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ABSTRACT

BACKGROUND: The increase in liver cholestasis enzyme and bilirubin levels, especially due to pancreatitis, mimics choledocholi-
thiasis. This study aimed to examine the relationship between demographic and laboratory cut-off values and the presence of choledo-
cholithiasis in patients with acute biliary pancreatitis (ABP).

METHODS: Patients diagnosed with ABP in the Department of General Surgery at Istanbul Faculty of Medicine between January
2010 and December 2022 were retrospectively analyzed. The presence of stones in the common bile duct was determined based
on the results of magnetic resonance cholangiopancreatography (MRCP), endoscopic ultrasound (EUS), and endoscopic retrograde
cholangiopancreatography (ERCP). Demographic and laboratory values of patients with and without bile duct stones were compared.
Cut-off values were determined using receiver operating characteristic (ROC) curve analysis, and logistic regression analysis and mod-
eling was performed for each variable.

RESULTS: A total of 1,026 ABP patients were evaluated. Patients whose enzyme levels were not elevated and those who did not
undergo MRCP were excluded. A total of 584 patients were included in the study, and choledocholithiasis was detected in 188 (32.2%)
patients. In multivariate analysis, age, gamma-glutamyl transferase (GGT), alkaline phosphatase (ALP), and direct bilirubin (DB) were
found to be statistically associated with choledocholithiasis. The cut-off values were determined as 65 years for age, 394 U/L for GGT,
173 U/L for ALP, and 1.42 mg/dL for direct bilirubin. In the group where all four parameters were below these cut-off values, suggesting
a clean common bile duct, it was observed that the negative predictive value was 97%.

CONCLUSION: Based on the demographic and laboratory data of patients with ABP, we were able to predict with more than
97% accuracy that the common bile duct was clean. Considering that our study only included patients who underwent MRCP due to
elevated enzyme levels and suspicion of choledocholithiasis, the negative predictive value would be even higher if patients with acute
biliary pancreatitis with normal enzyme levels were included. Additionally, no complications were observed in any of the patients
during follow-up. This finding suggests that patients whose common bile duct is predicted to be clean can initially be monitored and
supported with additional imaging methods if necessary. As a result, unnecessary imaging can be avoided, reducing costs and preventing
the mortality and morbidity associated with unnecessary procedures.
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INTRODUCTION tis, or pancreatitis may occur in 20% of cases.l”) Additionally,

gallstones are the most common cause of acute pancreatitis,
Gallbladder stones are very common, affecting 15-20% of the

population. Although they are mostly asymptomatic, com-
plications such as cholecystitis, choledocholithiasis, cholangi-  Although the exact mechanism of acute pancreatitis is not

accounting for up to 60% of cases in Western countries."!

Cite this article as: Celik A, Ertekin C, Ercan LD, Gider I, Ekiz F, ilhan M, et al. Might be over-evaluated: Predicting choledocholithiasis in patients
with acute biliary pancreatitis. Ulus Travma Acil Cerrahi Derg 2025;31:249-258.

Address for correspondence: Aykut Celik
Department of General Surgery, Istanbul University Faculty of Medicine, Istanbul, Tiirkiye
E-mail: celikaykut9 | @gmail.com

Ulus Travma Acil Cerrahi Derg 2025;31(3):249-258 DOI: 10.14744/tjtes.2024.361 14 =] ]

Submitted: 29.10.2024  Revised: 12.12.2024 Accepted: 26.12.2024  Published: 03.03.2025 2t
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). B _NC [C1Eg b

Ulus Travma Acil Cerrahi Derg, March 2025, Vol. 31, No. 3 249


https://orcid.org/0000-0002-0478-7723
https://orcid.org/0000-0002-8052-1628
https://orcid.org/0000-0001-9637-571X
https://orcid.org/0009-0002-9987-2759
https://orcid.org/0000-0002-0472-8846
https://orcid.org/0000-0002-6564-5593
https://orcid.org/0000-0002-6162-0989
https://orcid.org/0000-0003-0354-2721
https://orcid.org/0000-0002-3203-1253

fully understood, it is believed that reflux into the pancreatic
duct due to temporary obstruction of the ampulla Vater by
stones passing through the common bile duct triggers trypsin
activation and autodigestion.! While most stones pass into
the duodenum spontaneously, persistent stones in the com-
mon bile duct are observed in up to 15% of patients with
acute biliary pancreatitis (ABP).F!

Choledocholithiasis is a condition that should be treated re-
gardless of the presence of underlying acute pancreatitis. If
there is an obstruction in the bile ducts, it can lead to com-
plications such as cholangitis, sepsis, and even death. For this
reason, it is crucial to diagnose choledocholithiasis accurately
and perform stone extraction with endoscopic retrograde
cholangiopancreatography (ERCP) without delay.?

