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Abstract

Background: Laparoscopic cholecystectomy has been the
gold standard in the treatment of gallstone disease, and most
of cholecystectomies are performed this way today. However,
it is recognized that 3-33% of patients with symptomatic
gallstones might harbor common bile duct (CBD) stones.

Aimof Study: To evaluate the sensitivity and accuracy of
GGT in the diagnosis of silent common bile duct stonesin
patients diagnosed with gall stones and scheduled for chole-
cystectomy.

Patients and Methods: We established this prospective
observational study on 30 patients who are diagnosed with
gall bladder stones with normal or elevated gamma glutamyl-
transferase referred to General Surgery Department, Ain
Shams University and General Surgery Department, El Sahel
Teaching Hospital.

Results: It was found that there common bile duct stones
was significantly higher in cases with high GGT compared
to cases with normal GGT (p=0.033). It was found that multiple
common bile duct stones was significantly higher in cases
with high GGT compared to cases with normal GGT
(p=<0.001). In addition, the decision of doing ERCP before
laparoscopy was significantly higher in cases with high GGT
compared to cases with normal GGT (p=<0.001).

Conclusion: Abnormally elevated serum GGT level may
be a potentially useful marker for the early prediction of
asymptomatic choledocholithiasis secondary to cholecysto-
lithiasis.

Key Words: Endoscopic retrograde cholangiopancreatogra-

phy — Common bile duct.
Introduction

LAPAROSCOPIC cholecystectomy has been the
gold standard in the treatment of gallstone disease,

and most of cholecystectomies are performed this
way today [1] . However, it isrecognized that 3-
33% of patients with symptomatic gallstones might
harbor common bile duct (CBD) stones [2].
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The surgical approaches used for cholecysto-
lithiasis with secondary choledochalithiasisinclude
laparotomy, |aparoscopic common bile duct explo-
ration and endoscopic retrograde cholangiopancre-
atography (ERCP) [3]. With the advent of minimally
invasive surgery and accel erated rehabilitation
surgery, minimally invasive surgery procedures
such as endoscopic procedures have become the
main methods for treating extrahepatic biliary
caculi [4].

Stones can cause obstruction in the common
bile duct. The patient can have abdominal pain,
fever, jaundice and other manifestations, and
choledochal dilatation can be seen by abdominal
ultrasound in symptomatic choledocholithiass,
which is easily diagnosed [5]. In contrast, most
cases of secondary choledocholithiasis do not have
symptoms and are often missed in diagnosis [6].

On one hand, this may lead to the persistent
presence of common bile duct stones and related
complications. On the other hand, it may lead to
an increased incidence of postoperative residual
stones and related life-threatening complications,
exacerbating the pain and economic burden for
patients after laparoscopic cholecystectomy. There-
fore, an important issue has become how to easily
and efficiently identify secondary asymptomatic
choledocholithiasis in patients with common chole-
cystolithiasis [7,9].

Patients are often suspected of having choledo-
cholithiasis when they present with right upper
quadrant pain with elevated liver enzymesin a
primarily cholestatic pattern [9] . However, some
patients may have floating biliary stones without
causing symptoms or clinical manifestations [10].

Gamma-glutamyltransferase (GGT) is one of
the most commonly requested laboratory tests and
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isakey test used for the laboratory evaluation of
liver damage. Serum GGT ismainly derived from
the liver and is produced by hepatocyte mitochon-
dria, excreted by the biliary tract, and primarily
distributed in the liver cytoplasm and intrahepatic
bile duct epithelium [11].

It also indicated that an abnormal increasein
serum GGT plays an important role in predicting
cholecystolithiasis combined with secondary
asymptomatic choledocholithiasis, and it may be
an effective serological index for routine screening.
With the exception of obvious jaundice, araised
GGT level has been suggested to be the most
sensitive and specific indicator of CBD stones [10].

