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Abstract

Introduction. Acute calculous cholecystitis remains one of the most common emergency surgical 
conditions. Performing laparoscopic cholecystectomy in patients with concomitant respiratory diseases, 
particularly COVID‑19, is associated with additional risks due to the adverse effects of carbon dioxide 
pneumoperitoneum on respiratory and cardiovascular function.
Aim. To compare the effects of laparolifting and conventional laparoscopic cholecystectomy with carbon 
dioxide pneumoperitoneum on respiratory and cardiovascular parameters, postoperative course, and 
complication rates.
Materials and methods. A comparative clinical study was conducted in 41 patients with acute calculous 
cholecystitis and concomitant COVID‑19 infection (grade 1‑2 lung involvement). The study group (n=26) 
underwent laparoscopic cholecystectomy using a laparolifting technique, while the control group (n=15) 
underwent surgery with carbon dioxide pneumoperitoneum. Clinical, laboratory, and instrumental 
parameters were assessed, including complication rates, length of hospital stay, heart rate (HR), oxygen 
saturation (SpO₂), blood pH, peak airway pressure, and postoperative oxygen demand.
Results. The laparolifting group demonstrated a  significantly lower complication rate compared to 
the pneumoperitoneum group (7.6% vs. 33.3%; p<0.05) and a  shorter hospital stay. Carbon dioxide 
pneumoperitoneum was associated with increased heart rate, decreased SpO₂, a tendency toward acidosis, 
and elevated peak airway pressure. These changes were less pronounced in the laparolifting group, which 
also showed a faster reduction in postoperative oxygen demand.
Conclusions. The laparolifting technique is a  safer alternative to conventional laparoscopic 
cholecystectomy in patients with respiratory pathology, providing more stable respiratory and 
hemodynamic parameters, reducing complications, and shortening hospital stay.
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INTRODUCTION

Acute gallstone cholecystitis remains one of the most 
common surgical conditions among the adult population 
worldwide, with a  steadily increasing incidence largely 
attributable to population aging  [1]. The prevalence 
of gallstone disease varies across regions, affecting 
approximately 10‑15% of adults in Western countries and 
up to 20% in certain areas of Asia and North America [2]. 
Given the high frequency of gallstone cholecystitis and 
its potential for severe complications, prompt diagnosis 
and timely surgical intervention are essential. Early 
laparoscopic cholecystectomy (LC) is therefore widely 

accepted as the treatment of choice for this condition. 
Conventional LC requires the creation of a carbon dioxide 
pneumoperitoneum to establish an adequate operative field. 
The resulting elevation in intra-abdominal pressure leads to 
diaphragmatic displacement and increased tension, which 
may adversely affect surgical outcomes in patients with 
underlying respiratory disease. In patients with limited 
cardiopulmonary reserve, compression of intrathoracic 
structures can overwhelm compensatory mechanisms 
and contribute to the development of intraoperative and 
postoperative complications  [3]. In addition, the extensive 
absorptive surface of the peritoneum facilitates significant 
uptake of carbon dioxide, resulting in hypercapnia within 
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the portal venous system and hepatic circulation, with 
potential progression to systemic oxygen deficiency. 
Severe hypercapnia has been shown to exert a  negative 
inotropic effect by reducing myocardial contractility, 
impair atrioventricular conduction, induce arterial 
hypotension, and increase vagal tone, ultimately leading to 
bradycardia [4].

Laparoscopic surgery is also associated with a shift 
toward hypercoagulability within the patient’s hemostatic 
system. When combined with elevated intra-abdominal 
pressure and patient positioning in the Fowler position, 
this prothrombotic tendency increases the risk of deep 
vein thrombosis and pulmonary embolism, underscoring 
the need for appropriate preventive strategies [5].

One approach to mitigating the adverse 
physiological effects of pneumoperitoneum is the 
development of «gasless laparoscopic» techniques, which 
utilize various methods of mechanical abdominal wall 
elevation, often performed under epidural anesthesia. The 
«gasless laparoscopy» method minimizes or eliminates the 
cardiopulmonary and metabolic disturbances associated 
with carbon dioxide insufflation while preserving the well-
established benefits of minimally invasive surgery [6].

AIM

The present study aims to compare perioperative 
hemodynamic parameters, blood oxygen saturation, 
blood pH, and peak airway pressure during emergency 
laparoscopic cholecystectomy performed using different 
surgical techniques in patients with acute gallstone 
cholecystitis and concomitant viral lung infection.