When investigating choledocholithiasis, liver function tests, in-
cluding alanine transaminase (ALT) and aspartate aminotrans-
ferase (AST), as well as cholestasis enzymes such as alkaline
phosphatase (ALP) and gamma-glutamyl transferase (GGT),
along with direct bilirubin (DB) and total bilirubin (TB) lev-
els, are used. Among these markers, GGT is considered the
most sensitive. Additionally, the prevalence of common bile
duct stones increases with age.’! GGT and ALP are enzymes
that elevate in the bloodstream following cholestasis-related
biliary tract injury, whereas ALT and AST increase after liver
hepatocyte injury.l"]

Diagnosing choledocholithiasis is not always straightforward,
particularly in patients with biliary pancreatitis. It is well known
that liver function tests, cholestasis enzymes, and bilirubin lev-
els are elevated in both choledocholithiasis and ABP. When
these two conditions coexist, diagnosing choledocholithiasis
becomes more difficult, as the laboratory value elevations
may overlap.”® In such cases, further evaluation with additional
imaging methods is necessary. Although ultrasound (US) is
inexpensive and widely accessible, its sensitivity in evaluating
the bile duct can be as low as 50%.”” While endosonographic
ultrasound (EUS) is considered a better method for bile duct
assessment, its use is limited due to accessibility challenges,
operator dependency, and the need for experienced person-
nel. Magnetic resonance cholangiopancreatography (MRCP),
on the other hand, is a more accessible diagnostic method,
with sensitivity and specificity values comparable to EUS.I'™
ERCP for purely diagnostic purposes has largely been aban-
doned due to its complication rates, which include bleeding,
perforation, pancreatitis, and cholangitis, occurring in up to
15% of cases, except in a limited number of situations.? Ad-
ditionally, the harmful effects against of contrast agents and
radiation exposure are further disadvantages of ERCPI''l As a
result, diagnostic evaluations have been replaced by MRCP and
EUS, which achieve success rates similar to ERCP while posing
significantly lower risks.l'7 Another advantage of EUS is that,
if necessary, stone extraction can be performed in the same
session by transitioning directly to ERPC .

Management of Choledocholithiasis in Patients with ABP in
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Istanbul University, Department of General Surgery, Trauma,
and Emergency Surgery

In patients presenting to our clinic, the diagnosis of pancre-
atitis is established based on three criteria: 1) the presence
of abdominal pain, 2) blood levels of amylase (25-110 U/L)
or lipase (0-60 U/L) exceeding three times the upper limit,
and 3) imaging findings consistent with pancreatitis. If at least
two of these three criteria are met, the patient is diagnosed
with pancreatitis according to the revised Atlanta Criteria and
is hospitalized.!'"s] Ultrasonography is routinely performed to
assess the presence of gallbladder stones, as gallstones are a
primary component of biliary pancreatitis. Patients without
gallstones or those with a non-biliary etiology of pancreatitis
are not considered to have biliary pancreatitis. Further inves-
tigation is warranted in cases of elevated liver enzymes, cho-
lestasis enzymes, or bilirubin levels. MRCP is performed to
evaluate the extrahepatic bile ducts. If choledocholithiasis is
detected, ERCP is performed. In cases where enzyme levels
remain elevated or if there is any suspicion of choledocholi-
thiasis, further evaluation is conducted using EUS or repeat
MRCEP. Intraoperative cholangiogram and bile duct exploration
are not routinely performed in our clinic. Additionally, due to
its complications, diagnostic ERCP is not performed. Patients
with ABP without choledocholithiasis undergo cholecystec-
tomy once the acute inflammation subsides. In contrast, pa-
tients with choledocholithiasis first undergo stone extraction
via ERCP, followed by cholecystectomy at a later stage.

In our study, we aimed to evaluate choledocholithiasis in pa-
tients with ABP using demographic and laboratory values at
the time of admission, with the goal of reducing unnecessary
imaging costs and preventing the mortality and morbidity as-
sociated with invasive procedures.

MATERIALS AND METHODS

Patients admitted to Istanbul University, Department of Gen-
eral Surgery, Trauma, and Emergency Surgery between January
2010 and December 2022 with a diagnosis of biliary pancreati-
tis were retrospectively evaluated. After excluding non-biliary
etiologies, only patients with pancreatitis confirmed to be as-
sociated with gallstones via ultrasonography were included in
the study. To exclude cases of spontaneous stone passage,
only patients who had blood samples taken at the time of ad-
mission and underwent common bile duct imaging within the
first 24 hours were included in the study. Demographic data
and laboratory values, including GGT (5-85 U/L), ALP (35-
104 U/L), AST (5-42 U/L), TB (0.2-1 mg/dL), DB (0-0.3 mg/
dL), lactate dehydrogenase (LDH) (135-250 U/L), and glucose
(70-100 mg/dL), were collected at the time of hospital admis-
sion. Patients under the age of |18, those without elevated en-
zyme levels (ALT, AST, ALP, GGT, TB, or DB), and those who
did not undergo MRCP were excluded from the study. There
were no missing values for any of the patients included in the
study. Based on MRCP reports, as well as EUS and ERCP re-
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sults where applicable, patients were divided into two groups:
those with and those without stones in the common bile
duct. Demographic and biochemical values were compared
between these two groups. Since pancreatitis is a progressive
condition and we only analyzed patients' values at the time of
admission, we determined that it would not be appropriate to
consider the severity of pancreatitis in this study.

