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Predictive Factors for Choledocholithiasis
in Symptomatic Gallstone Patients

Vichit Viriyaroj MD*,
Thammanij Rookkachart MD*

* Department of Surgery, Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand

Background: Complications of common bile duct stones (choledocholithiasis) can vary from simple biliary colic to life-
threatening conditions. Approximately 10-25% of symptomatic gallstone patients may be associated common bile duct
stone (CBDS) at the time of diagnosis. Endoscopic retrograde cholangiopancreatography (ERCP) is the gold standard for
diagnosis and treatment of CBDS but this procedure is invasive and has high morbidity and mortality rate. Moreover, routine
preoperative ERCP is not cost-effectiveness.
Objective: This study aimed to determine the predictive factors for predicting CBDS in symptomatic gallstone patients.
Material and Method: Between March 2008 and February 2011, 149 symptomatic gallstone patients who underwent
preoperative ERCP or intraoperative cholangiography (IOC) during laparoscopic cholecystectomy at Her Royal Highness
Princess Mahachakri Sirindorn Medical Center (MSMC) were evaluated by clinical presentations, biochemical blood test
and transabdominal ultrasonography. The preoperative predictive factors for choledocholithiasis were determined by univariate
and multivariate analysis.
Results: Age morethan 55 years, history of jaundice, history of cholangitis, total bilirubin >2.0 mg/dL, Aspartate
aminotransferase >2 times the normal value, Alanine aminotransferase >3 times the normal value, Alkaline phosphatase
>300 U/L, Gamma glutamyltranspeptidase >90 U/L, sized of CBD >8 mm and visualized CBD stones by ultrasonography
were found to be associated with CBD stones by univariate analysis. For multivariate analysis, history of cholangitis (p-value
0.027), sized of CBD >8 mm (p-value 0.003) and detected CBD stones by ultrasonography (p-value 0.000) were found to be
predictive factors for choledocholithiasis.
Conclusion: This study presented that the helpful preoperative predictive factors for choledocholithiasis were history of
cholangitis, dilatation of CBD >8 mm and visualized CBD stone by ultrasonography.
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Symptomatic gallstone is one of the most
common diseases in surgical patients. Approximately
10-25% of symptomatic gallstone patients may have
stones in common bile duct (choledocholithiasis) at
the time of diagnosis(1,2). Common bile duct stones
(CBDS) cause of obstructive jaundice and cholangitis.
Complications of common bile duct stones can vary
from biliary colic to life-threatening conditions such as
suppurative cholangitis and septicemia. Accurate
preoperative prediction of choledocholithiasis is
necessary to decrease operative risk and help surgeons
to decide type of surgery. Clinical evaluation,
biochemical blood tests and transabdominal

ultrasonography are routinely used as preoperative
workup for predicting choledocholithiasis.
However, these approaches are not accurate to
establish a firm diagnosis. Magnetic resonance
cholangiopancreatography (MRCP) is a noninvasive
procedure with no associated morbidity and mortality
that has become the gold standard in diagnosing
CBDS. However, MRCP is an expensive, requires
expertise for interpretation and may miss stones
less than 5 mm in diameter. Endoscopic retrograde
cholangiopancreatography (ERCP) is the gold standard
for diagnosing and treating CBDS; however, it is
invasive procedure with high morbidity and mortality
rate such as duodenal perforation, acute cholangitis
and acute pancreatitis. Preoperative ERCP may be
not recommended routinely due to its high negative
finding, expensive and had significant morbidity. The
development of predictive factor for CBDS, based on
the patient’s clinical, biochemical blood test and
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transabdominal ultrasonography could allow a more
accuracy of preoperative diagnosed CBDS. Therefore,
the aim of this study was to determine the predictive
factors for predicting CBDS in symptomatic gallstone
patients.

