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Abstract 
Introduction: There are many diagnostic parameters that represent the presence of a CBD stone; either pre intra or 
post operatively. it varies from lab works to imaging modalities. in this study we aim to look for the trend of total 
bilirubin level and its relation to the presence of CBD stone in patients with gallstones disease. 
Methods: We are conducting a retrospective study at king Saud University Medical City; in which 280 patients were 
admitted through the emergency department; with a picture of gallstones disease associated with high readings of 
total and direct bilirubin; during the period of 2017 – 2019, the Relation of high levels of bilirubin AST, ALT, WBC, 
GGT, Alkaline phosphatase to presence of CBD stone was established. 
Results: Out of 280 patients, 96 were male and 184 were females, Total bilirubin was high in 28 (10%) patients 
overall, with higher proportion of patients reporting high total bilirubin among patients with detected CBD stone. 
First and third total bilirubin measurements recorded a median (IQR) of 19.64 (8.65-39.85), and 15.19 (8.10-29.81), 
respectively, with 50% reduction noted among 63 (22.5%) patients of all participants. Moreover, normalization of 
total bilirubin was reported among 134 (47.9%) patients overall, with normalization reported more patients with no 
CBD stones. GGT was found to be the only laboratory test significantly related to choledocholithiasis 
Conclusion: High levels of bilirubin and alkaline phosphatase are considered as a predictor of choledocholithiasis 
while other laboratory markers were not, further imagining studies are warranted to diagnose the presence of CBD 
stones. 
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Introduction
With symptomatic gallstones being one of the most 

common disease requiring surgical intervention, many 
complications were established if left untreated including 
cholecystitis, pancreatitis gallbladder cancer, common 
bile duct obstruction and cholangitis [1].  There are many 
diagnostic parameters represent the presence of a CBD 
stone. Whether pre, intra or post operatively, it varies 
from lab works including bilirubin level and liver function 
tests, ultrasound, Computed Tomography scans (CT), and 
Magnetic Resonance Cholangiopancreatography (MRCP). 
[2] additionally, Intraoperative cholangiography (IOC) is 
used for the diagnosis, though it is not recommended to be 
done routinely [3]. As mentioned above, the presence of a 
CBD stone includes laboratory and radiological diagnostic 
predictors, American Society for Gastrointestinal Endoscopy 
(ASGE) guidelines was published in order to help when an 
invasive procedure is indicated in such cases, the ultrasound 
findings of the presence of a CBD stone, clinical ascending 
cholangitis, and a bilirubin level higher than 4 mg/dL are 
considered predictors to the presence of choledocholithiasis, 
furthermore the classifications of strong and moderate 
predictors showed that dilated CBD on ultrasound (greater 
than 6 mm with gallbladder in situ) and a bilirubin level from 
1.8 to 4 mg/dL is considered as a strong predictor. While 
an abnormal liver biochemical test other than bilirubin, age 
older than 55, and clinical gallstone pancreatitis is under the 
Moderate category [4]. 

In this study we aim to look for the trend of total 
bilirubin level and its relation to the presence of CBD stone in 
patients diagnosed with acute cholecystitis or symptomatic 
gallstones undergoing laparoscopic cholecystectomy in 
order to guide further interventions. 

Methods 
We are conducting a retrospective study at king Saud 
University Medical City; in which 280 patients were 
admitted through the emergency department with a 
picture of gallstones disease associated with high readings 
of total and direct bilirubin, Data were obtained from 
patients charts during the period of 2017 – 2019. The 
article was approved by the IRB committee in king Saud 
university medical city. We included adult patients that 
presented to the emergency department; with elevated 
total bilirubin and those diagnosed with acute cholecystitis 
or symptomatic cholelithiasis, we excluded Patients with 
gallstone pancreatitis, ascending cholangitis, elevated total 
bilirubin secondary to malignancy, biliary strictures or other 
chronic disease resulting in elevated bilirubin level The data 

included Three readings of total and direct bilirubin levels, 
first reading was taken in the Emergency department upon 
presentation, the second and third readings were taken 
on an average time of 24 and 48 hours respectively before 
intervention including laparoscopic cholecystectomy versus 
ERCP. The cut off limit of total and direct bilirubin were 68 
mmol/l and 5 mmol/l respectively. We aimed to compare 
between the first and third reading of bilirubin level, to see 
if any changes in its value was associated with CBD stone 
passage or not. In addition to the normalization of total 
bilirubin before intervention whether it is significantly 
related to choledocholithiasis or not. Furthermore, the 
Relation of abnormal levels of AST, ALT, WBC, GGT, 
Alkaline phosphatase to the presence of CBD stone was 
studied as well. 