All procedures performed in the study were conducted in
accordance with the Declaration of Helsinki, and the pro-
tocol was approved by the Istanbul Medical Faculty Clinical
Research Ethics Committee (Approval No: 2023/1753, Date:
13.09.2023)”

Statistical Analysis

For statistical analysis, Statistical Package for the Social Sci-
ences (SPSS) version 26 (IBM Corp., Armonk, NY, USA) was
used. The normality of the scores obtained from each con-
tinuous variable was assessed using descriptive, graphical, and
statistical methods. The Kolmogorov-Smirnov test was ap-
plied to determine whether the scores followed a normal dis-
tribution. Descriptive statistical methods, including number,
percentage, median, and interquartile range (IQR) (P25, P75),
were used to evaluate the study data. Comparisons between
the two groups for quantitative data were performed using
the Mann-Whitney U test, while categorical data compari-
sons were conducted using the Pearson Chi-Square test. In
this study, the presence of stones in the common bile duct
was considered the dependent variable, while demographic
and laboratory markers were treated as independent vari-
ables. Univariate and multivariate logistic regression models
were used to assess the effect of independent variables on the
dependent variable, employing the forward stepwise method.
Additionally, receiver operating characteristic (ROC) analysis
was performed to determine the most appropriate age and
biochemical values for predicting choledocholithiasis. The re-
sults were evaluated within a 95% confidence interval, and
statistical significance was set at p<0.05.

RESULTS

Demographic and Laboratory Findings of the Patients

A total of 1,026 patients with ABP were evaluated between
January 2010 and December 2022. A total of 419 patients
whose enzyme levels (ALT, AST, ALP, GGT, TB, and DB) were
not elevated and who did not undergo MRCP were excluded
from the study. Of the remaining 607 patients, three were
excluded due to post-ERCP pancreatitis, three were excluded
due to hepatitis, one was excluded due to a history of he-
paticojejunostomy, two were excluded due to a history of
Whipple surgery, |1 were excluded due to hepatopancrea-
tobiliary malignancy, two were excluded due to a history of
biliary injury, and one was excluded due to having undergone
percutaneous cholecystostomy.

Ultimately, 584 patients with ABP were included in the study.
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Figure 1. Flowchart of the patients.

Choledocholithiasis was diagnosed in 188 patients (32.2%)
based on the results of initial MRCP, ERCP, and EUS evalu-
ations (Fig. 1). Since non-biliary etiologies were excluded,
the remaining 67.8% of patients were considered to have ex-
perienced pancreatitis due to the passage of a stone from
the common bile duct into the duodenum. The median age
of patients diagnosed with choledocholithiasis was 58 years
(P25-P75, 46-70; min-max: 18-88), and 56% were female. The
median age of patients without choledocholithiasis was 55
years (P25-P75, 40-65; min-max: 18-98), with 63% being fe-
male. The median age was significantly higher in patients di-
agnosed with choledocholithiasis (p=0.048). Additionally, age,
GGT, ALP, AST, TB, and DB levels were significantly higher
in the patient group with choledocholithiasis (p<0.001 and
p<0.05) (Table I).

ROC Curve Analysis Results

The ROC analysis results for determining the presence of
choledocholithiasis are presented in Table 2 and Figure 2. Ac-
cording to the analysis, the most appropriate cut-off values
for identifying choledocholithiasis were: age 265 years (sensi-
tivity: 38%, specificity: 73%), GGT 2394 U/L (sensitivity: 59%,
specificity: 78%), ALP 2173 UJ/L (sensitivity: 80%, specificity:
60%), TB 22.30 mg/dL (sensitivity: 70%, specificity: 62%), DB
21.42 mg/dL (sensitivity: 69%, specificity: 65%), and AST 284
U/L (sensitivity: 89%, specificity: 26%).

Logistic Regression Analysis Results and Independent
Variables Associated with Choledocholithiasis

In univariate logistic regression analysis, a multivariate logis-
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Table 1. Presence of choledocholithiasis according to demographic and biochemical values of the patients