There are two reasons for increased GGT. First,
the presence of stones may cause local inflamma-
tory damage to the bile duct epithelium, resulting
in excessive GGT production. Therefore, even the
latest literature suggests that serum GGT isalso
an inflammatory marker [12]. Second, the presence
of stones has a mechanical stimulatory effect on
the bile duct epithelium, inducing the epithelial
layer to increase GGT synthesis, combined with
poor bile excretion, eventually leading to an ab-
normal increase in serum GGT [10].

The current literature is poor with clinical trials
evaluating GGT as a predictor for asymptomeatic
biliary stones in patients undergoing chol ecystec-
tomy. That is why we conducted the current study.

Aim of the work:

This study aimsto evaluate the sensitivity and
accuracy of GGT in the diagnosis of silent common
bile duct stones in patients diagnosed with gall
stones and scheduled for cholecystectomy.

Patients and M ethods
Sudy design: Prospective observational study.

Sudy setting: This study carried out at General
Surgery Department, Ain Shams University and
General Surgery Department, El Sahel Teaching
Hospital from 8/2022 to 2/2023.

Study population: The current study included
patients with gall bladder stones.

Inclusion criteria: Adult patients diagnosed
with gall bladder stones with normal or elevated
gamma glutamyltransferase. Both genders (age 18-
60 years old).

Exclusion criteria: Concomitant hepatic disor-
ders (hepatitis or malignancies), concomitant biliary
disorders (mirizzi syndrome, acute cholangitis),

pregnancy, patients with obstructive jaundice man-
ifestations e.g (yellowish discoloration of skin,
scelera and mucosa - dark urine - pale stool - right
hypochondrial pain - itching sensation €tc..), pa-
tients diagnosed with biliary pancrestitis, age
(below 18 or above 60 years old), uncontrolled
Diabetes Mdllitus (Hb Alc more than 7%), patients
on medications that may cause idiopathic increase
in gamma glutamine transferase (carbamazepine,

oral contraceptive pills, phenobarbital, phenytoin
and valproic acid).

Sample size calculation:

A sample size of 30 patients diagnosed with
gall bladder stones with normal or elevated gamma
glutamyltransferase and no jaundice were involved
in this study.

Methods:
Preoper ative assessment:
All patients had been subjected to:

|- Detailed History taking and demographic data
is collected.

Patient preparation:

I- History taking: Personal history including
name, age, gender, occupation, habitat and occu-
pation, current complaint including abdominal
pain, fatty dyspepsia, jaundice, fever, and vomiting,
analysis of each complaint regarding onset, course,
duration, what increases, what decreases, and
associations, review of other GI symptoms, and
review of other systems, current medical comor-
bidities and its medications and previous surgical
history.

I1- Complete general and local Examination:

General examination: Vital signs (Blood pres-
sure, pulse, temperature, respiratory rate; and blood
pressure), body mass index (BMI), complexion
(for pallor or jaundice), chest & heart examination
and limbs examinations.

Abdominal examination: Inspection, superficial
palpation: For liver, spleen & loin and deep palpa-
tion for abdominal masses or deep tenderness.

[11- Laboratory investigations:

Serum gamma glutamyltransferase had been
obtained for all patients scheduled for cholecystec-
tomy: The quantitative determination of GGT will
be performed with an enzymatic colorimetric test
using L-c-glutamyl-3-carboxy-4-nitroanilide at a
temperature of 37 C, which is the reference method
recommended by the International Federation of
Clinical Chemistry and Laboratory Medicine
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(IFCC), complete blood count (CBC), liver function
testsincluding albumin, bilirubin (total and direct),
liver transaminases and international normalized
ratio (INR), coagulation profile, serum creatinine
and serum Hb Alc.

