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Abstract: Laparoscopic cholecystectomy is widely recognized as the gold standard for surgical
treatment of gallstone disease. Despite its high efficacy and low rate of early complications after
surgery, some patients still experience abdominal symptoms after surgery. The results of some
studies show that approximately 25% of patients experience abdominal complaints requiring medical
assessment one month after surgery. Active postoperative follow-up is considered to play a key role
in improving patients' quality of life and identifying symptoms that remain after surgery for various
reasons. With the growth of digitalization in health care, telemedicine technologies are opening up
new opportunities to improve the effectiveness of postoperative monitoring. However, telemedicine
services also face a number of challenges, including technical limitations, unequal access to digital
technologies, the need to adapt clinical protocols, and the potential threat to patient data security.
The present prospective study was conducted between 2024 and 2025 at two medical institutions in
Ukraine. The study comprised 70 patients who underwent laparoscopic cholecystectomy for gallstone
disease. The age of participants ranged from 24 to 67 years, with a mean age of 44.3 = 10.8 years.
Exclusion criteria included performing open instead of laparoscopic cholecystectomy, complicated
intraoperative course, severe comorbidities (decompensated diabetes mellitus, malignancies, advanced
heart failure), psychiatric disorders, lack of internet access, or refusal to participate in telemedicine
follow-up. The patients were divided into two groups: the main group received postoperative support
using telemedicine, while the control group received traditional outpatient care. Patients in the main
group were at liberty to seek face-to-face outpatient care at any time. Quality of life was assessed
using validated Ukrainian versions of the EQ-5D-5L and SF-36 questionnaires 1, 6, and 12 months
after surgery. The results showed positive changes in quality of life for the entire group during the
vear after the intervention. The average EQ-5D-5L index increased from 0.90 to 0.95 over 11 months,
and the physical and psycho-emotional components of the SF-36 increased from 70.3 to 82.6 and
from 73.0 to 85.0, respectively. It is worth noting that at no stage of the observation were there any
statistically significant differences between the main and control groups in terms of quality of life as
assessed by the above-mentioned questionnaires. This finding indicates that telemedicine tools may
be as effective as traditional postoperative supervision in terms of quality of life. The introduction
of telemedicine into postoperative care is safe, effective and patient-centered, especially in cases
where in-person consultations are not possible or require additional financial or time costs. The study
suggests that telemedicine could be a valuable option of postoperative management for patients who
have undergone laparoscopic cholecystectomy, highlighting its potential for wider integration into
routine postoperative management.
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Introduction

Gallstone disease (GSD) is one of the most
common disorders of the liver and bile ducts and
affects 10-20% of adults in developed countries.
Observations have shown that GSD is more
common as people get older, and its prevalence is
twice as high among women. This discrepancy is
primarily attributed to hormonal factors, including
estrogen levels, pregnancy, and the utilisation of
hormonal contraceptives [1]. There are some other
risk factors to consider, which include obesity, a
sedentary lifestyle, and genetic predisposition.

Symptomatic gallstone disease can have a
significant impact on patients' quality of life,
often resulting in chronic pain, dyspepsia, and
the potential for acute complications. Most
medical researchers agree that laparoscopic
cholecystectomy (LC) is the best option for
treating cholelithiasis because it is safe, effective,
relatively low-risk and patients make a quick
recovery.

In Ukraine the number of cholecystectomies
performed each year has increased over the past
decade reaching a record high of 160.5 operations
for every 100,000 people in 2023. Concurrently,
the mortality rate showed stability, maintaining a
consistent range of 0.21-0.25% [3].

Despite the LC proving successful in most
cases, some patients experience ongoing or new
abdominal symptoms in the postoperative period.
The most prevalent complaints encompass
intermittent abdominal pain, dyspeptic syndrome,
bloating, and disturbances in bowel movements.

According to international studies, up to
13% of patients report symptoms six months
after surgery, although an organic cause can be
identified in less than 1% of cases [4]. Based on
our preliminary findings [3], approximately 25%
of patients experience intermittent abdominal
complaints one month after surgery, requiring
medical attention.

The pathogenesis of postoperative abdominal
disorders in patients after LC is multifactorial.
Symptoms can originate by both biliary and non-
biliary factors. One of the common causes is

dysfunction of the sphincter of Oddi, which can
lead to intermittent or persistent pain, elevated
liver enzymes, bile duct dilatation, or even
recurrent pancreatitis [5].