Material and Method
A prospective analysis study of 149

symptomatic gallstone patients who underwent
preoperative ERCP before laparoscopic cholecys-
tectomy or intraoperative cholangiography (IOC) during
laparoscopic cholecystectomy from March 2008 to
February 2011 at Her Royal Highness Princess
Mahachakri Sirindorn Medical Center (MSMC) was
evaluated. The preoperative predictive factors which
were age, sex, clinical presentations (history of
cholangitis, history of jaundice, history of pancreatitis),
liver biochemical test [serum bilirubin, aspartate
aminotransferase (AST), alaanine aminotranferase
(ALT), alkaline phosphatase (ALP), gamma
glutamyltranspeptidase (GGT)] and transabdominal
ultrasonography (number of gallstone, sized of CBD,
CBD stones) were recorded. Symptomatic gallstone
patients with associated liver cirrhosis, liver abscess,
alcoholic liver disease, hepatic malignancy (primary or
secondary) and periampullary carcinoma were excluded.
The diagnosis of cholangitis was established by the
presence of Charcot’s triad (fever, abdominal pain and
jaundice). The diagnosis of pancreatitis was established
by the presence of severe upper abdominal pain
radiating to back. Criteria used to define abnormal
biochemical blood tests includes total bilirubin >1.0
mg/dL, serum AST >37 U/L, serum ALT >37 U/L, serum
ALP >128 U/L and GGT >31 U/L. The transabdominal
ultrasonography was performed by three radiologists.

Statistical analysis was performed using Chi-
square test with Yates’ continuity correction for
univariate analysis between the presence of CBDS and
the predictive factors. Multiple logistic regression test
was used to identify predictive factors CBDS for
multivariate analysis. The p-value <0.05 was considered
statistically significant.

Results
A total of 149 symptomatic gallstones patients

who underwent preoperative ERCP before laparoscopic
cholecystectomy or intraoperative cholangiography
(IOC) during laparoscopic cholecystectomy between
March 2008 and February 2011 were evaluated.
Preoperative ERCP was 98 patients (65.78%) and
intraoperative cholangiography (IOC) was 51 patients

(34.22%). CBD stones were found in 48 out of 149
patients (32.21%). There were 58 males (38.9%) and
91 female (61.1%). The mean age was 57.25+14.53 (20-
90) years old. History of jaundice and cholangitis were
more commonly presented in CBDS patients than in
without CBDS patients. In contrast, the history of
pancreatitis was rarely found in both groups.

For the biochemical blood test, the CBDS
patients with total bilirubin >2.0 mg/dL were 37.5%
whereas the without CBDS patients were 4.95%. For
liver enzyme, the AST >2 times the normal value and
ALT >3 times the normal value in CBDS patients were
45.83% and 37.5% whereas those in without CBDS
patients were 5.94% and 8.91%, respectively. Alkaline
phosphatase (ALP) and Gamma glutamyltranspeptidase
(GGT) are the key parameters in CBDS. The data showed
that the CBDS patients with ALP >300 U/L and
GGT >90 U/L were 35.41% and 79.16% while the without
CBDS patients were in only 2.97% and 23.76%,
respectively.

For ultrasonographic finding, multiple
gallstones were found 75% in CBDS patients and
69.30% in without CBDS patients. CBD dilatation
>8 mm which is a meaningful parameter to define CBD
obstruction was found 85.41% in CBDS patients while
was found only 12.87% in without CBDS patients.
CBD stones detected by ultrasonography, were found
77.08% in CBDS patients and 3.96% in without
CBDS patients.

For univariate analysis, three predictive
factors of clinical history, five predictive factors of
biochemical blood test and two predictive factors of
ultrasonographic finding demonstrated to be
statistically significant. They were age >55 years,
history of jaundice, history of cholangitis, total bilirubin
>2.0 mg/dL, AST >2 times the normal value, ALT >3
times the normal value, ALP >300 U/L, Gamma GT >90
U/L, sized of CBD >8 mm and ultrasonographic features
of CBD stones. The individual significant factors in
CBDS diagnosis revealed in univariate analysis were
analyzed with multivariable analysis. They showed that
three factors were significant for predicting CBDS as
follows: history of cholangitis (p-value 0.027), sized of
CBD >8 mm (p-value 0.003) and detected CBD stones
by ultrasonography (p-value 0.000).

