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Choledochoscopy is 2 minimally invasive procedure used for laparoscopic bile duct exploration and the removal
of bile duct stones. However, there is insufficient information available about its advantages in diagnosing cho-
ledocholithiasis and its role in laparoscopic choledocholithoextraction.

OBJECTIVE — to compare the diagnostic efficacy of imaging techniques and choledochoscopy in patients with
choledocholithiasis and to evaluate the role of choledochoscopy in laparoscopic choledocholithoextraction.

MATERIALS AND METHODS. The study examined the results of 128 patients with calculous cholecystitis and cho-
ledocholithiasis who had laparoscopic choledocholithoextraction in combination with choledochoscopy. We
assessed the sensitivity and specificity of ultrasound, CT, and MRI in the diagnosis of choledocholithiasis, as well
as the efficacy of one-stage treatment of calculous cholecystitis and choledocholithiasis using choledochoscopy
and laparoscopic choledocholithoextraction.

REesurts. Imaging techniques demonstrated limited sensitivity and specificity in determining the diameter and
number of common bile duct stones. A total of 89 (69.5 %) patients achieved complete bile duct clearance after
blind laparoscopic choledocholithoextraction: 86 (81.1%) had choledochotomy, and 3 (13.6%) underwent
transcystic common bile duct exploration. The combination of choledochoscopy and laparoscopic choledocho-
lithoextraction ensured the complete removal of bile duct stones in 97.6 % of patients.

Concrusions. The imaging techniques used for determining the number of common bile duct stones in cho-
ledocholithiasis had sensitivity and specificity rates of 41.4 % and 92.7 % for ultrasound, 72.7 % and 83.3 % for CT,
and 86.7 % and 60.9 % for MR, respectively. A total of 89 (69.5 %) patients achieved complete bile duct clearance
after blind laparoscopic choledocholithoextraction: 86 (81.1 %) had choledochotomy, and 3 (13.6 %)underwent
transcystic common bile duct exploration. Choledochoscopy was required for laparoscopic choledocholithoex-
traction in 18.9% of choledochotomy patients and in 86.4 % of those who underwent transcystic common bile
duct exploration. Choledochoscopy demonstrated an overall bile duct stone clearance rate of 97.6%.
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Choledocholithiasis, or the presence of common
bile duct stones, is the most frequent complication
of gallstone disease, amounting to 5—33 % [4, 5, 16].
Today, there are two main approaches to the treat-
ment of calculous cholecystitis with concomitant
choledocholithiasis: two-stage treatment, includ-
ing endoscopic retrograde cholangiopancreatogra-
phy (ERCP) with papillosphincterotomy (EPST)
and laparoscopic cholecystectomy (LCE), which
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is performed either in the first or second stage, and
one-stage treatment, including laparoscopic cho-
ledocholithotomy with choledochoscopy, lithoex-
traction, and subsequent LCE [4, 5, 8, 9].
According to research, in 85—90 % of cases, cal-
culous cholecystitis with concomitant choledocho-
lithiasis can be successfully treated in two stages
[6, 8, 12]. First and foremost, this is due to almost
50 years of ERCP development, as well as the
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establishment and standardization of endoscopic
procedures in the majority of medical institutions
around the world [1, 8, 33]. Despite a number of
obvious advantages, the one-stage approach is still
not the most popular [8, 12, 19]. These advantages
include reducing the length of hospital stays, pre-
serving the sphincter apparatus of the major duo-
denal papilla, and lowering the overall cost of treat-
ment [3, 7]. An important reason for the selection
of a one-stage approach is found in the use of intra-
operative choledochoscopy, which offers a higher
level of precision in diagnosing choledocholithiasis
compared to preoperative techniques while also fa-
cilitating complete lithoextraction. However, this
particular aspect of the problem has received insuf-
ficient research attention.

Both approaches successfully achieve their goal
of eliminating bile duct stones, but the choice of the
treatment strategy remains a subject of debate.

OgJECTIVE — to compare the diagnostic efficacy
of imaging techniques and choledochoscopy in pa-
tients with choledocholithiasis and to evaluate the
role of choledochoscopy in laparoscopic choledo-
cholithoextraction.

