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ABSTRACT

Introduction

Bile duct strictures include a wide spectrum of benign or malignant diseases. Objective: To

determine the usefulness of endoscopic retrograde cholangiopancreatography (ERCP) and

circulating carbohydrate antigen19-9 (CA 19-9) in the differential diagnosis of biliary strictures.

Method

We used an observational, prospective and cross-sectional study in 75 patients with biliary

stricture diagnosed by ERCP between October 2018-January 2020. The variables were: type of

biliary stricture diagnosed by ERCP, biliary cytology and CA 19-9 levels. For the statistical

analysis, descriptive statistic was used according to the type of variable. The relationship among

them was performed using Pearson's chi-square and Fisher's exact probability tests, assuming

the differences as significant when p <0.05. The cut-off point for CA 19-9 was calculated using

the ROC curve and the Cohen's Kappa index was used to measure concordance between

diagnostic methods. Results: Cytology was positive in 51 (68%) patients with biliary stenosis.

The mean age was 63 years. Acute cholangitis predominated in malignant strictures (93.7%).

There was agreement between the cytology and the cut-off value calculated for CA 19-9 of

85.4U / ml, with Kappa agreement index = 0.332 (p = 0.004); as well as between ERCP and



cytology with Kappa concordance index = 0.701 (p <0.001). Conclusions: A serum CA 19-9 value

higher than 85.4 U / ml is highly related to neoplastic biliary stenosis.
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INTRODUCTION

Bile duct stenosis is a frequent indication for an endoscopic retrograde

cholangiopancreatography (ERCP). Benign strictures are mainly iatrogenic and inflammatory in

origin, while malignant ones are related to biliopancreatic tumors (1).

Neoplastic biliary strictures are mainly due to tumors of the pancreatic head and

cholangiocarcinomas. Pancreatic cancer is the second leading cause of digestive tract tumor

disease (1-2). Currently, there is an increase in intrahepatic cholangiocarcinoma incidence and a

decrease in the perihilar and distal malignancies. Although, they have a poor prognosis

worldwide (1, 3).

The differential diagnosis of biliary stenosis from the clinical point of view is not always

possible, since there are not pathognomonic clinical signs that define it. It is published that

jaundice, abdominal pain, and weight loss could suggest malignancy. In contrast, an

asymptomatic clinical course may be related to benign stenosis. Using analytical methods, only

elevation of cholestasis enzymes can be found. Although, liver cytolysis is frequently found as

well (1,4-5).

The development achieved in recent years in diagnostic techniques such as multiphasic

computed tomography, magnetic resonance imaging, and endoscopic ultrasound has

contributed to the differentiation between benign and neoplastic strictures. ERCP is commonly

used as a minimally invasive technique to drain the bile duct using a prothesis and to obtain a



pathological sample by brushing the bile duct (1,6-9).

Besides, it has been reported that the serum quantification of tumor markers can contribute to

the diagnosis (7,10-11).

Carbohydrate antigen 19-9 (CA 19-9) is used for the diagnosis and monitoring of neoplastic

biliopancreatic diseases, particularly cholangiocarcinoma and adenocarcinoma of the pancreas.

Serum levels higher than 37 U / ml have a sensitivity of 74% for malignant biliary pathology,

although they present a low specificity. However, circulating CA 19-9 levels is considered the

preferred choice over other evaluated markers (11).

The objective of this work was to determine the usefulness of ERCP and CA 19-9 in the

differential diagnosis of biliary strictures.

MATERIAL AND METHODS

A descriptive, prospective and cross-sectional study was carried out in a group of patients with

biliary stenosis diagnosed by ERCP at CIMEQ hospital in the period between October 2018 and

January 2020.

All patients with biliary stricture of undetermined etiology diagnosed by ERCP were included.

Patients with biliary stricture with a highly probable benign etiology, such as after liver

transplantation or after cholecystectomy, were excluded. Those who did not give their

informed consent to participate in the study were also excluded.

The sample consisted of 75 patients with biliary stricture, 34 (45.3%) women and 41 (54.7%)

men, with a mean age of 63.7 ± 12.8 years, (range 30-84).