Postoperative management of patients
involves a multifaceted approach, encompassing
meticulous  monitoring of the patient's
condition, expeditious identification of any
potential complications, and the judicious
implementation of both pharmacological and
non-pharmacological  interventions  when
deemed necessary. In the context of the ongoing
digitalisation of healthcare and the imperative to
optimise resource utilisation, there has been an
increasing use of telemedicine technologies in
clinical practice. The use of teleconsultations has
the potential to reduce the number of in-person
visits, save time for both patients and healthcare
providers, and ensure timely access to medical
care. [6-8]

Telemedicine presents several challenges,
including technical limitations, unequal access
to digital technologies, the need to adapt
clinical protocols, a potential increase in overall
healthcare expenditures due to overutilisation of
medical services, and additional risks to patient
safety [9]. However, when these technologies are
implemented in the appropriate manner, there is
a possibility that they may not compromise the
quality of life of patients in the postoperative
period [10].

Aim

The aim of this study is to assess the impact
of using telemedicine tools on patient’s quality
of life in the postoperative management after LC.

Materials and Methods

The prospective study was conducted during
2024-2025 at two healthcare institutions:
St. Paraskeva Medical Center (Lviv) and the
University Clinic of Bogomolets National
Medical University (Kyiv). The study included
70 patients who had LC for GSD. The inclusion
criteria were patient age between 18 and
75 years; LC performed no more than 4 weeks
prior to enrollment; confirmed diagnosis of
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GSD as the primary condition; signed informed
consent to participate in the study; and access
to a mobile phone or computer suitable
for remote monitoring. Exclusion criteria:
complicated surgical course (conversion to
laparotomy or extended surgical intervention);
early postoperative complications; confirmed
malignant neoplasm of any localization; severe
decompensated comorbid conditions (cardiac,
renal, or hepatic failure); pregnancy or lactation;
refusal to participate in the study; or inability to
comply with the study protocol (lack of access to
digital communication tools or limited ability to
use them).

Patients were divided into two groups. The
main group received postoperative care using
telemedicine tools, including asynchronous
remote  questionnaires,  teleconsultations,
and video consultations (n = 35). The control
group received standard outpatient follow-up
without the use of telemedicine tools (n = 35).
Patients were allocated to the main and control
groups using stratified randomization to ensure
balanced distribution between the two study
sites (Lviv and Kyiv). Within each stratum, a
computer-generated randomization sequence
(Microsoft Excel, RAND function) was used to
assign participants in a fixed 1:1 ratio. Allocation
was implemented immediately after confirming
eligibility and obtaining informed consent.

The EQ-5D-5L and SF-36 questionnaires,
validated in Ukrainian, were used to assess
quality of life. The wvalidated forms were
uploaded using Google Forms and distributed
by email. Assessments were carried out 1, 6,
and 12 months after surgery. Participants in the
main group completed the questionnaires online
via Google Forms, while patients in the control
group completed paper-based versions during
in-person visits to their physician. A visual
analogue scale (VAS) ranging from 0 to 10 was
used to evaluate overall patient satisfaction with
medical care. Patients were asked to respond
to the question: “How satisfied are you with
postoperative care and the treatment process?”
where 0 indicated complete dissatisfaction and
10 indicated maximum satisfaction.

The sample was characterized through the
utilization of descriptive statistical methods,
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encompassing the calculation of mean
values, standard deviations, frequencies, and
percentages. The t-test for independent samples
was utilized to compare the indicators between
independent groups (main and control). In order
to assess changes in quality of life over time (1, 6
and 12 months) within the same group, a paired
t-test was used, as well as an analysis of variation
with repeated measures (Repeated Measures
ANOVA) to identify the dynamics of changes at
three time points. Post-hoc pairwise comparisons
following Repeated Measures ANOVA were
performed using the Bonferroni correction to
adjust for multiple comparisons. Effect sizes
were calculated using Cohen’s d for t-tests and
partial eta-squared (n*p) for Repeated Measures
ANOVA. The analysis of the obtained results
was performed using the statistical software
packages MedStat v.5.2 and EZR version 4.1.2.
The study materials were reviewed and approved
by the Commission on Bioethical Expertise and
Research Ethics of the Bogomolets National
Medical University (Protocol Ne 195 dated
May 26, 2025). The study was conducted in full
accordance with the ethical principles outlined
in the Declaration of Helsinki (2013 revision).
Personal data were anonymized and handled
confidentially.