According to the multivariable analysis,
diagnostic test of the individual predictive factors for
CBDS was shown in Table 3. The history of cholangitis
was the highest in specificity (97.02%) whereas sized
of CBD >8 mm was the highest in sensitivity (85.41%)
and in NPV (92.63%). And the detected CBD stones by
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Predictive factors GS without CBD GS with CBD  p-value
stone (n = 101) stone (n = 48)

Sex (M/F)    34/67  24/24   0.056
Age >55    45 (44.55%)  36 (75%)   0.001*
History of jaundice      8 (7.92%)  16 (33.33%) <0.001*
History of cholangitis      3 (2.97%)  20 (41.67%) <0.001*
History of pancreatitis      4 (3.96%)    2 (4.16%)   0.952
Total bilirubin >2.0 mg/dL      5 (4.95%)  18 (37.5%) <0.001*
Aspartate aminotransferase >2x normal      6 (5.94%)  22 (45.83%) <0.001*
Alanine aminotransferase >3x normal      9 (8.91%)  18 (37.5%) <0.001*
Alkaline phosphatase >300 U/L      3 (2.97%)  17 (35.41%) <0.001*
Gamma GT >90 U/L    24 (23.76%)  38 (79.16%) <0.001*
Multiple gall stones    70 (69.30%)  36 (75%)   0.474
Sized of CBD >8 mm    13 (12.87%)  41 (85.41%) <0.001*
CBD stone by U/S      4 (3.96%)  37 (77.08%) <0.001*

* = statistically significant (p-value <0.05)

Table 1. Baseline characteristics of patient (n = 149)

Predictive factors Adjusted odds ratio (95% CI) p-value

Age >55           3.14 (0.46-21.08)   0.238
History of jaundice           0.23 (0.01-4.7)   0.344
History of cholangitis         15.27 (1.36-170.32)   0.027*
Total bilirubin >2.0 mg/dL           8.61 (0.35-209)   0.186
Aspartate aminotransferase >2x normal           0.69 (0.03-5.68)   0.806
Alanine aminotransferase >3x normal           1.73 (0.1-28.93)   0.702
Alkaline phosphatase >300 U/L           0.45 (0.03-5.68)   0.539
Gamma GT >90 U/L           8.66 (0.91-82.31)   0.060
Sized of CBD >8 mm         17.50 (2.70-113.24)   0.003*
CBD stone by U/S         69.61 (10.49-461.94) <0.001*

Table 2. Predictive factors for CBD stones

* = statistically significant (p-value <0.05)

Predictive factor Sensitivity Specificity PPV NPV Accuracy

History of cholangitis 41.67% 97.02% 86.95% 77.77% 79.19%
Sized of CBD >8 mm 85.41% 87.13% 75.92% 92.63% 86.57%
CBD stone by U/S 77.08% 96.04% 90.24% 89.81% 96.64%

PPV = positive predictive value; NPV = negative predictive value

Table 3. Diagnostic test of predictive factors for CBD stones

ultrasonography were the highest in PPV (90.24%) and
accuracy (96.64%).

Discussion
Gallstones are the common disease.

Laparoscopic cholecystectomy (LC) has become a
standard treatment for symptomatic gallstone patients.
Approximately 10-25% of symptomatic gallstone
patients have CBDS(1,2). CBDS may be associated with
severe complication such as acute cholangitis and
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pancreatitis. ERCP is invasive procedure and high
morbidity and mortality rate. MRCP is an expensive
and requires expertise for interpretation. Therefore
preoperative ERCP and MRCP routinely use is not
cost-effectiveness. There have been several studies
which defined the preoperative predictive factor for
CBDS by assessing clinical presentation, biochemical
blood test and transabdominal ultrasonography.
However, the results of these studies were
inconclusive.