V- Ultrasound examination:

A pelviabdominal ultrasound will be ordered
for all patients to confirm the diagnosis of gall
stones. It will be done on GE RT 3200/Toshiba
core-vision pro-diagnostic ultrasound system SSA
-350 machine with a transducer of 3.5 MHz or 5
MHz frequency. Study will be done after the pa-
tients had undergone an overnight fasting for 8 to
12 hours. Scanswill be done in longitudinal, trans-
verse and oblique planes. It will be performed by
an experienced radiologist. The collected parame-
terswill include: Liver status (normal, fatty, fibrotic
or cirrhotic), gall bladder wall thickness, number
and size of stones, common bile duct diameter and
the presence of common bile duct stones.

V- Magnetic resonance cholangiopancreatography

(MRCP):

It will be considered the gold standard tool for
confirming common bile duct stones. MRCP will
be performed for all patients scheduled for lap
cholecystectomy on a 1.5-Tesla MagnetomAvanto
system (Siemens, Erlangen, Germany). The patients
will be ordered to fast for 6 hours before MRCP.
All patients will be imaged with a body phased-
array receive coil. 5mm thick sections will be taken
from right dome of diaphragm to lower edge of
liver. It had been used to test the accuracy of
gamma glutamyltransferase in the diagnosis of
common bile duct stones.

The following data had been collected:
» Common bile duct diameter.

* The presence of stones.

* Number and size of these stones.

L aparoscopic cholecystectomy had been sched-
uled in patients with normal MRCP findingsirre-
spective to gammaglutamyltransferase level. In
confirmed diagnosis of common bile duct stones
by MRCP, therapeutic ERCP had been scheduled
irrespective to gamma glutamyltransferase level.

Intraoper ative assessment (Laparoscopic chole-
cystectomy): Intraoperative identification of gall
bladder, cystic duct and common bile duct had
been done confirming no apparent abnormalities.

Postoperative follow-up: Post operative follow-
up had been done after 1 month of laparoscopic
cholecystectomy by ordering the following labo-
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ratory investigations. Serum gamma glutamyltrans-
ferase. Complete blood count (CBC). Liver function
testsincluding albumin, bilirubin, liver transami-
nases.

Ethical considerations:

Written informed consent for the procedure and
data analysis had been obtained from all he patients.

Satistical analysis:

The collected data will be, tabulated, and sta-
tistically analyzed using SPSS program (Statistical
Package for Social Sciences) software version
26.0, Microsoft Excel 2016 and MedCalC program
software version 19.1. escriptive statistics were
done for numerical parametric data as mean + SD
(standard deviation) and minimum & maximum
of the range and for numerical non parametric data
asmedian and 18 & 3rd inter-quartile range, while
they were done for categorical data as number and
percentage. Inferential analyses were done for
guantitative variables using independent t-test in
cases of two independent patients with parametric
data and Mann Whitney U in cases of two inde-
pendent patients with non-parametric data. Wilcox-
on signed-rank test was used to compare two related
samples or repeated measurements on asingle
sampl e to assess whether their population mean
ranks differ. Repeated measures ANOVA (F test):
was used for continuous data to test for significant
difference between more than two dependent par-
ametric data along different time points. Inferential
analyses were done for qualitative data using Chi
square test for independent patients. The level of
significance was taken at p-value <0.05 is signifi-
cant, otherwise is non-significant. The p-valueis
a statistical measure for the probability that the
results observed in a study could have occurred
by chance.

Results
Table (1): Demographic characteristics among the studied
patients.
Total patients
(n=30)
N %
Gender:
Male 14 46.7
Female 16 533
Age (years):
Mean + SD 40.37+11.47
Median 42.5
Range 19.0-60.0
BMI (Kg/m °):
Mean + SD 27.93+1.55
Median 28.0
Range 25.0-31.0
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Table (1) shows demographic characteristics
among the studied patients. The age of patients
included in our study was ranged from 19 yearsto
60 years with mean (x SD) was 40.37+11.47 years.

Fourteen (46.7%) cases were males and 16
(53.3%) were female with male to femaleratio
was 0.88: 1.

The mean BMI was 27.93+1.55Kg/m? and
ranged from 25K g/m? to 31K g/m?.