Choledocholithiasis

All Patients With Choledocholithiasis Without Choledocholithiasis
Variables (n=584) (n=188; 32.2%) (n=396; 67.8%) P-value
Agett 56 (42-68) 58 (46-70) 55 (40-65) 0.048+"
T 18-98 18-88 18-98
Sex, n (%) 0.092°
Male 229 (39.2) 83 (44.1) 146 (36.9)
Female 355 (60.8) 105 (55.9) 250 (63.1)
GGT (5-85 U/L)# 292 (166-489) 460 (280-633) 238 (134-381) <0.001*
T 9-2105 24-2105 9-1610
ALP (35-104 U/L)* 180 (121-266) 245 (184-365) 155 (106-220) <0.001*
T 42-1509 58-1509 42-964
TB (0.2-1 mg/dL)* 2.2 (1.2-4.1) 3.4 (1.9-5.8) 1.8 (0.97-3.3) <0.001*
T 0.14-31.93 0.38-31.93 0.14-11.36
DB (0-0.3 mg/dL)* 1.3 (0.5-2.9) 2.4 (1.1-4.1) 0.97 (0.36-2.1) <0.001*
T 0.01-23.98 0.01-23.98 0.01-10.1
AST (5-42 U/L)* 187 (100-335) 193 (135-350) 183 (81-329) 0.036*
T 11.2-1177 25-1073 11.2-1177
LDH (135-250 U/L)* 355 (263-520) 370 (273-521) 349 (258-520) 0.276*
T 24-2723 123-2124 24-2723
Glucose (70-100 mg/dL)* 126 (105-155) 131 (105-157) 124 (106-154) 0.352*
T 61-594 61-594 61.8-481

2 Mann-Whitney U test, ®: Pearson Chi-Square test, ¥p<0.05, #Median (Interquartile Range), tMinimum-maximum values, **Adjusted for age.

Table 2. Receiver operating characteristic (ROC) analysis for determining age and biochemical values (gamma-glutamyl transferase
[GGT], alkaline phosphatase [ALP], aspartate aminotransferase [AST], total bilirubin [TB], and direct bilirubin [DB]) in the

presence of choledocholithiasis

Diagnostic Value Age GGT ALP TB DB AST

AUC (95% ClI) 0.55 (0.50-0.60) 0.74 (0.70-0.78)  0.75 (0.71-0.79)  0.71 (0.66-0.75)  0.72 (0.68-0.76)  0.55 (0.51-0.60)

p-value 0.048* <0.001* <0.001* <0.001* <0.001* 0.036*
Cut-off value 265 2394 2|73 22.30 21.42 284
Sensitivity 0.38 0.59 0.80 0.70 0.69 0.89
Specificity 0.73 0.78 0.60 0.62 0.65 0.26
PPV 0.40 0.56 0.49 0.47 0.48 0.36
NPV 0.71 0.80 0.87 0.8l 0.82 0.84
Accuracy 0.62 0.72 0.67 0.65 0.66 0.46

*p<0.05, ROC curve analysis. AUC: Area Under the Curve; PPV: Positive Predictive Value; NPV: Negative Predictive Value; Cl: Confidence Interval; DB: Direct
Bilirubin; TB: Total Bilirubin.

tic regression model was established using the forward step- (p<0.05). These variables included age, GGT, ALP, AST, TB,
and DB. The most appropriate model was obtained in the

fourth step of the forward stepwise method. In the final step,

wise method, including variables that were statistically sig-
nificantly associated with the presence of choledocholithiasis
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Figure 2. Receiver operating characteristic (ROC) curve analysis
results.

four independent factors were identified as being associated
with the presence of choledocholithiasis. According to the
regression analysis, the model determination coefficient was
R2 (Nagelkerke) = 0.33, indicating that 33% of the variance
in the dependent variable was explained by the independent
variables. The model’s probability of correct classification
was determined to be 74%. According to the multivariate
logistic regression model, the following factors were found to
increase the odds of choledocholithiasis: age 265 increased
the odds 2.1 times (95% confidence interval [CI]: 1.4-3.2),
GGT 2394 U/L increased the odds 3.1 times (95% Cl: 2-4.7),
ALP 2173 U/L increased the odds 3.9 times (95% Cl: 2.5-6.1),
and DB 21.42 mg/dL increased the odds 2.5 times (95% Cl:
1.7-3.8) (Table 3).

Diagnostic Values of the Clinical ‘“Cut-Off”’ Values

We developed two different models using the identified cut-
off values. The first model was designed for predicting cho-
ledocholithiasis, while the second model was designed for
excluding choledocholithiasis. The diagnostic values of the
model combinations, including sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV),
are detailed in Tables 4 and 5.

Predicting Stones in the Common Bile Duct

In Table 4, we created our first model by analyzing param-
eters that exceed the cut-off values together. According to
this model, choledocholithiasis was considered present if
all specified variables exceeded their respective cut-off val-
ues. Each variable was also assessed separately by grouping
them in various combinations. Although high specificity was
achieved in the group where age, GGT, ALP, and DB values
all above their cut-off values, sensitivity was low. The PPV for
choledocholithiasis was found to be 0.85, meaning that cho-
ledocholithiasis was incorrectly diagnosed in 15% of patients.
This is a significant proportion, as additional procedures per-
formed on these patients could lead to increased complica-
tions and higher healthcare costs.

Predicting a Stone-Free Common Bile Duct

In Table 5, we developed our second model by evaluating pa-
rameters that were lower than the cut-off values together.
According to this model, choledocholithiasis was considered
absent if all specified variables remained below their respec-
tive cut-off values. Each variable was also analyzed separately
and grouped in various combinations. As a result, when age,
GGT, ALP, and DB were all below the cut-off values, high sen-
sitivity but low specificity was achieved. With an NPV of 97%
in this group, we observed that patients without choledocho-
lithiasis could be accurately identified with high success.

