regression univariete analysis for pancreatic changes

Variable p OR 95.0% Cl

Age 0.536 1.016 0.963 - 1.075
Smoking 0.398 0.500 0.101-2.477
Alcohol Consumption 0.101 0.994 0.988-1.001
BMI 0.841 0.981 0.812-1.185
Spleen Size 0.625 1.049 0.865-1.273
INR 0.228 0.266 0.031-2.286
Platelet 0.831 0.999 0.994 - 1.005
Total Bilirubin 0.616 1.018 0.949 - 1.092
Presence of Varices 0.184 2.024 0.715-5.725
Compensated Cirrhosis 0.328 0.618 0.235-1.622
Diabetes Mellitus 0.541 0.705 0.229-2.164

INR: International Normalized Ratio; BMI: Body Mass Index.

while Hastier et al. found CP in 19% and parenchymal
changesin 25.3%, stable over 22 months.?”? Our higher rate
may reflect EUS’s sensitivity with Rosemont criteria™, con-
trasting with Bhutani’s stricter criteria, potentially captur-
ing earlier changes.

Our analysis found no association between pancreatic find-
ings and alcohol volume, smoking, or DM, unlike Yusoff and
Sahai'’s study of 1,157 patients, where heavy ethanol inges-
tion (OR 5.1, 95% Cl 3.1-8.5), male sex (OR 1.8, 95% Cl 1.3-
2.55), clinical suspicion (OR 1.7, 95% CI 1.2-2.3), and heavy
smoking (OR 1.7, 95% Cl 1.2-2.4) predicted severe abnor-
malities.?® This may reflect population or methodological
variances. Our 35.2% aligns with Singhvi et al's meta-anal-
ysis (ACP in ALC: 16.2%, 95% Cl 10.4-24.5), supporting
overlap, yet independent progression is evident, with no
correlation to Child-Pugh scores (r=0.18, p=0.133).031

While pancreatic steatosis may precede hepatic steato-
sisl'"®, our 35.2% pancreatic fibrosis rate showed no link
to liver fibrosis severity.®” Literature suggests early stellate
cell activation in pancreatic steatosis'®, yet unlike hepatic
fibrosis, staging remains unclear®, and Patel et al. indicate
pancreatic fat does not reliably predict fibrosis progression,
suggesting distinct pathways.®? Nakamura et al's ERCP
data show higher ACP in compensated cirrhosis (45.2%)
versus decompensated (17.6%; OR 0.26, 95% Cl 0.071-
0.950; p<0.05), though ductal-specific®®, and CP may exac-
erbate portal hypertension.*3!

Survival (p=0.792) and malignancy risk (p=0.639) did not
differ by morphology. Notably, one patient (1.4%) with nor-
mal findings developed pancreatic cancer after 3.3 years,
aligning with evidence linking heavy alcohol use (median
169 g/day) to cancer risk, even without fibrosis.?*3*! Gen-
kinger et al's 14-cohort analysis suggests a modest associa-
tion, possibly via acetaldehyde or folate depletion.B® This

Figure 1.The survival of patients with abnormal pancreatic changes*
(median: 3.1 years) and those with a normal pancreas (median: 3.9
years) was compared using endosonography (Log Rank, p=0.792).
*Abnormal pancreatic morphology includes findings consistent with, suggestive
of, or indeterminate for chronic pancreatitis.

case underscores a potential oncogenic hazard.

Limitations include a small, male-only sample, retrospec-
tive design, and absent control group, limiting generaliz-
ability and causal inference. Cross-sectional imaging was
limited to a subset of patients, precluding EUS comparison.
This study sets the stage for longitudinal research on pan-
creatic change reversibility post-alcohol cessation.

In conclusion, EUS is valuable for evaluating pancreatic
changes in alcoholic cirrhosis, revealing a complex alcohol-
pancreas relationship. Our findings suggest non-parallel
progression with liver fibrosis, necessitating further longi-
tudinal studies.
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