Table (2): Distribution of the studied patients as regards

preoperative CBC.
Studied patients
(No.=30)
Mean +SD Median Min. Max.

This table show that the mean ALT and AST
were 64.80+12.991U/L and 49.00+9.491U/L respec-
tively.

The mean total bilirubin, GGT and ALP were
0.77+0.17, 295.67+249.20 and 204.67+171.85
respectively.

Table (4): Distribution of the studied patients as per ultrasound

Hemoglobin 1127  +1.08 1120  9.80 15.20

(grdL)

WBCs(10%L) 8007.30 +1488.98 7858.00 4700.00 10900.00
Plateletscount 21833 #1560  217.00 19500 253.00

(10°/L)

SD = Standard deviation.

This table show that:

The mean hemoglobin was 11.27+1.08g/dl. The
mean WBCs was 8007.30+1488.98 x10 /L.

In addition, the mean platel ets count was 218.33
+15.60 x 10°/L.

Table (3): Distribution of the studied patients as per another
preoperative liver function tests.

Studied patients
(No.=30)
Mean +SD Median Min. Max.
ALT 64.80 +12.99 66.00 34.00 96.00
AST 49.00 +9.49 49.50 28.00 63.00
Total Bilirubin 0.77 +0.17 0.79 0.40 1.10
(mg/dL)

GGT (IU/L) 295.67 £249.20 202.00 27.00 825.00
ALP (1U/L) 204.67 £171.85 14950 39.00 658.00
INR 0.98 +0.12 0.97 0.70 120
PT/sec 12.58 +0.78 12.70 10.90 13.90

SD = Standard deviation.

findings.
Studied patients
Description (No.=30)
N %

Liver status:

Fatty liver 14 46.7

Normal 16 53.3
Gall bladder wall thickness:

Normal 14 46.7

Thick 16 533
Number of stones:

Multiple 23 76.7

Single 7 23.3
Sze of stones:

<4mm 12 40.0

>4mm 18 60.0
CBD dilation:

Dilated 16 53.3

Not dilated 14 46.7
CBD diameter (mm):

Meant SD 11.87+1.48

Median 12.25

Range 9.0-14.0
The presence of common
bile duct stones:

No 23 76.7

Yes 7 23.3

SD = Standard deviation.

Regarding ultrasound findings, more than half
(53.3%) had normal liver and thick gall bladder
wall was seen in 53.3% cases.

Most cases had multiple gall stones, asthey
constituted 76.7% of patients.

The size of stones were more than 4 mm in
60% cases. Common bile duct was dilated in 53.3%
cases with mean diameter of 11.87+1.48mm. com-
mon bile duct stones was found in seven cases
(23.3%) as shown in Table (5).
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Table (5): Distribution of the studied patients as per MRCP
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Table (7): Distribution of the studied patients as per another

result. postoperative liver function tests.
Studied patients Studied patients
Description (No.=30) (No.=30)
N % Mean  +SD  Median  Min.  Max.
Number of stones: ALT 59.47 +10.96 60.00 30.00 80.00
None_ 14 46.7 AST 45.10 +9.23 45.00 25.00 60.00
Multlple 13 433 Total Bilirubin  0.65 +0.15 0.66 0.34 0.98
Single (mg/dL)
) GGT (IU/L) 38.73 +6.48 39.00 26.00 50.00
CBD diameter (mm): 3 10.0
Average caliber 14 267 ALP (IU/L) 83.97 +5.82 84.00 73.00 96.00
Dilated 16 533 L
Mean+ SD 11.87+1.87 SD = Standard deviation.
Median 12.10
Range 10.0-14.0 .
Decison: Thistable show that the mean ALT and AST
ERCP, sphincterectomy, CBD swept L 200 were 59.47+10.961 U/L and 45.10+9.23|U/L respec-

wihballon then laparoscopic cholecystectomy

laparoscopic cholecystectomy
ERCP, stone extraction and stenting 14 46.7
then laparoscopic cholecystectomy

Intraoperative:
No apparent abnormalitiesin 4 133
gall bladder, cystic duct and CBD 30 100.0

SD = Standard deviation.