Table 3. Univariate and multivariate logistic regression analysis results

Univariate Analysisa Multivariate Analysisb(step-4)
No. Variable Cutoff OR 95% CI P-value OR 95% CI P-value
I Age (years) 265 1.68 [1.16-2.42] 0.006* 2.08 [1.35-3.21] 0.001"
2 GGT (U/L) 2394 4.97 [3.42-7.23] <0.001* 3.08 [2.02-4.69] <0.001"
3 ALP (U/L) 2173 6.21 [4.11-9.38] <0.001* 3.90 [2.49-6.11] <0.001"
4 DB (mg/dL) 21.42 4.10 [2.83-5.94] <0.001* 2.49 [1.65-3.76] <0.001"
5 TB (mg/dL) 22.30 3.87 [2.66-5.61] <0.001* N/A N/A NS
6 AST (U/L) 284 291 [1.74-4.88] <0.001* N/A N/A NS

*p<0.0l, a: Univariate logistic regression analysis, b: Multivariate logistic regression analysis (Forward Stepwise Model), R2 (Nagelkerke)=0.326, Model
X*=155.113, p<0.001. CI: Confidence Interval; OR: Odds Ratio; DB: Direct Bilirubin; TB: Total Bilirubin; N/A: Not Available; NS: Not Significant. Dependent
variable: Choledocholithiasis (I=yes, 0=no). Variables not included in the equation: TB (p=0.398) and AST (p=0.082). Correct classification probability of the

model: 74%.
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Cut-off Group Model Sensitivity Specificity PPV NPV

Age265, GGT=2394 0.23 (44/188) 0.97 (386/396) 0.81 (44/54) 0.73 (386/530)
Age=65, ALP>173 0.30 (56/188) 0.91 (359/396) 0.60 (56/93) 0.73 (359/491)
Age>65, DB21.42 0.25 (47/188) 0.89 (352/396) 0.52 (47/91) 0.71 (352/493)
GGT=2394, ALP=173 0.50 (94/188) 0.84 (334/396) 0.60 (94/156) 0.78 (334/428)
GGT=2394, DB=1.42 0.43 (81/188) 0.87 (346/396) 0.62 (81/131) 0.76 (346/453)
ALP=173, DB21.42 0.57 (108/188) 0.80 (318/396) 0.58 (108/186) 0.80 (318/398)
Age265, GGT 2394, ALP=173 0.20 (38/188) 0.98 (390/396) 0.86 (38/44) 0.72 (390/540)

Age=65, GGT=394, DB>|.42 0.18 (33/188)
Age=65, ALP= 173, DB | .42 0.20 (37/188)
GGT2394, ALP2173, DB21.42 0.38 (71/188)
Age=65, GGT=394, ALP2173, DB>|.42 0.15 (29/188)

0.98 (390/396)
0.95 (375/396)
0.90 (358/396)
0.99 (391/396)

0.85 (33/39)
0.64 (37/58)
0.65 (71/109)
0.85 (29/34)

0.72 (390/545)
0.71 (375/526)
0.75 (358/475)
0.71 (391/550)

Table 5. Model for predicting a stone-free common bile duct

Cut-off Group Model Sensitivity

Specificity

PPV

NPV

Age<65, GGT<394
Age<65, ALP<173

Age<65, DB<|.42

GGT<394, ALP<173

GGT<394, DB<|.42

ALP<173, DB<|.42

Age<65, GGT<394, ALP<173

Age<65, GGT<394, DB<I.42

Age<65, ALP<173, DB<| .42

GGT<394, ALP<173, DB<I.42

Age<65, GGT<394, ALP<|73, DB<I|.42

0.74 (139/188)
0.89 (167/188)
0.82 (155/188)
0.89 (168/188)
0.85 (160/188)
0.92 (173/188)
0.95 (178/188)
0.93 (174/188)
0.95 (179/188)
0.96 (180/188)
0.98 (184/188)

0.53 (210/396)
0.43 (169/396)
0.49 (193/396)
0.54 (212/396)
0.55 (217/396)
0.45 (177/396)
0.37 (146/396)
0.40 (158/396)
0.33 (130/396)
041 (162/396)
0.30 (118/396)

0.43 (139/325)
0.42 (167/394)
0.43 (155/358)
0.48 (168/352)
0.47 (160/339)
0.44 (173/392)
0.42 (178/428)
0.42 (174/412)
0.40 (179/445)
0.43 (180/414)
0.40 (184/462)

0.8 (210/259)
0.89 (169/190)
0.85 (193/226)
091 (212/232)
0.89 (217/245)
0.92 (177/192)
0.94 (146/156)
0.92 (158/172)
0.94 (130/139)
0.95 (162/170)
0.97 (118/122)

DISCUSSION

Diagnosing choledocholithiasis in patients with ABP is diffi-
cult and complex, yet it is crucial in determining the need for
ERCP. There are few studies in the literature investigating the
relationship between ABP and choledocholithiasis, and the
evidence is limited. To our knowledge, this study is the larg-
est in the literature on this subject.