Materials and methods

The study examined the results of 128 patients with
calculous cholecystitis and choledocholithiasis who
underwent treatment between 2019 and 2023 in
the Department of Surgery No. 2 (a specialised de-
partment for the treatment of hepatopancreatobili-
ary diseases) at the Kyiv City Clinical Hospital of
Emergency Medical Care, which is a clinical base
of the Department of Surgery with the Course of
Emergency and Vascular Surgery at Bogomolets
National Medical University.

All patients had single-stage laparoscopic cho-
ledocholithoextraction with choledochoscopy and
cholecystectomy. In 22 (17.2 %) patients, choledo-
cholithoextraction and choledochoscopy were con-
ducted through the cystic duct, while the remaining
106 (82.8 %) had choledocholithotomy, lithoextrac-
tion, and choledochoscopy.

The screening method for choledocholithiasis-
complicated gallstone disease was an abdominal
ultrasound. Imaging techniques were employed
to address diagnostic difficulties in patients. Spe-
cifically, 23 (18.0 %) patients underwent contrast-
enhanced computed tomography, and 38 (29.7 %)
patients underwent magnetic resonance cholangio-
pancreatography.

The research parameters included the diameter of
the common bile duct, the maximum diameter of bile
duct stones based on the findings of imaging tests
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(ultrasound, CT, MRI) and intraoperative data (in-
traoperative measurement of the diameter of the cho-
ledochus was carried out using a tape measure (cm)
immersed in the abdominal cavity, and the diameter
of the removed bile duct stones was determined us-
ing a caliper), sensitivity and specificity of imag-
ing tests and choledochoscopy in determining the
number of bile duct stones, as well as a comparative
assessment of the effectiveness of blind choledocho-
lithoextraction, including bile duct stone clearance
with lithoextraction during choledochoscopy, the
frequency of postoperative complications according
to the Clavien-Dindo classification [10], bed-day.

The main baseline characteristics of the patients
are listed in Table 1.

Choledochoscopy was performed using Olympus
CHF-V and Karl Storz fibrocholedochoscopes with
a diameter of 5 mm and 3 mm, respectively. The op-
eration was performed under general anaesthesia.
A standard 4-port technique for laparoscopic chole-
cystectomy was used, and a separate port was placed
in the projection of the common bile duct for cho-
ledochoscopy if choledocholithotomy was planned
intraoperatively. The central part of the common
bile duct was isolated, the cystic artery was ligated,
a clip was applied to the proximal part of the d. cys-
ticus, and the gallbladder was left and used for trac-
tion during manipulations on the common bile duct.
A total of 106 (82.8 %) patients underwent choledo-
cholithotomy with choledocholithoextraction and

Table 1. Baseline characteristics of patients with
gallstone disease and choledocholithiasis

Indicator Value

Male 46 (35,9 %)
Female 82 (64,1 %)

Age, years 60,04+ 1,31 (17—93 %)

91 (71,1 %)
87,6+5,6 (10,5—365,83)
39,8+2,8 (1,3—146,6)

Jaundice syndrome,

Total bilirubin, pmol /L

Direct bilirubin, pmol /L.

Cholangitis (moderate and severe) 57 (44,5 %)
ASATIn (%) 40 (31,3%)
ASATI 74 (57,8 %)
ASATII 14 (10,9 %)
Difficult cholelithiasis* 60 (46,9 %)

Note. Categorical variables are presented as the number of cases
and percentage, while quantitative indicators are presented as
M=+m (min-max)

* Difficult cholelithiasis was established according to the criteria
described by Hyuk Oh C, Dong S. [17] and Yasuda I, Itoi T. [33].
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choledochoscopy using a 5 mm Olympus CHF-V
fibrocholedochoscope, and 22 (17.2 %) patients un-
derwent transcystic choledocholithoextraction and
choledochoscopy using a 3 mm Karl Storz fibrocho-
ledochoscope.

An incision of 15 to 30 mm was usually made
in the central part of the common bile duct, after
which choledocholithoextraction was performed
using a Dormia basket without visualisation (blind
choledocholithoextraction) (Fig. 1).