MATERIALS AND METHODS

Between December 2021 and December 2022, 
a  clinical study was conducted to evaluate treatment 
outcomes in patients with acute gallstone cholecystitis 
complicated by concomitant COVID‑19 respiratory 
infection with grade 1‑2 lung involvement.

The study underwent ethical review by the Ethics 
Committee of Poltava State Medical University and 
received a  favorable opinion (Minutes No. 198, October 
21, 2021), confirming compliance with the core provisions 
of the ICH GCP guidelines, the Council of Europe 
Convention on Human Rights and Biomedicine, and 
the World Medical Association Declaration of Helsinki 
(Seoul revision, 2008) on ethical principles for biomedical 
research involving human subjects.

Clinical and laboratory monitoring was focused 
on the outcomes of emergency surgical treatment in 
41 patients with confirmed COVID‑19 pneumonia and 
a  verified diagnosis of gallstone disease complicated 
by gallstone cholecystitis. During 2021, all patients 
underwent laparoscopic cholecystectomy (LC) at the 

clinical base of the Department of Surgery No. 4 with 
Minimally Invasive Surgery, Poltava State Medical 
University, located in the surgical department of the 
Municipal Enterprise «3rd City Clinical Hospital of the 
Poltava City Council» (Poltava, Ukraine).

In accordance with the study requirements, patients 
urgently hospitalized with acute gallstone cholecystitis 
and concurrent COVID‑19 infection were randomized into 
two groups. The study group included 26 patients who 
underwent gasless laparoscopic cholecystectomy utilizing 
the laparolifting technique [7]. The control group consisted 
of 15 patients who underwent conventional laparoscopic 
cholecystectomy with carbon dioxide pneumoperitoneum. 
All patients underwent a  standardized four-port 
laparoscopic cholecystectomy (LC) with clip application 
under endotracheal anesthesia and mechanical ventilation 
(MV). In the control group, the operative field was created 
by carbon dioxide insufflation, maintaining intra-abdominal 
pressure at 10‑12 mm Hg. In contrast, surgical access in the 
study group was achieved using the laparolifting technique, 
which completely eliminated the need for carbon dioxide 
insufflation. Mechanical ventilation was provided using 
a  V8600 mechanical ventilator (ORICARE, China). In 
the postoperative period, analgesia was administered on 
demand using various nonsteroidal anti-inflammatory 
drugs (NSAIDs). Perioperative analgesia was achieved 
using a  multimodal regimen consisting of dexketoprofen, 
ketorolac, nefopam, and paracetamol.

Data collection included detailed demographic 
and clinical characteristics, such as age, sex, body 
mass index (BMI), and the American Society of 
Anesthesiologists (ASA) physical status classification. 
Screening for gallstone disease was performed using 
B-mode ultrasonography with the «ULTIMA PA» system 
(«Radmir» SE RI REW, Kharkiv, Ukraine) equipped 
with a  convex transducer operating at frequencies of 
2.5‑5.5 MHz. Surgical and anesthetic risks were assessed 
according to the ASA Physical Status Classification 
System, which is widely used to estimate perioperative 
morbidity and mortality. Hepatic functional status 
was evaluated by monitoring the dynamics of selected 
biochemical markers and organ-specific enzymes. The 
following laboratory parameters were analyzed: total 
protein (g/L) using the colorimetric method; transaminase 
concentrations, specifically alanine aminotransferase 
(ALT) at 0.14  ±  0.11 mmol/L (primarily localized in the 
cytoplasm of hepatocytes) and aspartate aminotransferase 
(AST) at 0.18  ±  0.10 mmol/L (concentrated within 
the mitochondria); and lactate dehydrogenase (LDH) 
at 0.81  ±  0.04  U/L. Venous blood pH was measured 
using an XS pH 50 VioLab Complete Kit laboratory pH 
meter (equipped with a  201T electrode). Reference pH 
values ranged from 7.35 to 7.45 units (u). SpO2 patients 
were monitored via continuous non-invasive arterial 
oxygenation measurement (transmission pulse oximetry) 
using the UM 300 device («UTAS Company», Ukraine).
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Postoperative pain intensity was assessed using the 
VAS (Visual Analog Scale) [13].

Normality of data distribution was assessed 
using the Kolmogorov-Smirnov test. A  p-value <  0.05 
was considered indicative of statistical significance. 
Continuous variables with non-normal distributions are 
presented as medians with interquartile ranges (IQR), 
while categorical variables are reported as absolute 
numbers and percentages.

