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Abstract 

 
Choledocholithiasis occurs most ordinarily, the eventuality of 

common biliary duct stones increases significantly with the age of 

patients. Our study aimed to is to preoperatively investigate the 

levels of liver function indexes and results of diagnostic imaging, 

and their role in the early diagnosis of choledocholithiasis in 

elderly patients. This study included patients referred to the 

surgical department of the V. V. Vinogradov state medical center 

in Moscow, for the periods between 2018 - 2020. In this study, 127 

patients were divided into two groups: the control group (104 

patients), cases group (23 patients), and patients without 

choledocholithiasis intraoperatively, included the patients with 

choledocholithiasis intraoperatively. Laboratory markers were 

studied. The sample was congenerous for age and gender. Our 

results upon admission to hospital show in cases group biliary 

pancreatitis in 13%, obstructive jaundice in 30.4% and 91.3% 

abdominal pain in the right hypochondrium, obstructive jaundice 

was the clinical symptom with statistical significance (p < 0.05). 

Patients with choledocholithiasis had higher values of the gamma-

glutamyl transferase, alkaline phosphatase, glutamic oxaloacetic 

transaminase, glutamic pyruvic transaminase, and bilirubin (p < 

0.01). The diagnostic imaging for the diagnosis of 

choledocholithiasis showed that ultrasound imaging had elevated 

specificity. By studying the changes that occur in the liver 

enzymes, parallel to results of imaging diagnosis, confirming the 

diagnosis preoperative choledocholithiasis can be predicted. 

Gamma-glutamyltransferase showed elevated sensitivity, while 

alkaline phosphatase showed elevated specificity, ultrasound 

imaging showed elevated specificity.  
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Introduction  

Choledocholithiasis occurs most ordinarily, the eventuality of 

common biliary duct stones (CBD) increases significantly in 

elderly patients (> 80 years old) and are observed in 33% of all 

patients with gallbladder calculi. In the Russian Federation, 

approximately 300,000 cholecystectomies are performed each year 

(McNicoll et al., 2020; Tamim & Klimov, 2020). 

The cholecystolithiasis has many complications includes liver 

abscesses, cholecystitis, cholangitis, acute pancreatitis, and others. 

About 2 to 3% of patients will suffer some of these complications 

within several years of the disease. Thus, Cholecystectomy is 

recommended for all patients without surgical contraindications 

(Jones et al., 2021a; 2021b).  

Many researchers recommend measuring the levels of alkaline 

phosphatase in patients with choledocholithiasis (Huh et al., 2016; 

Khoury et al., 2019), and some others referred that high alkaline 

phosphatase levels maybe help to determine patients with 

choledocholithiasis (Yurgaky-Sarmiento et al., 2020). While (Mei 

et al., 2019) proposed that an integration of the levels of bilirubin 

and alkaline phosphatase is more sensitive than only alkaline 

phosphatase levels in differentiation patients with 

choledocholithiasis from patients with other clinical disorders.  

Thus, correct and timely diagnosis is essential for a treatment 

option. The correlation between laboratory, ultrasound, and 

clinical standards has a 96-98% sensitivity for diagnosis. Lacking 

these criteria takes less than a 2% chance of choledocholithiasis 

(Tozatti et al., 2015; Kuzu et al., 2017). 

Our study aims to preoperatively investigate the levels of liver 

function indexes and results of diagnostic imaging in predicting the 

diagnosis of choledocholithiasis in elderly patients (Forouzesh et 

al., 2019; Sargazi & Taghian, 2020). 

 Materials and Methods 

This research was a retrospective investigation of the patients 

referred to the surgical emergency of the Moscow City Clinical 

Hospital No.64 (CCH named after V.V. Vinogradov) in Moscow- 

Russia, for the period from 2018 to 2020. 

The study followed the ethical criteria approved by the Ethics 

Committee in Research of the medical center and the Ministry of 

Health. 

127 patients were divided into two groups: the control group (104 

patients), cases group (23 patients), and patients without 

choledocholithiasis intraoperatively, included the patients with 

choledocholithiasis intraoperatively. The average age of the 
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patients was over 75 years, with suspicion or diagnosis of 

choledocholithiasis, biliary pancreatitis, cholelithiasis, and 

cholangitis. Age, gender, and clinical symptoms (pain in the upper 

right part of the abdomen, jaundice, cholangitis, and pancreatitis) 

were recorded. The following tests have been carried out - total 

bilirubin, alkaline phosphatase (ALP), glutamic oxaloacetic 

transaminase (GOT), gamma-glutamyl transferase (GGT), and 

glutamic pyruvic transaminase (SGPT). 

Detecting the choledocholithiasis presence, gallstones, and 

dilatation of the biliary tract were conducted using diagnostic 

imaging included: ultrasound imaging and computed tomography 

(CT). Data were analyzed using (Microsoft Excel 2016) and the 

statistical program StatPlus v.5 and MedCalc v.19.  

Results and Discussion 

The sample was congenerous for gender and age as shown in Table 

1. 