The ducts were cleaned with a 0.9 % solution of
sodium chloride heated to 37°C, which helped wash
out small bile duct stones from the common bile
duct to the outside. With the help of choledochos-
copy, all accessible sections of the bile ducts were
explored, including the ampulla of Vater (Fig. 2).

When bile duct stones were detected, we per-
formed choledocholithoextraction. During the pro-
cedure, the Dormia baskets were used to remove
them through the working channel of the fibrocho-
ledochoscope (Fig. 3).

Figure 1. Choledocholitotomy and mechanical
choledocholithoextraction without visualisation

After choledocholitoextraction, all bile duct sec-
tions were explored using choledochoscopy. In the
absence of bile duct stones, the incision was closed
with knotted sutures (absorbable monofilament
4/0). Bile duct drainage was carried out in the pres-
ence of purulent cholangitis and microcholedocholi-
thiasis. The next stage involved a cholecystectomy.

The study employs descriptive statistics and
presents the data as the arithmetic mean * standard
error (M £m). The mean values of two variables
were compared using the Mann-Whitney U-test.
The sensitivity and specificity of diagnostic tech-
niques for choledocholithiasis were assessed using
ROC analysis. IBM SPSS Statistics 22.0 was used
to complete the calculations.

Results

According to anamnestic data, the majority of pa-
tients were admitted to the hospital 24 hours after
the onset of the disease (pain syndrome). Thus, the
condition lasted up to 6 hours in 4 (3.1 %) patients,
7to 24 hoursin 16 (12.5 %), and more than 24 hours
in 108 (84.4 %). Out of the total number of patients,
119 (93.0 %) were hospitalised for the first time due
to a diagnosis of choledocholithiasis, while 9 (7.0 %)
had repeated hospitalisation.

Following the diagnosis and preoperative prepa-
ration, all patients underwent surgery. Preopera-
tive bed-day averaged 4.5 + 0.2 days (from 1 day to
9 days) (Fig. 4).

The preoperative period was extended to man-
age the accompanying pathology and jaundice syn-
drome.

The operative intervention lasted an average of
115.0 £ 14.7 min.

Figure 2. A bile duct stone in the terminal section of
the common bile duct (the ampulla of the major
duodenal papilla)
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Figure 3. The stone captured with the Dormia basket
in the distal section of the common bile duct
during choledocholithoextraction
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Figure 4. Distribution of patients by preoperative
bed-day
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According to intraoperative data, the average
diameter of the common bile duct (choledochus)
was 13.22+0.35 mm (from 7 mm to 24 mm). Ac-
cording to ultrasound data, the diameter averaged
11.68 £0.33 mm (from 5 mm to 23 mm), p=0.003,
which was smaller compared to intraoperative find-
ings (Fig. 5).

The error of measuring the diameter of the com-
mon bile duct using ultrasound compared with in-
traoperative data was from 0 mm to 5 mm, on aver-
age 1.54+0.86 mm.

In 53 (41.4%) patients, the difference between
ultrasound data and intraoperative measurement
was 0 mm tol mm.

Patients who underwent CT had an average com-
mon bile duct diameter of 11.86+0.96 mm, which
did not statistically differ from the intraoperative
average diameter of 12.39£1.0 mm (p=0.712). In
21 (91.3 %) patients, the diameters of the common
bile duct were found to be the same (a variation
of 0 tol mm). In two cases, the common bile duct
diameters were 2 mm smaller than those measured
intraoperatively.

Patients who additionally underwent MRI had an
average common bile duct diameter of 12.74 +0.67
mm, which did not statistically differ from the in-
traoperative average diameter of 13.0+0.65 mm
(p=0.774). In 36 (94.7 %) patients, the diameters
of the common bile duct were found to be the same
(a variation of 0 tol mm). In other cases, the com-
mon bile duct diameters were 2 mm smaller than
those measured intraoperatively.