Between-group differences for continuous variables 
were evaluated using Student’s t-test when data met 
parametric assumptions. Differences were considered 
statistically significant at the p  <  0.05 level (where p 
represents the indicator of statistical significance), which 
is the standard convention for medical and biological 
research.

For variables with non-normal distributions, the Mann-
Whitney U test was applied as a non-parametric alternative 
to Student’s t-test. For dichotomous variables, the chi-
square (χ²) test was additionally calculated to determine 
the significance of frequency differences between two 
independent distributions  [9]. All statistical computations 
were performed using the JASP 0.16 software.

RESULTS

Clinical outcomes of laparoscopic cholecystectomy 
performed using the laparolifting technique were 
compared with those of conventional procedures 
employing carbon dioxide pneumoperitoneum in patients 
with concomitant COVID‑19 respiratory infection. 
A  summary of the comparative clinical effectiveness of 
both approaches is presented in Table 1.

Table 1
Comparative Clinical Outcomes of Laparoscopic Cholecystectomy Using Laparolifting Versus Carbon Dioxide 

Pneumoperitoneum in Patients with Concomitant COVID‑19 Respiratory Infection

Parameters
Surgical Outcomes

Laparolifting
n = 26

Carbon dioxide pneumoperitoneum
n =15

Effectiveness, % 100 100
Mortality 0 0
Complications, n,  % 2(7,6) 5 (33,3) *
Length of hospital stay (LOS), days 4.17 ± 0.47 6.06 ± 0.84*
Discomfort Minimal Moderate

Note: * – р < 0.05.

In the carbon dioxide pneumoperitoneum group, 
complications included shoulder tip pain (referred 
shoulder pain) in 3 cases and elevated arterial blood 
pressure requiring additional pharmacological intervention 
in 2 cases. Conversely, among patients who underwent 
laparoscopic surgery using the proprietary laparolifting 
device, hypertension was observed in only one instance. 
The development of referred shoulder pain (pain in the 
scapulohumeral region) is attributed to direct pressure 
on the parietal and visceral peritoneum, which triggers 
the pain response. In addition, residual carbon dioxide 

trapped between the diaphragmatic dome and the 
liver may contribute to persistent localized pain in the 
scapulohumeral region.

The duration of hospital stay was significantly 
shorter in the laparolifting group compared to the carbon 
dioxide pneumoperitoneum group (4.17 ± 0.47 days vs. 
6.06 ± 0.84 days, respectively). Moreover, the overall 
recovery period, including the day of surgery, was 
approximately twofold shorter in patients who underwent 
gasless cholecystectomy.

Table 2
Characteristics of Heart Rate (HR), pH, and Oxygen Saturation in Patients Depending on the Laparoscopic 

Surgical Technique in the Perioperative Period
Parameter 1 2 3 4 p-value

HR, bpm Control Group
Study Group

90.23 ± 2.12
92.12 ± 2.34

110.24 ± 2.12*
102.14 ± 2.13*

98.23 ± 2.45*
94.21 ± 2.05

95.36 ± 2.43
90.26 ± 2.13

0.05
0.05

SpO2, %
Control Group
Study Group

98.84 ± 0.76
98.72 ± 0.83

96.12 ± 1.13*
98.12 ± 1.13

95.21 ± 1.32*
98.21 ± 1.32

98.32 ± 0.76
98.58 ± 0.86

0.05
0.05

Blood pH (7.37‑7.44 u)
Control Group
Study Group

7.39 ± 0.002
7.39 ± 0.003

7.37 ± 0.007*
7.38 ± 0.007

7.39 ± 0.006
7.39 ± 0.006

7.39 ± 0.002
7.39 ± 0.002

0.05
0.05

* Statistically significant differences were assessed relative to baseline values, which were obtained before carbon dioxide 
insufflation in the control group and prior to the placement of the laparolifting device in the study group.
1. Prior to carbon dioxide insufflation in the control group and before the installation of the laparolifting device in the study group.
2. Immediately after carbon dioxide insufflation in the control group and after the installation of the laparolifting device in the study group.
3. 30 minutes after carbon dioxide insufflation in the control group and 30 minutes after the start of surgery in the study group.
4. 30 minutes after carbon dioxide desufflation in the control group and 30 minutes after completion of surgery in the study group.
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Following carbon dioxide insufflation in the control 
group, statistically significant changes were observed 
in heart rate, oxygen saturation, and blood pH. The 
mean heart rate (HR) in the control group before carbon 
dioxide insufflation was 90.23  ±  2.12 bpm, with values 
ranging from 67 to 94 bpm. After insufflation, a significant 
increase in HR was noted, which persisted throughout the 
surgical procedure and began to decline only 30 minutes 
after carbon dioxide desufflation.