In clinical presentation parameters, Barkun
et al(3), Charatcharoenwitthaya et al(4) and Vijitpornkul
et al(5) reported that age >55 years was a predictive
factor for CBDS. In our study, age >55 years was helpful
predictor for CBDS in the univariate analysis. However,
it wasn’t statistically significant in the multivariate
analysis. In addition, history of jaundice and history of
cholangitis were significant for CBDS in the univariate
analysis but only history of cholangitis was found to
be significant in the multivariate analysis. These might
be cause of different clinical presentation of cholangitis,
while almost half cases may not have jaundice. History
of pancreatitis was found to be insignificant in neither
the univariate nor the multivariate analysis. This is in
accordance with other clinical series, which explained
that almost patients with gallstone pancreatitis are
likely to have spontaneously passed the stone across
the sphincter of Oddi prior to the time of evaluation(6,7).

Several studies demonstrated that the
biochemical blood test was helpful for predicting CBDS.
However these results were highly different. Sgourakis
et al(8) reported that direct bilirubin >2 times the normal
value, AST >2 times the normal value, ALP >2 times
the normal value and CBD dilated >1 cm were predictive
factor for CBDS. Peng et al(9) showed that GGT >90
U/L was highest specificity, PPV and NPV for the
predictor CBDS than other liver function test. Santucci
et al (10) demonstrated that ALP >300 IU/L, ALT >40
IU/L and CBD dilated >8 mm were variables for
CBDS diagnosis. Lakatos et al(11) reported that
hyperbilirubinemia >2 times the normal value, elevated
AST/ALT >50%, elevated GGT/ALP >50%, acute
pancreatitis, jaundice, CBD stones and CBD dilated > 8
mm were predictive factor for CBDS. Prat et al(12)

demonstrated that GGT >7 times the normal value,
CBD dilated >8 mm and CBD stones were variables for
CBDS diagnosis. In this study, total bilirubin e”2.0 mg/
dL represented jaundice, AST >2 times the normal
value, ALT >3 times the normal value represented liver
injury and ALP >300 U/L, GGT >90 U/L represented
bile duct obstruction, were statistically significant as

helpful predictors for CBDS in the univariate analysis.
However no any biochemical test was found to be
significant in the multivariate analysis.

For ultrasonographic finding, the review
literatures showed that CBD dilatation and detected
CBD stone by ultrasonography were statistically
significant as helpful predictive factors for CBDS both
the univariate and the multivariate analysis. This study
also demonstrated similar results. Criteria of CBD
dilatation was different each study. Most studies used
CBD dilated >8 mm which was radiologic criteria for
CBD obstruction. Some studies such as Vijitpornkul et
al (5) and Sgourakis et al(8) used CBD dilated >1 cm. On
the contrary, Barkun et al(3), Alponat et al(13) and Notash
et al(14) used CBD dilated >6 mm for predicting CBDS.
Vijitpornkul et al(5) reported that multiple gallstones
were predictive factors for CBDS but other studies
include this study conversely resulted.

In this study, diagnostic test of sized of CBD
>8 mm for predicting CBDS is the highest in sensitivity
and NPV therefore it should be appropriately for
screening CBDS. CBD dilatation implies CBD
obstruction which may be indirect sign for CBDS.
Diagnostic test of the detected CBD stone by
ultrasonography is high in specificity, PPV and
accuracy because it is direct CBD stone visualization.
However it isn’t the highest in sensitivity due to
operator dependence. Diagnostic test of history of
cholangitis for predicting CBDS is low in sensitivity
but high in specificity. It is because the most of
symptomatic patients with CBDS will present with
history of cholangitis.

The limitations of this study, history of
cholangitis vary in diagnosis by the physician’s finding
and the results of ultrasonography are different due to
operator dependence. These factors are effect to predict
choledocholithiasis in symptomatic gallstone patients.
We recommend study in large population for decreasing
variation result.

In conclusion, this study present that the
helpful preoperative predictive factors for
choledocholithiasis are history of cholangitis, dilatation
of CBD >8 mm and visualized CBD stone by
ultrasonography. Sized of CBD >8 mm is the highest in
sensitivity, history of cholangitis is the highest in
specificity and visualized CBD stone by
ultrasonography is the highest in accuracy.

What is already known on this topic?
There have been several studies which defined

the preoperative predictive factor for CBDS by
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assessing clinical presentation, biochemical blood test
and transabdominal ultrasonography with highly
different results.