According to intraoperative findings, 45 (35.2 %)
patients had one common bile duct stone,
22 (17.1 %) had two, and 61 (47.7 %) had three or

more (Fig. 6).
3 4 3 3

2 3 4 5 6 7 8 9 10 12 18 23

Number of patients

Number of common bile duct stones

Figure 5. Distribution of patients based on the
diameter of the common bile duct, as determined
by intraoperative (A) and ultrasound (B) data
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Figure 6. The number of common bile duct stones
according to choledochoscopy
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We compared the quantity of bile duct stones re-
vealed intraoperatively and instrumentally. Ultra-
sound showed a considerably lower average number
of bile duct stones (1.66+0.13 versus 3.52+0.31;
p=0.001). In 41 (32 %) patients, both approaches
showed an identical number of bile duct stones. In
the other 87 (68.0%) cases, ultrasound reported
a different number of bile duct stones than the ac-
tual number: 75 (58.6 %) had fewer (by 1—22) bile
duct stones, while 12 (9.4 %) had more (by 1—4)
bile duct stones. In general, ultrasound has a low di-
agnostic capacity for determining the exact number
of bile duct stones: the area under the ROC curve is
0.675 (95 % CI: 0.583—0.767), sensitivity is 41.4 %,
and specificity is 92.7 % (Fig. 7).

Patients who additionally underwent CT had an
average number of bile duct stones of 1.91 £0.25,
which did not statistically differ from the intra-
operative average number of bile duct stones of
2.65+0.46 (p=0.166). In 12 (52.2%) patients,
the number of bile duct stones was found to be the
same. In the other 9 (39.1 %) cases, CT diagnosed
fewer (from 1 to 4) bile duct stones, and in 2 (8.7 %)
patients, more (from 1 to 2) bile duct stones.

In multiple choledocholithiasis, CT had 72.7 %
sensitivity, 83.3 % specificity, and an area under
the ROC curve of 0.754 (95% CI: 0.542—0.966)
(Fig. 8).

Patients who additionally underwent MRI had
an average number of bile duct stones of 3.08 +0.37,
which did not statistically differ from the intra-
operative average number of bile duct stones of
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3.97£0.47 (p=0.142). In 22 (57.9 %) patients, the
number of bile duct stones was found to be the same.
In the other 13 (34.2 %) cases, MRI diagnosed few-
er (from 1 to 5) bile duct stones, and in 1 (5.3 %)
patient, more (by 1) bile duct stones.

In multiple choledocholithiasis, MRI had 86.7 %
sensitivity, 60.9% specificity, and an area under
the ROC curve of 0.862 (95% CI: 0.747—0.978)

(Fig. 9).
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Figure 7. ROC curve for determining the number of
bile duct stones in choledocholithiasis according
to ultrasound data
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Figure 8. ROC curve for determining the number of
bile duct stones in choledocholithiasis according
to CT data
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Figure 9. ROC curve for determining the number of
bile duct stones in choledocholithiasis according
to MRI data
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Table 2. Average values of the maximum sizes of
bile duct stones, depending on the diagnostic
method, mm

r:fhs:;ement n Mean SD Min—Max p*
Choledochoscopy 128 9,52 0,60 2—40 -
Ultrasound 128 8,05 0,95 2—120 0,192
CT 23 748 083 3—19 0,196
MRI 38 737 086 0—25 0,434

Note. * In relation to choledochoscopy.

Differences in the average values of the maximum size of bile
duct stones for choledochoscopy, CT, and MRI data were
determined in patients who underwent two corresponding
diagnostic procedures concurrently.

The diagnostic procedures used to measure the
maximum size of bile duct stones revealed no statis-
tical differences (Table 2).

A total of 89 (69.5 %) patients achieved complete
bile duct clearance after blind choledocholitho-
extraction, which was subsequently confirmed by
choledochoscopy: 86 (81.1%) had choledochot-
omy, and 3 (13.6 %) underwent transcystic com-
mon bile duct exploration. In other cases, bile duct
stones were removed using a Dormia basket, which
was passed into the common bile duct through the
working channel of the choledochoscope. Further
extraction of bile duct stones was carried out under
visual control.

Choledochoscopy was required for laparoscopic
choledocholithoextraction in 20 (18.9 %) choledo-
chotomy cases and in 19 (86.4 %) cases of transcys-
tic common bile duct exploration. Choledochos-
copy demonstrated an overall bile duct stone clear-
ance rate of 97.6 %.

In one case, the tight fixation of the bile duct
stone in the area of the papilla of Vater prevented
its removal during choledochotomy. In this case, we
successfully applied the rendezvous method.