In all cases, ERCP with bile duct brushing was performed for cytological study. Clinical

manifestations, liver enzyme results, and CA 19-9 levels were collected from the patients'

medical records.

All ERCPs were performed by two endoscopists with more than 10 years of experience, who

jointly reported the radiological images. The cytologies were analyzed by two pathologists with

more than 30 years of experience.

Two study groups were formed according to the results of the biliary cytology obtained by

ERCP. The pathology was defined as neoplastic when the cytology was positive and benign if



the cytology for malignancy was negative.

Types of biliary stricture diagnosed by ERCP:

• Benign biliary stricture: stricture with a long transition zone, not abrupt with a smooth

narrowing, and concentric (12).

• Malignant biliary stricture: stricture with a length greater than 14 mm, irregular or

asymmetric appearance (12).

To estimate the sample size, OpenEpi version 3 was used with the data: population size n = 75,

frequency of the response factor p = 50%. Confidence interval: d = 5%. The estimated sample

size was 72.

The data were processed by the SPSS statistical package. Version 25.0 on Windows. Descriptive

statistic (percentages, means and standard deviations) was used according to the type of

variable. The relationship between the variables was performed using Pearson's chi-square and

Fisher's exact probability tests, denoting differences as significant when p <0.05. The cut-off

point in this sample was calculated using a ROC curve to compare the agreement of Ca 19-9

with conventional cytology.

The consistency between the results of the diagnosis by cytology and CA 19-9 and by cytology

and ERCP was determined using Cohen's Kappa index. It was interpreted according to Landis

and Cosh, in order to measure the strength of agreement between the methods.

This research was approved by the Ethics Committee of the center where the study was carried

out and the ethical bases of research in human beings corresponding to the Declaration of

Helsinki were respected (13).

RESULTS

Of the 75 patients who underwent ERCP with bile duct brushing, the cytological diagnosis of

malignant biliary stricture prevailed in 51 (68.0%) patients (Fig. 1).

Mean age and gender behaved similarly in both groups without significant differences between

them, with a slight predominance of male patients (Table 1).

Regarding the clinical manifestations, of the 75 patients evaluated, the combination of

abdominal pain plus jaundice was the most frequent in 32 patients, 11 (34.4%) with benign



biliary stricture and 21 (65.6%) with malignant disease. Cholangitis was observed in 15 patients

(93.7%) with malignant biliary stenosis and it was the only variable of the clinical manifestations

that had significant differences between both groups (p = 0.01). The mean values of GGT

(723.7U / L) and FAL (1017.5U / L) predominated in the malignant stenosis group without

significant differences among the laboratory values evaluated. (Table 1)

CA 19-9 levels higher than 37 U / ml was more frequent in the malignant stenosis group (Table

1).

The cut-off point of CA 19-9 levels was calculated with the data obtained (Fig. 2), when the

reference value of this marker was used (> 37 U / ml) the result was not significant and the

Kappa concordance index was low. However, for the value 85.47 U / ml, the Kappa index was

0.332 with a significance of 0.004 (Table 2).

The relationship between the type of biliary stricture diagnosed by ERCP and cytology is shown

in Table 3. Of the 51 patients with positive cytology, 50 (98%) had an endoscopic appearance of

malignant stricture. Therefore, it was found that the cholangiographic image by ERCP and

cytology are concordant for the differential diagnosis of biliary stenosis, the Kappa index was

0.701 with a significance of p <0.001.

Discussion

The objective of the study was to determine a possible cut-off point in the serum determination

of the tumor marker CA 19-9 to differentiate between benign and neoplastic biliary strictures

(14-15).

Tumor markers are molecules (generally glycoproteins) that may be elevated in the presence of

cancer, either as a reaction of the host to the tumor or as a product of the tumor itself. Their

serum concentration depends on the biological variability of the patient and they are detected

in different body fluids. Its existence reflects tumor growth or activity and allows to know the

presence, evolution or therapeutic response of a malignant tumor (16).