Following carbon dioxide insufflation in the control 
group, statistically significant changes were observed in 
heart rate, oxygen saturation, and blood pH. Specifically, 
the mean heart rate (HR) in the control group prior to 
carbon dioxide insufflation was 90.23  ±  2.12 bpm, with 
a minimum of 67 bpm and a maximum of 94 bpm. Upon 
carbon dioxide insufflation, these patients experienced 
a  significant increase in HR that persisted throughout 
the procedure, only beginning to subside 30 minutes 

after desufflation. In contrast, patients in the study group 
undergoing laparolifting demonstrated a  more rapid 
cardiovascular recovery. Although HR was monitored 
after device installation, values returned to baseline as 
early as 30 minutes after the onset of surgery.

Sequential blood gas analysis and pulse oximetry 
performed during cholecystectomy in patients with severe 
respiratory infection revealed a  progressive decrease in 
peripheral oxygen saturation (SpO2) during conventional 
laparoscopic surgery. Preoperative SpO2 levels did not 
differ significantly between the two groups. However, 
carbon dioxide insufflation in the control group led to 
a reduction in SpO2 from 98.84 ± 0.76% to 96.12 ± 1.13%. 
After 30 minutes of surgery, saturation decreased further to 
95.21 ± 1.32% (p < 0.05). Conversely, in the laparolifting 
group, neither trocar insertion nor surgical progression at 
the 30‑minute time point resulted in statistically significant 
changes in oxygen saturation levels (p > 0.05).

Figure 1. Ppeak parameter values during surgery in the observed groups (mm Hg),

* – p < 0.05.

Evaluation of intraoperative ventilation parameters 
during surgery (Fig.  1) demonstrated a  statistically 
significant difference between the two groups. In the 
control group undergoing conventional laparoscopic 
cholecystectomy, peak airway pressure (Ppeak) increased 
to 35 ± 2.4 mm Hg. In contrast, patients in the study group 
treated with laparolifting exhibited significantly lower 
Ppeak values, averaging 30 ± 2.3 mm Hg (p < 0.05).

Assessment of postoperative oxygen requirements 
over the first three days after surgery also revealed notable 
differences depending on the surgical approach. Patients 
in the laparolifting group consistently required less 
supplemental oxygen compared with those who underwent 
conventional laparoscopy. The postoperative trends in 
oxygen demand for both groups are illustrated in Fig. 2.

Analysis of the oxygen flow rate (L/min) 
required to maintain a  target oxygen saturation of 95% 
demonstrated an increase in demand in both groups on 
the first postoperative day. Oxygen requirements reached 
8.1 ± 0.3 L/min in the study group and 8.4 ± 0.4 L/min in 
the control group, with no statistically significant difference 
between the groups (p > 0.05). By the second postoperative 
day, oxygen demand remained elevated in the control group 
at 8.0  ±  0.4  L/min, whereas a  significant reduction was 
observed in the study group, where requirements decreased 
to 7.1  ±  0.5  L/min (p  <  0.05). On the third postoperative 
day, oxygen requirements declined further in both groups; 
however, this improvement was significantly more 
pronounced in the study group (6.3 ± 0.4 L/min) compared 
with the control group (7.3 ± 0.4 L/min) (p < 0.05).
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Figure 2. Patients’ postoperative oxygen demand during the first 3 days (L/min). * – p < 0.05.

DISCUSSION

Pulmonary involvement in respiratory infections, 
particularly COVID‑19, poses substantial challenges 
during the creation of carbon dioxide pneumoperitoneum. 
Previous studies have demonstrated that conventional 
laparoscopic techniques in such patients may contribute 
to the development of atelectasis, oxidative stress, 
cardiovascular dysfunction, and an increased incidence 
of postoperative complications  [10]. In this context, 
gasless laparoscopic cholecystectomy appears to be 
a more rational and physiologically appropriate approach 
for patients with concomitant respiratory pathology. 
Its principal advantages include the elimination of 
pneumoperitoneum-related technical constraints and, 
more importantly, the avoidance of hemodynamic, 
respiratory, and metabolic disturbances associated with 
elevated intra-abdominal pressure and carbon dioxide 
absorption [3].