Although choledochoscopy allows us to correctly
determine the completeness of stone removal, two
patients returned to us within a year after the op-
eration due to the presence of common bile duct
stones. One patient had Caroli’s disease whereas the
other had a diverticulum of the common bile duct.
Endoscopic papillosphincterotomy (EPST) was
used in both cases to remove bile duct stones: three
in a patient with Caroli’s disease and two in a pa-
tient with a diverticulum of the common bile duct.

After choledocholithoextraction and choledo-
choscopy, external drainage of the common bile duct
was performed in 15 (11.7 %) patients: 11 (10.4 %)
had choledochotomy and 4 (18.2%) underwent
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transcystic common bile duct exploration. Indi-
cations for external drainage in choledochotomy
patients were cases of purulent cholangitis and/or
biliary microcholedocholithiasis.

Postoperative complications were noted in
11 (8.6 %) patients: grade II complications in
6 (4.7 %) and grade III complications in 5 (3.9 %).

The average postoperative bed-day was 8.2+0.3
days, and the total bed-day was 12.7 + 0.4 days.

There were no fatalities.

Discussion

Gallstone disease and its complications, such as cal-
culous cholecystitis and choledocholithiasis, remain
an urgent problem in abdominal surgery [7, 27, 32].
According to modern research, the incidence of
common bile duct stones in patients with symp-
tomatic gallstone disease varies widely and reaches
5—33 %, depending on age [8, 13, 18]. The manage-
ment of such patients requires the use of minimally
invasive approaches, the reduction of surgical trau-
ma, the reduction of bed-days and, accordingly, the
cost of treatment [3, 23].

According to research, the frequency of compli-
cations arising from transpapillary interventions
is 3.6—12%. Among them, the most common are
acute pancreatitis, perforation of the duodenum,
bleeding, and cholangitis [8, 25, 33]. Complications
after EPST were recorded in 9.4—11.1% of cases
[19, 27, 28].

Choledochoscopy combined with choledocho-
lithoextraction and simultaneous cholecystectomy
began to be used in the late 1990s. At first, access
through the cystic duct was used, and later, choled-
ocholithotomy was performed, which significantly
expanded the possibilities of choledocholithoex-
traction [9, 15, 33].

Laparoscopic common bile duct exploration
(LCBDE) is performed through the cystic duct and
by choledochotomy, followed by primary sutures or
drainage. In fact, applying primary sutures in com-
parison with drainage of the common bile duct is an
obvious advantage for the patient [3, 19, 28]. The
main disadvantages of drainage of the common bile
duct are more prolonged hospitalisation, loss of bile,
water-electrolyte disorders, additional discomfort
for the patient, possible ascending infections of the
biliary tract, etc. 3, 20, 26].

Considering these factors, the recommended pro-
cedures should be choledochoscopy and transcys-
tic choledocholithoextraction, which is minimally
traumatic as it does not require choledocholitotomy
and allows for the avoidance of possible complica-
tions associated with drainage of the common bile
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duct [19, 28]. However, this approach has many
limitations: the size of the bile duct stone (< 6mm),
the bile duct stone must be the same or smaller in
diameter as the cystic duct, and the number of bile
duct stones (< 5). Additionally, choledochoscopy
and transcystic choledolithoextraction cannot be
performed in the case of proximal choledocholithia-
sis, strictures of the common bile duct, acute angle
between the cystic and common hepatic duct, or
difficult choledocholithiasis [ 13]. Based on national
and international data, fibrocholedochoscopes with
a diameter of up to 3 mm are commonly used for
performing choledochoscopy through the cystic
duct. However, these devices have a smaller work-
ing channel, worse performance, and are prone to
quick wear and fragility [3].

Taking into account the preoperative and in-
traoperative data, we used laparoscopic choledo-
cholithotomy, lithoextraction, and choledochos-
copy with a significantly higher frequency, namely
in 106 (82.8%) cases, compared to laparoscopic
choledocholithoextraction ~ and  choledocho-
scopy through the cystic duct, which were used in
22 (17.2%) patients. Some international studies
have reported comparable access ratios, specifically
65 %,/35 %) [3] and 76 %/24 % [15]. In cases where
the primary choledochoscopy reveals the presence
of a large common bile duct stone (> 15 mm), in-
trahepatic biliary stone, existing bile duct strictures
(of any origin), a stone stuck in the terminal section
of the common bile duct, or multiple choledocho-
lithiasis (> 3 bile duct stones, size >10 mm), it is
recommended to conduct choledocholithotomy to
explore the bile ducts [29].