Results 
The study included 280 patients with a median (IQR) 

age of 41 (28.5-55) years. Females represented the majority 
with 184 (65.7%) participants. Hypertension and diabetes 
mellitus were the most prevalent chronic conditions among 
study participants with 59 (21.1%) patients in each category. 
Median (IQR) length of hospital stay was 5 (4-8) days, 
with patients with identified CBD stone reporting longer 
durations of stay (Table 1). Total bilirubin was high in 28 
(10%) patients overall, with higher proportion of patients 
reporting high total bilirubin among patients with detected 
CBD stone. First and third total bilirubin measurements 
recorded a median (IQR) of 19.64 (8.65-39.85), and 15.19 
(8.10-29.81), respectively, with 50% reduction noted 
among 63 (22.5%) patients of all participants. Moreover, 
normalization of total bilirubin was reported among 134 
(47.9%) patients overall, with normalization reported more 
patients with no CBD stones. Of all patients, high WBC 
count, platelet count, AST, ALT, ALP, and GGT levels 
were reported among 60 (21.4%), 14 (5%), 163 (58.2%), 184 
(65.7%), 115 (41.1%), and 204 (72.9%) patients, respectively 
(Tables 2, 3). Bivariate logistic regression analyses to assess 
the impact of individual factors on the presence CBD stone 
showed significant results with first direct bilirubin reading 
(OR = 1.009, 95% CI: 1.001-1.017; p = 0.029), direct bilirubin 
before first intervention (OR = 1.028, 95% CI: 1.002-1.055; p 
= 0.037), high total bilirubin (OR = 3.869, 95 CI: 1.374-10.896; 
p = 0.01), normalization of total bilirubin (OR = 0.327, 95% 
CI: 0.127-0.884; p = 0.021), high ALP (OR = 5.637, 95% CI: 
1.58-20.16; p = 0.008), and length of hospital stay (OR = 1.11, 
95% CI: 1.05-1.18; p = 0.001). However, when conducting 
multivariate logistic regression analysis, only two variables 
remained statistically significant, with length of hospital stay 
showing positive prediction (OR = 1.207, 95% CI: 1.04-1.402; 
p = 0.013), and normalization of total bilirubin showing 
negative prediction (OR = 0.141, 95% CI: 0.028-0.715; p = 
0.018) of the presence of CBD stone (Table 4). The overall 
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model containing all factors was statistically significant X2 = 33.81, p = 0.004, explaining 41.3% (Nagelkerke R squared) of 
the variance in CBD stone presence.

Presence of CBD stone

No Yes Total

Age, median (IQR) 42 (30-55) 33 (25-57) 41 (28.5-55)

BMI, median (IQR) 28.4 (24.7-32.4) 29.8 (25.1-31.6) 28.6 (24.7-32.3)

Length of hospital stay, median (IQR) 5 (3.5-7.2) 8 (5-11) 5 (4-8)

Gender, n (%)
Female 168 (65.4) 16 (69.6) 184 (65.7%)

Male 89 (34.6) 7 (30.4) 96 (34.3)

Underlying clinical condition, n (%)

Stroke/TIA 4 (1.6) 1 (4.3) 5 (1.8)

Ischemic heart disease 9 (3.5) 0 (0) 9 (3.2)
Diabetes 
mellitus 57 (22.2) 2 (8.7) 59 (21.1)

Hypertension 55 (21.4) 4 (17.4) 59 (21.1)

Dyslipidemia 25 (9.7) 1 (4.3) 26 (9.3)

Ascites 5 (1.9) 0 (0) 5 (1.8)

Dyspnea 8 (3.1) 0 (0) 8 (2.9)

COPD 1 (0.4) 0 (0) 1 (0.4)

ERCP, n (%)
No 229 (89.1) 6 (26.1) 235 (83.9)

Yes 21 (8.2) 16 (69.6) 37 (13.2)

MRCP, n (%)
No 192 (74.7) 8 (34.8) 200 (71.4)

Yes 61 (23.7) 15 (65.2) 76 (27.1)

Table 1: Demographic and baseline clinical information about study participants.