In patients with ABP, peripancreatic inflammation complicates
the evaluation of the distal common bile duct, which can re-
duce the diagnostic accuracy of MRCP. Additionally, although
some studies suggest that MRCP has reduced sensitivity in
detecting small stones,!'! it has been reported in literature
that MRCP can successfully detect stones as small as 2 mm.['®]
Despite these limitations, studies have shown that MRCP
maintains a sensitivity between 80.9% and 100%, a specificity
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between 83.3% and 98%, and a negative predictive value of up
to 100% in patients with ABP. For this reason, MRCP remains
the most effective non-invasive method for evaluating the bili-
ary tract in patients with ABPI'¢]

Abdominal ultrasound is insufficient for detecting common
bile duct stones, although studies have found a correlation
between common bile duct width and choledocholithiasis.
However, ultrasound is not always reliable, as it is an oper-
ator-dependent procedure.’ For EUS, reported sensitivity
ranges from 77% to 100%, while specificity ranges from 85%
to 100%. While some studies suggest that EUS is superior
to MRCP, others argue that there is no significant difference
between the two methods.!'"”] Despite its high diagnostic ac-
curacy, EUS is not always accessible, as it is only available in
advanced centers and requires an experienced team.['®! Some
centers recommend EUS evaluation before ERCP in cases of
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diagnostic uncertainty, followed by ERCP in the same ses-
sion if necessary. This approach is beneficial both in terms of
cost-effectiveness and patient safety, as it eliminates the need
for repeat sedation. This approach eliminates the need for
a second procedure and prevents complications related to
choledocholithiasis during the waiting period.['”!

Another challenge in planning the treatment of choledocho-
lithiasis is the phenomenon of spontaneous stone passage.
Although the exact etiology is not fully understood, it is
believed that stones obstructing the papilla cause increased
pressure due to bile stasis in the common bile duct and the
Wirsung duct, which ultimately facilitates stone passage. Small
stones, in particular, are known to migrate through the pa-
pilla into the duodenum. Studies have reported spontaneous
stone passage rates of up to 50% in patients with ABP% This
phenomenon explains why stones detected on MRCP may no
longer be visible on ERCP. Additionally, the passage of stones
over time before ERCP can lead to an incorrect calculation
of MRCP accuracy. Therefore, performing EUS before ERCP
in patients with suspected stones on MRCP can help prevent
unnecessary ERCP and its associated complications. Even
if laboratory values are negative, conservative treatment is
not recommended when stones are detected in the common
bile duct by any imaging method. This is because complication
rates can rise to 20%, making stone extraction via ERCP the
preferred approach.?! In our clinic, patients with common
bile duct stones undergo ERCP for stone extraction, followed
by early cholecystectomy. As a result, long-term follow-up
data is not available.

It is of vital importance that the common bile duct is free
of stones before cholecystectomy. In cases where stones are
present in the common bile duct, early cholecystectomy is
recommended after ERCP and stone extraction.! We believe
that the laboratory values in our study may help guide early
cholecystectomy by ruling out common bile duct stones.

The low accuracy of MRCP in detecting small stones, par-
ticularly in patients with ABP, complicates clinical diagnosis.
However, it can still be used safely, as small stones are more
likely to migrate to the duodenum and less likely to cause
complications. In patients with ABP, if choledocholithiasis is
uncertain on MRCP and persistent choledocholithiasis is sus-
pected, laboratory follow-up and additional imaging are rec-
ommended.!

Unnecessary use of MRCP and EUS in the investigation of
choledocholithiasis results in wasted costs and labor. Schei-
man et al.?? found that the cost per patient for MRCP and
EUS was extremely high, with a minimum of over 1,100 USD.
They also highlighted the additional costs that may arise
during diagnosis and treatment. In our study, we found that
approximately two-thirds of ABP patients suspected of hav-
ing choledocholithiasis underwent unnecessary MRCP. Only
32.2% of patients had common bile duct stones. This suggests
that, without our model, the cost of investigating choledo-
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cholithiasis with MRCP would have been three times higher.
While costs vary by country, this translates to savings of ap-
proximately 700 USD per patient solely for MRCP evalua-
tion. MRCP is not suitable for patients with claustrophobia
or implants incompatible with magnetic resonance imaging
(MRI). Additionally, many hospitals still lack sufficient MRI
devices and qualified personnel for evaluation. EUS, on the
other hand, is an invasive procedure that requires experi-
enced personnel and is often difficult to access. When used
unnecessarily, it leads to extra costs, increased morbidity and
mortality, and delayed treatment for patients who genuinely
need it.®! Therefore, while these two methods are highly ef-
fective in diagnosing choledocholithiasis, they have limitations
and are unfortunately expensive.