The operative intervention lasted an average of
115.0 + 14.7 min., which is consistent with other au-
thors’ results of 96 min [15] and 120 min [3].

A total of 89 (69.5 %) patients achieved complete
bile duct clearance after blind choledocholitho-
extraction: 86 (81.1%) had choledochotomy, and
3 (13.6 %) underwent transcystic common bile duct
exploration.

Further extraction of bile duct stones was carried
out under visual control. According to our findings,
after choledochoscopy and choledocholithoextrac-
tion, an overall bile duct stone clearance rate was
97.6 %, which is consistent with the other authors’
data of 93.6 % [26] and 95 % [3].

Some studies show the frequency of compli-
cations ranging from 7% to 12.5% [2, 3, 23, 25],
which is consistent with our data: 8.6 % (according
to P. Clavien and D. Dindo).

The main complication was leakage of bile from
the sutures of the common bile duct, which in our
study was registered in 3.7 % of cases, which is less
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than the indicators cited by other authors of 9.5 %
[3]; 4.35% [18]; and 7.2 % [23].

There were no strictures on the common bile duct
and fatal consequences after a year of observation in
our study, as in other authors’ studies [19, 26, 29].

According to our data, the average length of
stay in a hospital (bed-day) was quite significant
and was 12.7 +0.4 days, while the world average is
slightly lower at 10.7 [15], 12 [3], and 6 [26]. First
of all, it can be explained by differences in patient
discharge criteria.

Based on our experience, blind choledocholitho-
extraction is effective in removing just 69.5% of
stones. Therefore, information about the number of
common bile duct stones and their characteristics
plays an important role in preventing their incom-
plete removal. Unfortunately, imaging techniques
such as ultrasound, CT, and MRI do not provide
comprehensive information on this matter. Our
findings show that, in relation to choledochoscopy,
imaging tests used for determining the number of
common bile duct stones in choledocholithiasis had
sensitivity and specificity rates of 41.4 % and 92.7 %
for ultrasound, 72.7 % and 83.3 % for CT, and 86.7 %
and 60.9 % for MRI, respectively.

Considering the obtained data, the leading role
in the diagnosis of choledocholithiasis belongs to
choledochoscopy, due to which the risks of residual
choledocholithiasis can be minimised.

Choledochoscopy provides visualisation of the
extrahepatic bile ducts, the possibility of controlled
removal of all bile duct stones, one-stage surgical
treatment, preservation of the integrity of the pa-
pilla of Vater, and the absence of postoperative com-
plications typical for transpapillary interventions.

Conclusions

The imaging techniques used for determining the
number of common bile duct stones in choledo-
cholithiasis had sensitivity and specificity rates of
41.4 % and 92.7 % for ultrasound, 72.7 % and 83.3 %
for CT, and 86.7 % and 60.9 % for MRI, respectively.

A total of 89 (69.5 %) patients achieved complete
bile duct clearance after blind laparoscopic choledo-
cholithoextraction: 86 (81.1 %) had choledochoto-
my, and 3 (13.6 %) underwent transcystic common
bile duct exploration.

Choledochoscopy was required for laparoscopic
choledocholithoextraction in 18.9% of choledo-
chotomy patients and in 86.4 % of those who un-
derwent transcystic common bile duct exploration.
Choledochoscopy demonstrated an overall bile
duct stone clearance rate of 97.6 %.

Our study is limited by its unicentricity.
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XO0J1EOXOCKOIIIA B JIAIAPOCKONIIYHOMY JIiIKyBAHHI XBOPUX
13 X0J1€10X0J1ITia30M: JOCBiJ OJHOI'O IEHTPY

A.M. Cycak, M. B. Makcumenko, JI. 0. Mapkyxaan, B. B. BoakoBenpkuii
Hamnionampanuit Mmennunnii yHiBepcuret iMeHi O. O. Boromosnsis, Kuis

Jlamapockoniyna xonegoxockonisa (JIXC) € ogHuM i3 METOIB JOCTIPKEHHA JKOBYHUX MIPOTOK T4 A€ 3MOTY
BUJJAJIUTU KOHKpEMEHTHU. [H(popMallii po i nepeparu s JiarHOCTUKU XOIeA0X0iTiazy (XJI) T4 BUKOHAHHS
JIAIIAPOCKOIIIYHOI XOJIe10X0omiToeKCTpakii (JIXJIE) HeZOCTaTHBO.