Results

Among the participants of the study, 45
(64.3%) were women and 25 (35.7%) were men,
which is consistent with epidemiological data
indicating a higher prevalence of GSD in women.
The main group included 21 women and 14 men,
while the control group consisted of 23 women
and 12 men. There was no statistically significant
difference in sex distribution between the groups

(p = 0.805).
The mean age of participants was
49.3 +13.1 years, ranging from 23 to

74 years. The mean age in the main group was
48.8 £ 13.2 years, and in the control group,
49.1 £12.7 years. There was no statistically
significant difference in age between the main and
control groups (p = 0.919). Table 1 and figure 1
show the mean EQ-5D-5L quality of life scores
1, 6, and 12 months after cholecystectomy in both
groups. Despite a slight tendency toward higher
scores in the main group, the difference between
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Table 1. Mean EQ-5D-5L quality-of-life scores (utility index) at 1, 6, and 12 months
after laparoscopic cholecystectomy in the main and control groups

Grou 1 month mean + SD (utility 6 months mean = SD 12 months mean + SD
P index) (utility index) (utility index)

Main 0.91 +0.05 0.94 +0.04 0.96 +£0.03

Control 0.89 +£0.06 0.92 +£0.05 0.94 +0.04
0,98 None of the differences between the main and
0.96 control groups reached statistical significance

(p > 0.05).

0,94 Among the total sample (n="70), a statistically
0.92 significant improvement in quality of life was
observed between 1 and 12 months after LC.
0.9 Both groups showed an improvement in physical
0.88 and psychoemotional components of quality of
life, as measured by the SF-36 questionnaire,
0.86 over the one-year period after the intervention
0.84 (p <0.001), which is consistent with the natural
Main group Control group course of recovery after cholecystectomy.
21 month 26 months 12 months A statistically significant difference was

Figure 1. Mean quality of life scores according to
the EpQ-5D-5L questionnaire (utility index) at 1, 6,
and 12 months after laparoscopic cholecystectomy.

the groups was not statistically significant at any

time point (p > 0.05).

Table 2 shows the mean scores of the
physical (PCS) and mental (MCS) components
according to the SF-36 questionnaire in the
main and control groups 1, 6, and 12 months

after LC.

Table 2. Mean SF-36 physical (PCS)
and mental (MCS) component scores (points)
at 1, 6, and 12 months after LC

Time after HEL B
Group T Mealf + SD Mealf + SD
(points) (points)
Main 1 month 72+9 74+£8
6 months 807 83+ 6
12 months 83+6 86+t 5
Control |1 month 70+ 10 72+£9
6 months 78 £ 38 81+£7
12 months 82+7 84 +6

also observed according to the EQ-5D-5L
questionnaire between 1 and 12 months after
surgery (p<0.001). These findings are presented
in Table 3, Figure 2, and Figure 3.

The distribution of satisfaction values on the
visual analogue scale (VAS) was found to be non-
normal (p< 0.00001, according to the Shapiro-
Wilk test). The mean level of satisfaction in the

Table 3. Statistically significant changes in
quality-of-life indicators according to the
SF-36 (points) and EQ-5D-5L questionnaires
(utility index) between 1 and 12 months
after laparoscopic cholecystectomy
in the total sample

Mean £ SD p
EQ-5D-5L
1 month 0.90 + 0.06
p<0.001
12 months 0.95+0.03
SF-36 Physical Health
1 month 70.3+4.7
p<0.001
12 months 82.6 £3.7
SF-36 Mental Health
1 month 73.0+4.3
p<0.001
12 months 85.0+£3.7
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Figure 2. Mean quality of life scores
according to the SF-36 questionnaire (points)
in the total sample 1 and 12 months after
laparoscopic cholecystectomy in the total sample
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Figure 3. Mean quality of life scores according
to the EQ-5D-5L questionnaire (utility index) 1
and 12 months after laparoscopic cholecystectomy
in the total sample

total sample is Me (QI-QIII) 8.0 (8.0 - 9.0). The
main group is characterised Me (QI-QIII) 9.0
(8.0 - 9.5) while the control group exhibits an
average score of Me (QI-QIII) 8.0 (8.0 - 9.0).
The data show a slight tendency for a higher
median in the main group, but these differences
are not statistically significant (p = 0.49).