What this study adds?
The preoperative clinical prediction for

choledocholithias is in symptomatic gallstone patients
are history of cholangitis, dilatation of CBD >8 mm and
visualized CBD stone by ultrasonography. Therefore,
preoperative ERCP recommend setting up in gallstone
patients who have these predictive factors.

Acknowledgements
This work was supported by a research grant

from Faculty of Medicine, Srinakharinwirot University.
Special thanks to Dr. Dolrudee Songtish for assistance
in statistical analysis.

Potential conflicts of interest
None.

References
1. Kama NA, Atli M, Doganay M, Kologlu M, Reis E,

Dolapci M. Practical recommendations for the
prediction and management of common bile duct
stones in patients with gallstones. Surg Endosc
2001; 15: 942-5.

2. Menezes N, Marson LP, debeaux AC, Muir IM,
Auld CD. Prospective analysis of a scoring system
to predict choledocholithiasis. Br J Surg 2000; 87:
1176-81.

3. Barkun AN, Barkun JS, Fried GM, Ghitulescu G,
Steinmetz O, Pham C, et al. Useful predictors of
bile duct stones in patients undergoing
laparoscopic cholecystectomy. McGill Gallstone
Treatment Group. Ann Surg 1994; 220: 32-9.

4. Charatcharoenwitthaya P, Sattawatthamrong Y,
Manatsathit S, Tanwandee T, Leelakusolvong S,
Kachintorn U, et al. Predictive factors for
synchronous common bile duct stone in patients
with symptomatic cholelithiasis. J Med Assoc Thai
2004; 87: 131-6.

5. Vijitpornkul S, Wachirapunyanukul W. Predicting
factors for common bile duct stones: How
significance is significant? Thai J Surg 2005; 26:
55-9.

6. Acosta JM, Ledesma CL. Gallstone migration as a
cause of acute pancreatitis. N Engl J Med 1974;
290: 484-7.

7. Kelly TR. Gallstone pancreatitis: pathophysiology.
Surgery 1976; 80: 488-92.

8. Sgourakis G, Dedemadi G, Stamatelopoulos A,
Leandros E, Voros D, Karaliotas K. Predictors of
common bile duct lithiasis in laparoscopic era.
World J Gastroenterol 2005; 11: 3267-72.

9. Peng WK, Sheikh Z, Paterson-Brown S, Nixon SJ.
Role of liver function tests in predicting common
bile duct stones in acute calculous cholecystitis.
Br J Surg 2005; 92: 1241-7.

10. Santucci L, Natalini G, Sarpi L, Fiorucci S, Solinas
A, Morelli A. Selective endoscopic retrograde
cholangiography and preoperative bile duct stone
removal in patients scheduled for laparoscopic
cholecystectomy: a prospective study. Am J
Gastroenterol 1996; 91: 1326-30.

11. Lakatos L, Mester G, Reti G, Nagy A, Lakatos PL.
Selection criteria for preoperative endoscopic
retrograde cholangiopancreatography before
laparoscopic cholecystectomy and endoscopic
treatment of bile duct stones: results of a
retrospective, single center study between 1996-
2002. World J Gastroenterol 2004; 10: 3495-9.

12. Prat F, Meduri B, Ducot B, Chiche R, Salimbeni-
Bartolini R, Pelletier G. Prediction of common bile
duct stones by noninvasive tests. Ann Surg 1999;
229: 362-8.

13. Alponat A, Kum CK, Rajnakova A, Koh BC, Goh
PM. Predictive factors for synchronous common
bile duct stones in patients with cholelithiasis.
Surg Endosc 1997; 11: 928-32.

14. Notash AY, Salimi J, Golfam F, Habibi G, Alizadeh
K. Preoperative clinical and paraclinical predictors
of choledocholithiasis. Hepatobiliary Pancreat Dis
Int 2008; 7: 304-7.



J Med Assoc Thai Vol. 99 Suppl. 8  2016                                                                                                                  S117

⌫⌫⌫⌫⌫⌫

   
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