Various authors have evaluated the usefulness of the circulating tumor marker CA 19-9 in the

differential diagnosis of biliary strictures. So far, the results found are disappointing, since low

rates of sensitivity and specificity are reported for the standardized reference value of 37 U /

ml. It is known that CA 19-9 is elevated in cholestasis and cholangitis. For this reason, several



studies have focused on clarifying the use of this marker and finding the appropriate cut-off

values for each study population (16-18).

In this study, it has been found that a serum CA 19-9 value higher than 85.4 U / ml is highly

related to neoplastic biliary stricture.

In our work, there is a higher proportion of neoplastic stenosis because patients with post-

transplant and postsurgical stenosis, which are the fundamental causes of benign stenosis.

These patients were excluded from the study. In contrast, previous Cuban authors have

reported a higher frequency of benign biliary stricture (15, 17, 19-20).

In this series, there was a predominance of acute cholangitis as a form of presentation of

malignant biliary stricture. There were not differences in known clinical manifestations such as

jaundice or abdominal pain.

The results of this investigation are similar to those reported in the literature. There was not

concordance between cytology and CA 19-9 with the standardized values (more than 37 U /

ml). However, cytology was consistent with the calculated cut-off value higher than 85.4 U / ml

in CA 19-9 molecule.

In Cuba, ERCP, together with the cytological study of biliary stricture, continues to be the most

widely used method for the differential diagnosis of biliary strictures.

The appearance of ERCP cholangiography is insufficient to provide the definitive diagnosis of

biliary stricture, so the study of tissue samples is required to confirm the diagnosis. A CA 19-9

value higher than 85.4 U / ml can help to differentiate between benign and neoplastic biliary

strictures.
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Table 1. Characteristics of patients with biliary strictures according to cytology test.

Variables Malignant Benign p

Female/Male(n=75) 22/29 12/12 0,578

Age (years, mean±SD) 63,8 ± 12,2 63,6±14,3 0,966



Biliary cytology

Biliary stricture

Malignant Benign

n % n %

Positive n=51 50 98,0 1 2,0

Negative n=24 8 33,3 16 66,7

Cytology

CA 19-9 higher than 85,4 U/ml

Positive Negative

n % n %

Positive n=51 37 72,6 14 27,4

Negative n=24 9 37,5 15 62,5

Clinical manifestations

Jaundice (n=25) 15(42,8%) 10(28,5%) 0,294

Jaundice + abdominal pain (n=32) 21(65,6%) 11(34,4%) 0,704

Acute Cholangitis (n=16) 15(93,7%) 1(6,2%) 0,015

Liver enzimes (n=75)

AST (U/L) 125,0±101,3 109,1±69,4 0,489

ALT(U/L) 154,2± 163,5 101,6±55,5 0,130

GGT(U/L) 723,7± 659,3 459,5±365,0 0,071

ALP (U/L) 1017,5± 1362,1 686,4±515,0 0,254

TBIL (µmol/L) 191,2± 138,8 177,2±153,9 0,694

Tumor biomarker

CA 19,9 >37 U/ml (n=53) 39 (73,6%) 14(26,4%) 0,108

CA 19-9 >85, 4 U/ml (n=46) 37 (80,4%) 9(19,6%) 0,004

AST, aspartate aminotransferase, ALT, alanine aminotransferase, GGT: γ-glutamyl

transpeptidase, ALP: Alkaline phosphatase, TBIL: Total bilirubin, CA 19-9: carbohydrate antigen

19-9

Table 2. Relationship between biliary cytology and CA 19-9 level higher than 85,4U/ml

Kappa Concordance Index = 0,332 (p=0,004)

Table 3. Relationship between biliary stricture type by ERCP and biliary cytology



Kappa Concordance Index = 0,701 (p<0,001)

ERCP: Endoscopic retrograde cholangiopancreatography

Figure 1. Incidence of biliary stricture according to cytology test.



Figure 2. CA 19-9 cut off according to receiver operator characteristic curve (ROC)

Area under curve (AUC) =0,630

Cutt off = 85,4750