In the literature, older age and elevated ALP, GGT, and bili-
rubin levels are commonly observed in patients with cho-
ledocholithiasis.”? Although AST and ALT were found to be
significantly higher in choledocholithiasis in some studies,
there are also articles stating that they lose their significance
in multivariate analysis.** Additionally, it is known that these
enzymes increase in patients with biliary pancreatitis. For this
reason, high enzyme levels in patients with biliary pancreatitis
should not always mean choledocholithiasis.®*! We evalu-
ated choledocholithiasis in patients with biliary pancreatitis,
so it may not be accurate to compare our findings with other
choledocholithiasis studies that exclude pancreatitis in the
literature. In our study, older age and high ALP, GGT, and bili-
rubin levels were found to be statistically significant. Although
AST elevation was significant in the univariate analysis, it lost
its significance in the multivariate analysis.

GGT and ALP rise due to the early effects of cholestasis on
the biliary tract, followed by an increase in bilirubin as stasis
continues.?! GGT, ALP, AST, ALT, and bilirubin levels fluctu-
ate at different times, depending on whether stasis persists in
the common bile duct and the degree of hepatocyte damage.
7] In patients with ABP, enzyme elevation due to pancreatitis
further complicates the situation.

In the 2019 American Society for Gastrointestinal Endoscopy
(ASGE) guidelines, certain parameters were used to predict
the presence of stones in the common bile duct. Risk clas-
sification was created based on dilated common bile duct,
abnormal liver enzymes, age over 55, bilirubin over 4, and the
presence of cholangitis.”! Although these parameters have
higher specificity compared to the 2010 ASGE guidelines,
some studies argue that they are still insufficient for clini-
cal use, and this classification does not include patients with
pancreatitis.l#2°]

In the literature, some studies have investigated the presence
of stones in the common bile duct using imaging methods and
biochemical values together with demographic data, but the

results are far from perfect, and some are difficult to apply.
[28,29]

Dana A. Telem et al. investigated common bile duct stones
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in patients with biliary pancreatitis and found that increased
ALP, GGT, and bilirubin levels, as well as common bile duct
dilation, were statistically significant. A scoring system was
developed based on cut-off values and logistic regression
analysis. The incidence of choledocholithiasis was found to
be significantly higher in patients with ALP >250, GGT >350,
total bilirubin >3, and direct bilirubin >2, with a common bile
duct diameter greater than 9 mm. However, in the developed
scoring system, all variables were assigned | point without
considering the odds ratio coefficients. They found a 100%
positive predictive value for the presence of stones in the
common bile duct in patients who scored 5 points, the high-
est score. However, this study is a database study, the level
of evidence is low, and the number of patients is not suitable
for generalization to the population. In addition, while evalu-
ating choledocholithiasis, MRCP was not performed in every
patient, diagnostic imaging methods were not standardized,
and different imaging techniques were used.

From the same center, Jingjing L. Sherman et al. evaluated
choledocholithiasis in patients with biliary pancreatitis and
developed a risk assessment and treatment algorithm. They
used the cut-off values and scoring systems from the study
published by Dana A. Telem et al. According to their scoring
system, the positive predictive value for those who scored
0 was found to be 100%, and the accuracy of the study was
100% for those who scored 0 or 5. Since it is a retrospective
study with a small sample size, its findings may not be appli-
cable to a larger population. Therefore, we believe that such
precise results may not accurately reflect reality.?

We did not use a scoring system in our study because the
statistical effect of each parameter was different. We also fo-
cused on biochemical and demographic values that are easily
accessible everywhere. However, we did not achieve results
as definitive as those reported in the previously mentioned
studies. We believe that our study is more accurate than oth-
ers in the literature, as it better reflects the general popula-
tion due to the high number of patients and the evaluation
of choledocholithiasis using MRCP, ERCP, and EUS together
in some cases.

In addition, only patients with ABP who had MRCP and el-
evated enzyme levels were evaluated in our study. We do not
perform MRCP in patients with ABP without suspected cho-
ledocholithiasis. This situation corresponds to pancreatitis
patients whose biochemical values are close to normal, and
in the vast majority of them, no stones are seen in the com-
mon bile duct. Considering that our study did not include
this group, we might infer that the actual NPV would be even
higher in all ABP patients.

As a limitation, although our study produced precise results,
the accuracy of this model should be validated in different
cohorts and other medical institutions with larger patient
groups to ensure generalizability. In addition, cost-effective-
ness should be further investigated.
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We believe that detecting choledocholithiasis based solely on
age and biochemical values is insufficient. Although it has high
specificity, its low sensitivity and 85% PPV make it unsuitable
for treatment planning. We think that if any interventional
procedure is to be planned, it should be based not only on
age and biochemical values but also supported by imaging
methods.