By MRCP, single stone was detected in three
cases while 43.3% cases had multiple stones.

Common bile duct had average caliber in 46.7%
cases and dilated in 53.3% cases with mean CBD
diameter measured by MRCP was 11.87+1.87 mm.
|aparoscopic cholesestectomy was done in 46.7%
cases while ERCP was done first then laparoscopic
cholesestectomy in 53.3% cases. Intraoperative
data showed that there was no apparent abnormal -
itiesin gall bladder, cystic duct and CBD as shown
in Table (5).

Table (6): Distribution of the studied patients as per preoper-

tively.

The mean total bilirubin, GGT and ALP were
0.6520.15, 38.73+6.48 and 83.97+5.82 respectively.

Table (8): Relation between GGT and ultrasound findings.

Normal GGT High GGT Chi-square
) (N=10) (N=20) test
Variable
Test
0 0 P
No. % No. % value value
Liver status:
Fatty liver 6 60.0 8 400 X2=1.07 0.301
Normal 4 40.0 12 60.0
Gall bladder
wall thickness:
Normal 6 60.0 8 400 X2=1.07 0.301
Thick 4 40.0 12 60.0
Number of stones:
Multiple 6 600 17 850 X3%=2.329 0.127
Single 4 40.0 3 15.0
Sze of stones:
<4mm 4 40.0 8 400 X2=00 1.00
>4mm 6 60.0 12 60.0
The presence of
common bile
duct stones:
No 10 1000 13 650 X?2=457 0033
Yes 0 0.0 7 35.0

ative GGT.
Studied patients
Description (No.=30)
N %
GGT:
Normal 10 333
High 20 66.7

SD = Standard deviation.

Regarding GGT, ten cases (33.3%) had normal
GGT level while 20 cases (66.7%) had high GGT
level.

p-value <0.05 is significant.
SD: Standard deviation.
X2 = Chi-Square test.

This table shows;

It was found that there common bile duct stones
was significantly higher in cases with high GGT
compared to cases with normal GGT ( p=0.033).
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This table shows:

It was found that multiple common bile duct
stones was significantly higher in cases with high
GGT compared to cases with normal GGT (p=
<0.001). In addition, the decision of doing ERCP
before |aparoscopy was significantly higher in
cases with high GGT compared to cases with nor-
mal GGT (p=<0.001).

For detecting CBD stones, GGT had sensitiv-
ity and specificity of 100% and 71.4%, respec-
tively, when a cut-off value of 71.4u/l was applied
(Table 10).

Table (9): Relation between GGT and MRCP findings.

Normal GGT High GGT Chi-square
N=10 N=20 test
Variable ( ) ( )
Test p-
0, 0,
No. % No. % value value
Number and size
of these stones:
Multiple 0 0.0 13 650 X32=171 <0.001
None 10 1000 4 20.0
Single 0 0.0 3 15.0
Decision:
ERCP 0 0.0 16 800 X3=17.1 <0.001

Laparoscopic 10 1000 4 20.0

p-value <0.05 is significant.
SD: Standard deviation.
X2 = Chi-Square test.

Table (10): ROC curve analysisfor GGT in the prediction of CBD stones.

AUC 95% ClI

Sensitivity  Specificity PPV

NPV  Accuracy p-value

GGT 0.839 0.681-0.957 100%

71.4% 778% 100%  85.7% <0.001

PPV: Positive predictive value. NPV: Negative predictive value.

GGT (IU/L)

100

80

2z 60
=
¥

<§ 40

20

AUC=0.839
p<0.001
0
0 20 40 60 80 100
100-Specificity
Fig. (1): ROC curve analysis for GGT in the prediction of
CBD stones.
Discussion

Cholelithiasisis acommon and frequently
occurring disease worldwide. Simple gallbladder
stones are the main component of cholelithiasis,
and approximately 10-30% of gallstone patients
also suffer from choledocholithiasis [13].