Discussion

Since its introduction in the early 1990s, LC
has gradually become the preferred method for
gallbladder removal, largely due to the many
advancements in medical technology that have
taken place over the years. In the current medical
practice, LC is considered the standard of care
for a range of conditions, including symptomatic
cholelithiasis, chronic cholecystitis, and even
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complications like gallstone pancreatitis. LC
has been adopted in a number of high-income
countries, where it appears to offer a number
of advantages, including shorter hospital stays,
faster recovery, and reduced overall healthcare
costs. Its safety profile is well-established, with
a reported mortality rate as low as 0.22%—0.4%,
which further supports its role as a first-line
surgical intervention. [11]

The findings of this study demonstrate that
the use of telemedicine in the postoperative
management of patients after LC provides
outcomes that are comparable to those achieved
through conventional outpatient follow-up. Both
groups demonstrated statistically significant
improvements in EQ-5D-5L and SF-36 scores
over the 12-month period following surgery,
which appears to be consistent with the natural
course of postoperative recovery.

These results are consistent with previous
research indicating a gradual enhancement
of health-related quality of life after surgical
treatment of gallstone disease. According
to a meta-analysis by Deborah et al. (2022),
postoperative EQ-5D utility scores typically
approach 0.93, which aligns well with the values
observed in this study and supports the external
validity of our findings. [12]

Our study did not reveal clinically meaningful
differences between telemedicine-based and
traditional follow-up formats. This finding
indicates that telemedicine support may serve as
a viable alternative to conventional postoperative
monitoring, aligning with current trends in the
digitalisation of healthcare [6, 13].

According to recent studies, postoperative
care incorporating telemedicine technologies
offers several potential advantages, including a
reduction in the number of in-person visits [7, §],
time and resource savings for both patients and
healthcare providers [14], and high levels of
patient satisfaction while maintaining clinical
effectiveness [13, 15]. The aforementioned
benefits of telemedicine-based approaches
suggest their potential as a promising strategy
in the postoperative management of patients
with gallstone disease. The findings of this study
demonstrate the high level of quality of life, which
is consistent with the results reported by Taha
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OuiHka IKOCTI KUTTS NAMIEHTIB MiCJIf JTANAPOCKOMIYHOI X0JIeIUCTEKTOMIl