Presence of CBD stone

No Yes Total p (X2)

N % N % N %

Total bilirubin
Low 227 88.3% 16 69.6% 243 86.8%

0.006* (7.4)
High 22 8.6% 6 26.1% 28 10.0%

Total bilirubin reduction by 
50%

No 160 62.3% 13 56.5% 173 61.8%
0.216 (1.5)

Yes 55 21.4% 8 34.8% 63 22.5%

Total bilirubin normalized
No 83 32.3% 14 60.9% 97 34.6%

0.016* (5.77)
Yes 127 49.4% 7 30.4% 134 47.9%
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WBC count 
< 11 198 77.0% 21 91.3% 219 78.2%

0.119 (2.43)
> 11 58 22.6% 2 8.7% 60 21.4%

Platelet count 
< 450 241 93.8% 21 91.3% 262 93.6%

0.408 (0.684)
> 450 12 4.7% 2 8.7% 14 5.0%

AST level
< 37 69 26.8% 2 8.7% 71 25.4%

0.084 (2.99)
> 37 148 57.6% 15 65.2% 163 58.2%

ALT level
< 65 91 35.4% 4 17.4% 95 33.9%

0.078 (3.1)
> 65 165 64.2% 19 82.6% 184 65.7%

ALP level
< 150 122 47.5% 3 13.0% 125 44.6%

0.003* (8.69)
> 150 101 39.3% 14 60.9% 115 41.1%

GGT level
< 55 69 26.8% 3 13.0% 72 25.7%

0.137 (2.2)
> 55 184 71.6% 20 87.0% 204 72.9%

*: indicate statistical significance at α ≤ 0.05; X2: Chi-square statistic calculated by the Chi-square test

Table 2: Classification of laboratory parameters values of study participants.

Presence of CBD stone

No Yes Total p (Z)

Median (IQR) Median (IQR) Median (IQR)

First measurement direct bilirubin 8.2 (2.5-23.9) 33.8 (14.2-52.8) 9.42 (2.59-25.39) < 0.001* (-3.48)

First measurement total bilirubin 19.1 (8.5-35.7) 53 (19.2-69.9) 19.64 (8.65-39.85) 0.002* (-3.08)

Second measurement direct bilirubin 6 (3-14.4) 17.3 (7.9-38.6) 6.64 (3.15-16.47) 0.001* (-3.3)

Second measurement total bilirubin 15.5 (9.4-32.8) 31.2 (16.7-51.3) 16.25 (9.50-34.52) 0.008* (-2.67)

Third measurement direct bilirubin 5.8 (2.7-11.3) 16 (4.7-28.9) 6.02 (2.71-15.16) 0.016* (-2.4)

Third measurement total bilirubin 14.8 (7.9-29) 22.2 (9.9-42.7) 15.19 (8.10-29.81) 0.087 (-1.7)

Direct bilirubin reading before first intervention 3.9 (2.49-6.7) 8.3 (5.1-13.9) 4.35 (2.54-7.40) < 0.001* (-3.57)

Total bilirubin reading before first intervention 10.8 (6.9-15.9) 14.6 (9.5-21.3) 11.06 (7.11-16.00) 0.035 (-2.11)

WBC count 8.8 (6.5-11.55) 7 (6.1-9.5) 8.6 (6.4-11.3) 0.032 (-2.15)

Platelet count 265 (217-324) 295 (206-364) 269 (217-330) 0.298 (-1.04)

ALT 129.5 (34.5-319) 267 (122-493) 139 (37-344) 0.039* (-2.06)

AST 71 (30-161) 119 (95-267) 76 (30-164) 0.031* (-2.16)

ALP 137 (86-205) 235 (175-305) 146 (87-218.5) 0.003* (-2.99)
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GGT 132 (51-298) 223 (136-336) 139 (55-299) 0.032* (-2.14)

*: indicate statistical significance at α ≤ 0.05; Z: Standardized test statistic calculated by Mann-Whitney test

Table 3: Median values of laboratory parameters of study participants.

B S.E. Wald df Sig. OR
95% CI

Lower Upper

Age -.041 .028 2.180 1 .140 .960 .909 1.014

Gender 1.316 .965 1.859 1 .173 3.729 .562 24.733

BMI .019 .065 .084 1 .772 1.019 .897 1.157

LOS .188 .076 6.118 1 .013 1.207 1.040 1.402

Direct bilirubin before first intervention .183 .129 1.999 1 .157 1.200 .932 1.546

Total bilirubin before first intervention -.165 .112 2.161 1 .142 .848 .681 1.056

High total bilirubin .647 1.193 .295 1 .587 1.911 .184 19.804

Total bilirubin normalized -1.956 .826 5.601 1 .018 .141 .028 .715

Total bilirubin reduction by 50% .678 .767 .782 1 .376 1.970 .438 8.854

Elevated WBC count -3.037 1.940 2.449 1 .118 .048 .001 2.152

Elevated platelet count -18.904 11955.905 .000 1 .999 .000 .000 .

High ALT 3.984 3.128 1.622 1 .203 53.714 .117 24687.193

High AST -3.183 3.188 .997 1 .318 .041 .000 21.430

High ALP 1.525 1.140 1.789 1 .181 4.593 .492 42.876

High GGT -1.594 1.188 1.800 1 .180 .203 .020 2.085

Constant -1.685 2.400 .493 1 .483 .185

Table 4: Multivariate logistic regression of factors’ prediction of CBD stone presence.