For gallbladder stones combined with sympto-
matic common bile duct stones, the clinician can
easily confirm the diagnosis preoperatively. How-
ever, some patients with cholecystolithiasis com-
bined with choledocholithiasis are easily missed

by clinicians due to asymptomatic choledocholith-
iasis. If these patients only undergo laparoscopic
cholecystectomy, residual postsurgical common
bile duct stones will be at risk of complications
such as acute cholangitis [14].

The GGT isacell surface enzyme plays an
important role in cellular metabolism against oxi-
dative stress; accordingly, GGT can regulate redox-
sensitive functions such as antioxidant defense,
cell proliferation, and apoptosis homeostasis. GGT
plays an important role in oxidative stress by
converting glutathione to cysteine, glutamate, and
glycinein cellular metabolism [15].

The GGT isdistributed in all organs of the
body, with a higher concentration in the biliary
epithelium. It is closely related to the occurrence
and development of various diseases [16,17].

In the diagnosis and treatment of biliary-related
diseases, especially cholélithiasis, GGT has always
been a popular biochemical indicator. Choldithiasis
isacommon benign biliary tract disease, with its
pathological process leading to biliary tract injury
and changes in various metabolic enzymesin bile
duct epithelial cells, among which GGT, ALP, and
other liver enzymatic indicators have auxiliary
diagnostic values for choledochal stones with
obstructive jaundice [18].

Some cholecystolithiasis patients are unwilling
to undergo early surgical treatment for outpatient
follow-up. If they are not screened for asympto-
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matic choledocholithiasis, stones may exist in the
common bile duct for along time without symp-
toms, which can lead to long-term chronic bile
duct inflammation and even cholangiocarcinoma.

On the other hand, if asymptomatic choledocho-

lithiasisis not found before surgery in patients
with gallstones, laparoscopic cholecystectomy
alone may result in complications such as jaundice,

acute cholangitis and acute pancreatitis. Therefore,

it isimportant to perform routine secondary asymp-

tomatic choledocholithiasis screening on cholecys-

tolithiasis patients to improve the vigilance of
clinicians and to avoid these harmful complications
[10].

We aimed to evaluate the sensitivity and accu-
racy of GGT in the diagnosis of silent common
bile duct stones in patients diagnosed with gall
stones and scheduled for cholecystectomy.

We established this prospective observational
study on 30 patients who are diagnosed with gall
bladder stones with normal or elevated gamma
glutamyltransferase referred to General Surgery
Department, Ain Shams University and General
Surgery Department, El Sahel Teaching Hospital.

Our study showed that the age of patientsin-
cluded in our study was ranged from 19 yearsto
60 years with mean (+ SD) was 40.37+11.47 years.
Fourteen (46.7%) cases were males and 16 (53.3%)
were female with male to female ratio was 0.88:
1. The mean BMI was 27.93+1,55K g/m 2 and
ranged from 25K g/m? to 31 Kg/m”.

In the same context with Mei et a. [10] who
retrospectively enrolled 829 patients with chole-
cystolithiasis to investigate the serum GGT in
predicting the diagnosis of asymptomatic choledo-
cholithiasis secondary to cholecystolithiasis and
found that the mean age of the observational group
was 50.29+10.07 years, included 382 males and
447 females and BMI was 20.76+4.51kg/m?.

Also, Lin et al. [19] retrospectively enrolled
466 patients who underwent surgical treatment of
cholelithiasis and found that the mean age was
58+14.50 of 198 and 268 male and female patients,
respectively.

Our findings reveal ed that, the mean total bi-
lirubin, GGT and ALP were 0.77+0.17, 295.67+
249.20 and 204.67+171.85 respectively.