Tersina Crapoay0, Bosonumup boromas
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Hamionansuuii Mequuauit yaisepcutet iMmeHi O. O. boromonsiy, Kuie, Ykpaina
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Anomauyia: nanapockoniuna Xoneyucmekmomis WUPOKO BUSHAHA 3010MUM CMAHOAPMOM
XIipypeiuno2o NiKY8anHs HcO8UHOKAM aHOI x6opodu. Hezsaswcarouu na ucoky epekmuenicms onepayii
ma HU3bKUL PiBeHb PAHHIX YCKAAOHEHb, 32I0HO 3 pe3YIbmamamu. HOnepeoHix 00Cai0HceHb, NPUOIUZHO
25% nayicnmis 6i0uyearomv aOOOMIHANLHI CKAp2U, WO BUMALAIOMb MEOUUHO20 O0OCMENCEeHHs.
yepesz micays nicas onepayii. Akmuene nicisionepayiiine CnOCMepPeNCeHHs 86aHCAEMbCS KIIOYOBUM
Gaxmopom y noninuerti AKocmi HCumms NayieHmie ma 8UsGNeHHI CUMNMOMIB, WO 3ATUULAIOMbCS
nicisn onepayii 3 pisHUX NPUYUH. 3 PO3GUMKOM YUDPOBI3ayii 6 eany3i OXOPOHU 300p08'sE mexHOoN02ii
menemeOuyUHY BIOKPUBAIOMb HOBI MOJMCIUBOC 011 NIOBUWEHHS eheKMUBHOCTI NiICAAONePaAYIUHO20
cnocmepexcents. OQOHax nociyeu menemMeOuyuHUu maxko#C CMUKAIOMbC 3 HU3KOW BUKIUKIE,
ceped SAKUX MEeXHIYHI O0OMeXNCeHHs, HepigHULl O0CMYn 00 YUPPOBUX MeXHON02iU, HeoOXIOHICmb
aoanmayii KIHIYHUX NPOMOKONIE ma nomenyiliHa 3acpo3a Oesneyi Oanux nayichmie. [lawne
npocneKkmusHe O0Cai0NCeHHs NPOBOOUIOCs 8 nepiod 3 2024 no 2025 pik y 060X MeOUUHUX 3AK1A0AX
Yipainu. ¥V oocniosxcenni opanu yuacme 70 nayicnmis, skum 010 npoeedeHo 1anapoCKONiyHy
XONeyucmekmomilo 3 Npueooy HCOGYHOKAM'aHOI xeopodbu. Bix yuacnuxie konuseascs 6i0 24 0o
67 pokie, cepeonili gik — 44.3 £ 10.8 poxy. Kpumepiamu suxnrouenHs 6yau: npoeedeHHs 8i0KpUmoi
Xoneyucmekmomii 3amicmes 1anapoCcKoniunoi, YCKIAOHeHUll nepebie onepayii, mMsAXCKi CynymHi
3aX680pPI6AHHS (0EKOMNEHCOBAHUL YYKPOSUlL Oiabem, 3105KICHI HOB0YMEOPEHH S, BUPAdICEHA cepyesa
HEOOCMAamHiCmy), NCUXIYHI po31adu, 8i0cymHicms docmyny 0o Inmepuemy abo 6iomosa 8i0 yuacmi y
menemeouyHomy cnocmepedcenni. Ilayicumis 6y10 po3nodineHo Ha 08i epynu: 0OCHOBHA OMPUMYBALA
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nicasonepayiinuil Cynpogio i3z UKOPUCAHHAM meleMeOUyUHU, a KOHMPOIbHA - MAld Mpaouyiline
ambynamopue cnocmepedcenus. 3a nompedu nayieHmu OCHOBHOI epynu Mo2iu 8 0yOb-AKUll Yac
36EPHYMUC 3 OYHOIO AMOYIAMOPHOK 00NOMO20i0. AKicmb dcumms YYACHUKIE OO0CHIONCEHHS.
OYIHIBANLACA 3 OONOMO20I0 8ANIO0BAHUX VKPAIHCbKUX 6epciti onumyeanvhuxie EQ-5D-5L ma SF-36
yepes 1, 6 ma 12 micayis nicia onepayii. Pezynomamu noxazanu no3sumueHi 3MiHU 8 IKOCMI dHcumms
3aeanvHoi 8UbIpKU npomsazom poky nicis empydanns. Cepeonii inoexc EQ-5D-5L 3pic 3 0.90 0o 0.95
3a 11 micayis, a ¢hizuunuti ma ncuxoemoyivinuii komnowenmu SF-36 3pocau 3 70.3 00 82.6 ma 3 73.0 0o
85.0 sionosiono. Bapmo 3aznauumu, wjo Ha H#coOHOMY emani cnocmepexcenHst He 6)10 CMamucmu4Ho
SHAUYWUX BIOMIHHOCMEL MIJC OCHOBHOI0 MA KOHMPOIbHOIO 2PYNAMU 3a AKICIIO HCUMMSL, OYIHEHOHO
3a donomo2o1o suwesasHadenux ankem. Lleti 6ucHOB0OK c8iouums npo me, Wo 3acobu menemeouyuHu
MOACYMb OYyMU HACMITLKU JHC eqheKMUBHUMU, K | MPAOUYIHUL NICAAONepayiuHUll Ha21a0, 3 MOYKU
30py AKOCMI Hcummsl. 3a2a10M 86AAHCAEMBCS, U0 BNPOBAOIHCEHHS MelleMeOUYUHU 8 NICAAONePayiuHUL
00271510 € Oe3neyHuM, eqheKmuHUM i OPIEHMOBAHUM HA NAYIEHMA, 0COOIUBO 8 MUX BUNAOKAX, KOIU
OUHI KOHCYIbMAyii HeMOXCIUBI abo 6uUMazaoms 000AMKOBUX (DIHAHCOBUX AOO YACOBUX BUMPAM.
IIposedene 0ocnioxcennss NOKA3ye, wWo meiremeouyuHa moxce ymu ehexmusHow albmepHamuso
nicisonepayiiHomy 6e0eHHI0 NAYiEHMIE Nicisa 1anapoCKONiYHoi Xoneyucmekmomii, niOKpecironyu ii
nomenyian 015 OLbW WUPOKOT iHmezpayii @ pyMmuHHy KAiHIYHY NPAKMUK).

KurouoBi cioBa: Jlucranuiiina koHcynbrauis; KoBuyHokam siHa xBopoOa; Jlamapockomiyna
xoneructekromist; Ilicnsoneparniitnuit nornsin; Pesynsratu nikyBanHs; TenmemenuiinHa; SIKicTh
JKHUTTA.
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