Considering the general clinical approach, we found an
NPV of 97% based on age and laboratory values in ABP pa-
tients who were not suspected of having choledocholithiasis
(Age<65, GGT<394, ALP<173, DB<1.42). According to our
model, the absence of stones in the common bile duct can be
predicted with 97% accuracy. Among the remaining patients,
no complications developed, cholangitis was not observed,
and no cases progressed to an irreversible medical condition.
Therefore, patients who are not suspected of having choledo-
cholithiasis based on age and laboratory values can be safely
monitored. If there is no regression in laboratory values or
any suspicion of choledocholithiasis during follow-up, further
investigation should be conducted with additional imaging.

CONCLUSION

Prediction of common bile duct stones based solely on age
and laboratory values is limited in patients with ABP. Ad-
vanced imaging modalities such as MRCP and EUS are re-
quired to investigate the presence of stones in the common
bile duct. However, by using the values in our model, the
absence of choledocholithiasis can be predicted with high ac-
curacy.

It is known that in choledocholithiasis and ABP, liver func-
tion tests, cholestasis enzymes, and bilirubin levels increase
independently. In patients with ABP, enzyme elevation alone
should not always indicate choledocholithiasis. For this rea-
son, performing advanced tests such as MRCP, EUS, or ERCP
for every elevated enzyme level in patients with ABP will not
only increase costs but also lead to unnecessary use of skilled
labor and higher complication rates due to avoidable proce-
dures.

With the modeling in our study, common bile duct stones can
be excluded with a success rate of more than 97%, allowing
for safe follow-up in patients with ABP. As a result, both the
cost of excessive evaluation will be reduced, and the mor-
tality and morbidity associated with unnecessary procedures
will be prevented.
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Akut biliyer pankreatitli hastalarda koledokolitiazisin 6ngoriilmesi: Gereginden fazla mi
degerlendiriyoruz?

AMAC: Pankreatite bagli gelisen karaciger ve kolestaz enzim yiiksekligi ile bilirubin degerlerindeki artis koledokolitiazisi taklit etmektedir. Bu galisma-
mizda akut biliyer pankreatitli (ABP) hastalarin demografik ve laboratuvar cut-off degerleri ile koledokolitiazis varligi arasindaki baglantiyr agiklamayi
amagladik.

GEREC VE YONTEM: Ocak 2010 ile Aralik 2022 tarihleri arasinda istanbul Tip Fakiiltesi Genel Cerrahi Anabilim Dal’nda ABP tanisi konulmus
hastalar retrospektif olarak incelendi. Manyetik rezonans kolanjiopankreatografi (MRCP), endoskopik ultrason (EUS) ve endoskopik retrograd
kolanjiopankreatografi (ERCP) sonuglarina gore koledokta tas varligi belirlendi. Koledokta tag bulunan ve bulunmayan gruplarin demografik ve
laboratuvar degerleri karsilastirildi. ROC egrisi ve Lojistik regresyon analizine gére cut-off degerleri belirlendi ve her degisken icin ayri ayri model-
lemeler olusturuldu.

BULGULAR: Toplam 1026 ABP hastasi degerlendirildi. MRCP’si olmayan ve kolestaz enzimleri yiiksek olmayan hastalar gikartildi. Dahil edilen
584 hastanin 188’inde (%32.2) koledokolitiazis saptandi. Multivariate analizde yas, gama-glutamil transferaz (GGT), alkalen fosfataz (ALP), direkt
bilirubin istatistiksel olarak koledokolitiazis ile iligkili bulundu. Her bir degiskenin cut-off degerleri; yas icin 65, GGT igin 394 U/L, ALP igin 173 U/L,
direkt bilirubin igin 1.42 mg/dL saptandi. Bu 4 parametrenin cut-off degerlerinin altinda kaldig ve koledogun temiz oldugunu tahmin ettigimiz grupta
negatif prediktif degerin %97’ye kadar ciktigi gorildi.

SONUC: Akut biliyer pankreatitli hastalarin bagvuru anindaki demografik ve laboratuvar verileriyle koledogun tastan temiz oldugunu %97'den fazla
basariyla tahmin edebildik. Calismamiza sadece koledokolitiazis stiphesi nedeniyle MRCP gektigimiz hastalari dahil ettigimiz disiinilirse, enzimleri
normal seyreden ve koledokolitiazis goriilmeyen akut biliyer pankreatit hastalari da bu gruba eklendiginde negatif prediktif degerimiz daha da yiiksek
gikacaktir. Ayrica bu hastalarin takiplerinde higbir hastada komplikasyon izlenmedi. Bu durum bize koledokta tas disliniilmeyen hastalarin &ncelikle
takip edilebilecegini ve gerektiginde ek goriintiileme yontemleri ile desteklenebilecegini diislindlirmektedir. Bu sayede hem koledokolitiazis duisti-
niilmeyen hastalara gereksiz goriintiileme yapilmayarak maliyet diisirillirken hem de gereksiz islemlerden dogabilecek mortalite ve morbiditenin
onlinde gegilmis olacaktir.

Anahtar sozciikler: Koledokolitiazis; MRCP; maliyet; pankreatit.
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