Also, Mei et al., [10] observed that the mean
ALT was 35.04 £9.18U/L, and the mean AST was
38.96 +10.65U/L, the mean GGT was 154.56+39.53
and ALP was 171.51+41.74.
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Our study showed that more than half (53.3%)
had normal liver and thick gall bladder wall was
seen in 53.3% cases. Most cases had multiple gall
stones, as they constituted 76.7% of patients. The
size of stones were more than 4 mm in 60% cases.
Common bile duct was dilated in 53.3% cases with
mean diameter of 11.87+1.48mm. common bile
duct stones was found in seven cases (23.3%).

Also, Jovanovic” et d., [12] meanCBD diameter
on abdominal ultrasound on test group 11. 1mm
and validation group 11.2 mm, presence of hyper-
techoic structure in CBD on abdominal ultrasound
on test group 52.4% and validation group 49%
while the presence of CBD stones on ERCP on
test group 78.6% and validation group 77%.

Our results supported by Mei et al., [10] study
who observed that patient group were diagnosed
with cholecystolithiasis by B-mode ultrasonography
before operation, which was subsequently con-
firmed by surgery. Some patients in the observation
group underwent preoperative magnetic resonance
cholangiopancreatography (MRCP) examination,
which indicated choledo-cholithiasis, and al pa-
tients were diagnosed with choledocholithiasis
during surgery.

The examination methods of choledocholithiasis
include abdominal B-ultrasound, computed tom-
ography (commonly known as CT), MRCP, ERCP
and endoscopic ultrasound (EUS). Abdominal B-
ultrasound can accurately diagnose cholecystolith-
iasis and is the first choice for the examination of
cholecystolithiasis [20].

However, the location of the common bile duct
is deep, and due to disturbance by abdominal wall
fat and gastrointestinal gas, there is no expansion
or no apparent expansion of the upper common
bile duct, or there is stenosis and curvature of the
common bile duct. Therefore, it is often difficult
to detect common bile duct stones with external
B-ultrasound, and its diagnostic accuracy for sed-
iment-like stones is only 55%. CT examination
has a high diagnostic rate for high-density calculi
with alarge diameter, but the diagnostic accuracy
for low-density or small stonesislow [21].

The MRCP is more sensitive for the diagnosis
of common bile duct stones, but the feasibility in
patients with pathological obesity or with foreign
metal materialsin the body (such as a cardiac
pacemaker) islow. It is aso expensive and increases
the economic burden on patients and may lead to
waste of medical resources, so it isnot appropriate
as aroutine preoperative screening method. ERCP
can identify the location and size of common bile



632 Role of Gamma Glutamyl Transferase in the Diagnosis of Common Bile Duct Stones

duct stones, and thus is still the gold standard for
the diagnosis and treatment of choledochoalithiasis.
However, this method isinvasive, difficult to
operate and causes many complications, so it cannot
be used as an optimal routine screening method
[33].

The EUS can avoid the interference of abdom-
inal wall fat and gastrointestinal gas and obtain
clear bile duct ultrasound imaging, making it a
useful tool for diagnosing common bile duct stones.
However, EUSisnot yet performed in most primary
hospitals [23].

The procedure also has difficulties during op-
eration. For example, due to stenosis of the stomach
outlet and duodenum, the endoscope cannot suc-
cessfully reach the duodenal bulb, and patients
experience alot of pain, so EUSisnot yet consid-
ered to be a better routine screening method. There-
fore, it is of great clinical significanceto find a
small-trauma, convenient, fast, reliable and inex-
pensive examination method for asymptomatic
choledochalithiasis screening. According to the
literature, factors such as serum bilirubin, ALP
and GGT have some predictive effects on the
diagnosis of choledocholithiasis [24] . However,
these studies were limited to symptomatic choledo-
cholithiasis, and there have been few studies on
secondary asymptomatic choledocholithiasis [25].

Our study observed that it was found that the
common bile duct stones was significantly higher
in cases with high GGT compared to cases with
normal GGT (p=0.033). It was found that multiple
common bile duct stones was significantly higher
in cases with high GGT compared to cases with
normal GGT (p=<0.001). In addition, the decision
of doing ERCP before laparoscopy was significant-
ly higher in cases with high GGT compared to
cases with normal GGT (p=<0.001).