Table 1. Patient distribution according to gender and age 

Characteristic 
Case group 

(n= 23) 

Control group 

(n=104) 

Gender 
Male 14 (60.87%) 68 (65.39%) 

Female 9 (39.13%) 36 (34.61%) 

Age average 75±19.54 85±22.64 

According to the clinical symptoms upon admission to the hospital, 

it was observed in the case of group 30.4% with obstructive 

jaundice, 91.3% with abdominal pain, and 13% with biliary 

pancreatitis. After comparison of the two groups, it was found that 

obstructive jaundice was the clinical symptom, which has 

statistical significance (p < 0.05) (Table 2).  

Table 2. Patient distribution according to the clinical symptoms 

upon admission to the hospital 

Clinical symptoms 
Case group  

(n= 23) 

Control group 

(n=104) 

Cholangitis 
Yes 5 (27.7%) 2 (1.92%) 

No 18 (78.3%) 102 (98.08%) 

Obstructive jaundice 7 (30.4%) 4 (3.8%) 

Abdominal pain 21 (91.3%) 101 (97.1%) 

Biliary pancreatitis 3 (13%) 90 (86.5%) 

 

Through the results presented in (Table 3), it is shown that the 

levels of glutamic oxaloacetic transaminase (GOT), glutamic 

pyruvic transaminase (SGPT), gamma-glutamyl transferase 

(GGT), alkaline phosphatase (ALP), and total bilirubin in patients 

of the case group are significantly higher than theses in the control 

group. There were no significant differences in total bilirubin and 

direct bilirubin levels between the two groups (p < 0.05).  

Table 3. The results of the enzymatic tests for both the control 

group and the case group (mean, SD). 

Lab test 
Case group 

(n= 23) 

Control group 

(n=104) 

GOT (UL) 64.4±73.3 34.8±65.5 

SGPT (UL) 86.3±96.8 36.14±61.8 

GGT (IU/L). 422±512.5 101±169.4 

ALP (UL) 294±224.4 94.6±53.7 

Direct bilirubin(μmol/L) 5.25±0.77 4.89±0.64 

Total bilirubin (μmol/L) 10.58±2.87 9.89±1.9 

Our research results, represented in (Table 4) displayed that 

glutamic oxaloacetic transaminase (GOT), glutamic pyruvic 

transaminase (SGPT), and alkaline phosphatase (ALP) have 

similar sensitivity, with elevated specificity for alkaline 

phosphatase. On the other hand, gamma-glutamyl transferase 

(GGT) presented elevated sensitivity (92.8%) nonetheless low 

specificity (62.1%) (p < 0.05).  

Table 4. Results of Receiver Operating Characteristic curve 

(ROC) of the enzymatic tests, confidence interval (CI) 95%. 

Lab test Sensitivity % Specificity % 

GOT 72.5 69.6 

SGPT 76.4 58.7 

GGT 92.8 62.1 

ALP 79.3 98.7 

The results of the diagnostic imaging for the diagnosis of 

choledocholithiasis, presented in the table (Table 5) showed that 

ultrasound imaging had elevated specificity. 

Table 5. Results of Receiver Operating Characteristic curve 

(ROC) of the diagnostic imaging, confidence interval (CI) 95%. 

Diagnostic imaging Sensitivity % Specificity % 

Ultrasound imaging 32 96 

Computed tomography (CT) 56 85 

In our study, the sample was congenerous for gender and age, it is 

consistent with what was previously published by (Tozatti et al., 

2015; Wang et al., 2019), while results of (Parreira et al., 2004) 

were different from ours concerning gender. As (Worku et al., 

2020) showed that choledocholithiasis cases were accompanied by 

other causes, such as cholangitis or acute pancreatitis, which is 

consistent with what was mentioned in this study. 

Several studies reported an increase in bilirubin and gamma-

glutamyl transferase levels in cases of choledocholithiasis 

(Tetangco et al., 2016; Khoury et al., 2019; Mei et al., 2019). In 

the study of (Pereira-Limâ et al., 2000) they found that the alkaline 

phosphatase was elevated in 74.7% of the patients with 

choledocholithiasis, which is inconsistent with our research 

results. Also (Campos et al., 2004) reported similar results, with 

transaminases varying significantly. In the diagnosis of 
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choledocholithiasis, ultrasonography showed a sensitivity, 

specificity of 34% and 95% respectively (Tozatti et al., 2015). This 

is consistent with the findings of the current study. On the contrary, 

(Torres et al., 1997) revealed that ultrasound had a sensitivity, 

specificity of 73.3%% and 95% respectively, for 

choledocholithiasis, this conflict may be due to dependence on the 

study operator, and this technical complexity can change 

depending on the patient's physique (Tozatti et al., 2015).  

According to (Orman et al., 2018), the specificity of computed 

tomography in identifying the presence of choledocholithiasis was 

76.9%. These authors present the ultrasonography and magnetic 

resonance cholangiopancreatography (MRCP) for 

choledocholithiasis diagnosis with a specificity of 40.8%, 86.4%, 

respectively. This confirms the heterogeneousness of studies on 

computed tomography as a diagnostic imaging method for 

preoperative choledocholithiasis (Costi et al., 2014). 

Conclusion 

In conclusion, we conclude that abnormally levels of glutamic 

oxaloacetic transaminase, alkaline phosphatase, gamma-glutamyl 

transferase, glutamic pyruvic transaminase, and bilirubin, can be 

used as prognostic indicators for preoperative choledocholithiasis 

in elderly patients. Diagnosis can be confirmed with the help of 

imaging studies, where ultrasound imaging showed elevated 

specificity. 
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