Discussion
The presence of Common bile duct stone ranges around 10% in patients diagnosed with gallstones disease [6]. with 

the different diagnostic modalities for choledocholithiasis ranging from invasive to noninvasive once [2,3], clinicians are 
moving towards detecting the commonly used lab values as predicators for Common bile duct stones for those going for 
Endoscopic Retrograde Cholangiopancreatography (ERCP) or laparoscopic cholecystectomy. Our study aimed to select 
the significant biochemical values and trends to predict the presence of common bile duct stones in order to minimize 
further invasive and costly work up in patients with symptomatic gallstones or those presented with acute cholecystitis. 
Our Results proved that High readings of bilirubin upon presentation is significantly related to the presence of CBD stone 
which supports what was found in the literature [5,6,8]. Additionally, the trend of total bilirubin level was evaluated by 
comparing between the first and third bilirubin levels with 50% reduction in its value whether it is related to the passage 
of CBD stone or not, results showed that there is no significant relation in between. Additionally, normalization of total 
bilirubin was reported among 47.9% patients overall, with normalization reported more patients with no CBD stones, 
around 7 patients had normalization in the bilirubin levels with no intervention needed, either due to spontaneously stone 
passage, undergoing CBD exploration and lastly one patient was diagnosed with pancreatic cancer and underwent ERCP 
for palliative stenting and eventually excluded from the study. 

Our results Similarly supports what Devin B. Gillaspie concluded, where he studied the Total bilirubin trend as a 
predictor of common bile duct stones in acute cholecystitis and symptomatic cholelithiasis, they evaluated the trend of 
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total bilirubin level at presentation, 24 hours and 48 hours 
respectively. It was found that all levels were high in those 
with common bile duct stones, though the following level 
over the 48 hours did not improve the prediction of its 
presence. additionally, [8] Shunichi Shiozawa and colleges 
studied the Useful predictive factors of common bile duct 
stones prior to laparoscopic cholecystectomy for gallstones 
among 510 patients underwent ERCP and laparoscopic 
cholecystectomy, they concluded that jaundice, pancreatitis, 
ALT, total bilirubin, alkaline phosphatase, amylase, and CBD 
dilatation at ultrasonography are independent predictive 
factors of CBD stones. [5].

Furthermore, Practical recommendations for the 
prediction and management of common bile duct stones 
in patients with gallstones was published by N A Kama 
et al. where he evaluated 986 patients with underwent 
cholecystectomies from 1994 through 1999, it was found that 
ultrasound is considered a practical predictor for common 
bile duct stones in patients under the age of 70 while older 
populations elevated direct or total bilirubin level is the one 
suggesting to go for preoperative endoscopic retrograde 
cholangiography [6] Predrag Jovanović and others conducted 
a study focusing on the Biochemical and ultrasound 
parameters that may help predict the need for therapeutic 
Endoscopic Retrograde Cholangiopancreatography (ERCP) 
in patients with a firm clinical and biochemical suspicion 
for choledocholithiasis among 203 patients, results showed 
that out of the laboratory findings Gamma Glutamil 
Transaminase (GGT) was found to be a significant predictor 
for choledocholithiasis, additionally Common Bile Duct 
(CBD) diameter and presence of hyperechoic structures in 
CBD were also found to be significant predictors as proven 
by ERCP [7]. We also evaluated Other biochemical markers, 
the relation between AST, ALT, WBC, GGT, Alkaline 
phosphatase to the presence of CBD stone showed that ALP 
being the only laboratory test that is significant with a p value 
of 0.008, in comparison to which was found in the literature 
where Devin B. Gillaspie found that the trend of  White 
blood cells and ALT being statically related to the presence 
of common bile duct stones while the trend of AST, alkaline 
phosphatase nor platelets showed any evident relationship 
[8]. We faced many limitations were faced in our study, 
including the variety of time of patients’ presentation at the 
time the bilirubin level was taken, the nature of the study 
being a retrospective one. Yet both direct and total bilirubin 

in addition to the other liver function biochemical markers 
were evaluated in order strengthen the resulted data.  

Conclusion
High readings of bilirubin upon presentation are 

significantly related to the presence of CBD stone which 
makes it a significant predicted value, while the trend of 
total bilirubin level between the first and third readings with 
50% reduction in its value showed no significant relation 
between the drop of bilirubin and the passage of the CBD 
stone. Furthermore, Other biochemical markers including 
AST, ALT, WBC, GGT, Alkaline phosphatase to the presence 
of CBD stone showed that ALP being the only laboratory 
test that is significant. Further studies in needed in order 
to depend on the total bilirubin in diagnosing common 
bile duct stones to minimize further invasive and costly 
investigations. 
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