This indicates that changesin thisindicatorsis
related to asymptomeatic choledocholithiasis, and
an abnormal increase of thisindicators may be a
risk factor for cholecystolithiasis with common
bile duct stones [12].

Additionally, in Mei et al., [10] study when
compared observational group and control group
and observed that Serum GGT and ALP levels
were significantly higher in the observation group
than in the control group (p<0.05). There were no
significant differences in serum aspartate ami-
notransferase, alanine aminotransferase, direct
bilirubin and total bilirubin levels between the two
groups (p>0.05).

Additionally, ALT, AST, ALP, and GGT were
significantly higher in patients diagnosed with
CBD stones compared to control group [26] .

Our results showed that for detecting CBD
stones, GGT had sensitivity and specificity of
100% and 71.4%, respectively, when a cut-off
value of 71.4u/l was applied. This came in agree-
ment with Mei et al., [10] who found that the area
under the ROC curve (AUC) were 0.881 (95%CI:
0.830-0.932), for GGT. The correspondent cut-off
values of GGT were 95.5 U/L sensitivity was 90.8%
and specificity was 83.6%.

Moreover, Linet al., [26] found that GGT (AUC
of 0.761, sensitivity of 78.1%, and specificity of
63.58%), in Common Bile Duct Stones however,
largest AUC for the diagnostic efficacy of common
bile duct stones were GGT (AUC of 0.704, sensi-
tivity of 69.88%, and specificity of 68.24%), for
CBD pathology with MRCP-Negative Patients.

In contrast with our results, Jovanovic et al.
[12] found that Thereis no doubt that the isolated
elevation of serum gamma glutamyl transaminase
(GGT) isnot afirm predictive factor for choledo-
cholithiasis (CDL) in itself, but what we learned
was that the combination of an €l evated GGT,
common bile duct (CBD) diameter and the presence
of a hyperechoic structure in CBD on ultrasound
(US) could be used to construct a predictive model
for the presence of CBD stones on ERCP [12] . That
predictive model isaclinical decision tool which
provides sufficient diagnostic accuracy to help us
classify patients with high and low probabilities
for the presence of CBD stones on ERCP.

In our findings, Reciever- operating character-
istic (ROC) curve analysis showed that the AUC,
sensitivity and specificity of serum GGT were
high. It also indicated that an abnormal increase
in serum GGT plays an important role in predicting
cholecystolithiasis combined with secondary
asymptomatic choledocholithiasis, and it may be
an effective serological index for routine screening.
With the exception of obvious jaundice, araised
GGT level has been suggested to be the most
sensitive and specific indicator of CBD stones.

There are two reasons for increased GGT. First,
the presence of stones may cause local inflamma-
tory damage to the bile duct epithelium, resulting
in excessive GGT production. Therefore, even the
latest literature suggests that serum GGT isalso
an inflammatory marker [12] . Second, the presence
of stones has a mechanical stimulatory effect on
the bile duct epithelium, inducing the epithelial
layer to increase GGT synthesis, combined with
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poor bile excretion, eventually leading to an ab-
normal increase in serum GGT. Therefore, if the
GGT exceeds the cut-off level in serum liver func-
tion in gallstone patients, we should be vigilant
that the patient is most likely afflicted with sec-
ondary asymptomatic choledocholithiasis, and
MRCP or ERCP examination should be performed
to confirm the diagnosis. This can avoid biliary
tract inflammatory disease or tissue malignant
transformation caused by the long-term presence
of asymptomatic choledocholithiasis. A suitable
surgical plan can aso be developed to prevent
intraoperative accidents, serious postoperative
complications and other risks due to missed diag-
nosis [10] .

Conclusion:

Abnormally elevated serum GGT level may be
apotentially useful marker for the early prediction
of asymptomatic choledocholithiasis secondary to
cholecystalithiasis.
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