Merta — y xBopux i3 XJI nOpiBHATH €(PEKTUBHICTb IPOMEHEBUX METOZAIB 1iarHOCTUKU i JIXC Ta OLiHUTH pOJIb
OCTAaHHbOI B TeXHOJI0Tri1 JIXJIE.

Marepiaau Ta MeTOAH. [IpOaHATI30BAHO PE3YIBTATH JiKyBaHHA 128 XBOPHUX i3 KATBKYIBO3HUM XOJICITUCTU-
TOoM i XJI MmeTogoM JIXJIE 3 BukopuctanHaM JIXC. OLiHIOBAIM Yy TJIMBICTb i CIIEU(PIYHICTD YIBTPA3ByKOBOI'O
JOCIJPKEHHS, KOMITIOTEPHOI Td MAIHITHO-PE3OHAHCHOI TOMOTPAadii 00 AiarHOCTUKHU XJI, 4 TAKOX €(PEKTUB-
HiCTb OJHOETAITHOI'O JIIKYBAHHS KAJIbKY/JIbO3HOI'O Xonenuctuty i XJI i3 3acrocyBanusam JIXC ta JIXJIE.

Pe3ynabraTH. YCTAHOBJICHO HEBUCOKI IIOKA3HUKHU Yy TJIMBOCT] T4 CIIELM(PIYHOCTi IPOMEHEBUX METO/IB 1iarHOC-
THKH IIOJO AidMETPa 3arA/IbHOI JKOBYHOI IIPOTOKU T4 KiJIbKOCTi KOHKPEMEHTIB Y Hill. OUMIIEHO JKOBYHI NUIAXU
BiJJ KOHKPEMEHTIB METO/IOM CJIIIOTO TPOJHHIY B (69,5 % XBOPUX: IIPU XOJICAOXOTOMIYHOMY OCTyI — Vv 81,1 %,
IIPH JJOCTYII KPi3b MiXypoBy IPOTOKY — Vv 13,6 %. JomaTkose 3acrocyBanHst JIXC i3 JIXJIE 326€31e4nIO IIOBHE
BH/IAJICHHS KAMEHIB y 97,6 % XBOPHX.

BrCHOBKH. [Ipu X0/1€10XO0IiTia3i Yy JIMBICTD i CIIEHU(PIYHICTE IPOMEHEBUX METO/IB JiarHOCTUKU KiJIbKOCTI
KOHKPEMCHTIB Yy 34ra/IbHil JKOBYHIU HPOTOLl CTAHOBUTH I YABIPA3BYKOBOI'O JOCIipKeHHA 41,4 Ta 92,7 %
Bi/ITOBITHO, /11 KOMITIOTEPHOT TOMOTrpadii — 72,7 i 83,3 %, A5l MaTHITHO-PE30HAHCHOT TOMOrpadii — 86,7 Ta
60,9 % BITOBIZIHO. XOJIEMOXOCKOITIS B CKIA/Ii TATTAPOCKOIIIYHOT XOTIEJOXOMITOEKCTPAKITiT 6y1a notpibHa 18,9 %
XBOPHM IIPH 3ACTOCYBAHHI XOJIEOXOTOMIYHOIO JIOCTYITY i 86,4 % — MPH JOCTYI KPi3b MiXYPOBY IIPOTOKY,
326€3MeYrIa BiCyTHICTh KOHKDEMEHTIB Y JKOBYHUX [UBIXAX y 97,6 % MaltieHTiB.

KJIr090Bi cJ10Ba: XOJIE/IOXO0J1iTia3, XOIETOXOCKOITIS, XOIEAOXOIITOCKCTPAKIL, MEXAHIUHA KOBTSHHUIISL
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