In the present comparative study, 41 patients underwent 
emergency endovideo-laparoscopic cholecystectomy for 
acute gallstone cholecystitis in the setting of concurrent 
COVID‑19 respiratory infection with mild to moderate 
lung involvement (Grade 1‑2 lung involvement severity). 
Surgical treatment was performed using a  proprietary 
laparolifting technique facilitated by the developed 
device (Utility Model Patent No. 151309, «device for 
laparolifting») in 26 patients, while 15 patients underwent 
conventional laparoscopic cholecystectomy with carbon 
dioxide pneumoperitoneum. The study groups were 
comparable with respect to sex distribution, body habitus, 
and anesthetic risk, allowing for a  reliable assessment of 
technique-related outcomes.

Analysis of clinical results demonstrated that the 
laparolifting technique was associated with a significantly 
lower rate of perioperative complications and a  shorter 
duration of inpatient treatment compared with 
conventional pneumoperitoneum. In the control group, 
the establishment of carbon dioxide pneumoperitoneum 
at pressures of 12‑14 mmHg resulted in pronounced 
hemodynamic changes, accompanied by clinically 
relevant fluctuations in blood oxygen saturation and 
blood pH. These effects reflect the well-documented 
physiological burden imposed by carbon dioxide 
insufflation.

The tachycardia observed in COVID‑19 patients 
undergoing cholecystectomy with pneumoperitoneum 
can be explained by the substantial increase in intra-
abdominal pressure, which displaces the diaphragm 
cranially and restricts diaphragmatic excursion. This 
leads to elevated intrathoracic pressure, reduced venous 
return, and increased systemic vascular resistance. 
As a  compensatory mechanism, heart rate increases 
to maintain cardiac output in the setting of reduced 
stroke volume. In addition, increased peak airway and 
intrapleural pressures disrupt the ventilation-perfusion 
ratio, promoting the development of hypercapnia and 
respiratory acidosis  [11]. These mechanisms account for 
the observed decline in SpO2 following carbon dioxide 
insufflation in the control group. Such physiological 
alterations favor the development of atelectasis and 
increase venous shunting, which may rise from baseline 
values of 1‑3% to as much as 10% of total cardiac 
output. These effects are further exacerbated by general 
anesthesia. Under deep anesthesia, the hydrostatic 
effect, driven by an obligatory increase in pulmonary 
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blood volume, is exacerbated due to the impairment of 
compensatory vascular tone regulation mechanisms [12].

A reduction in SpO2 reflects impaired pulmonary gas 
exchange resulting from decreased alveolar ventilation, 
altered pulmonary perfusion, or a  mismatch between the 
two. This phenomenon is characteristic of both acute and 
chronic respiratory conditions, including pneumonia and 
chronic obstructive pulmonary disease. The associated 
hypoxemia (reduced blood oxygen content) compromises 
systemic oxygen delivery to tissues, posing a critical risk of 
damaging (potentially lethal) generalized tissue hypoxia.

Prevention of tissue hypoxia remains the primary 
indication for supplemental oxygen therapy. Traditionally, 
hyperoxemia was considered a benign or even protective 
transient state that provided a  safety margin against 
hypoxia. However, accumulating clinical evidence 
suggests that excessive oxygen administration in critically 
ill patients may exert deleterious systemic effects.

The adverse systemic effects of hyperoxemia include 
systemic vasoconstriction, reduced coronary blood flow, 
and impaired microvascular perfusion, which may lead to 
a  paradoxical reduction in regional oxygen delivery. As 
noted by A. K. Staehr-Rye  [13], although a high fraction 
of inspired oxygen (FIO2) may improve peripheral tissue 
oxygenation, it can simultaneously impair pulmonary 
function, particularly in patients with pre-existing lung 
disease. Nevertheless, hyperoxia increases tolerance to 
apnea and hypopnea and is therefore frequently used by 
anesthesiologists as a  prophylactic strategy during high-
risk intraoperative phases, such as anesthesia induction 
and emergence [14,  15].

CONCLUSIONS

Laparoscopic cholecystectomy performed using 
the laparolifting technique in patients with concurrent 
COVID‑19 respiratory infection and pneumonia 
significantly reduces perioperative pulmonary 
complications and cardiovascular stress. The technique 
ensures stable perioperative oxygenation, decreases 
postoperative supplemental oxygen requirements 
in patients with impaired respiratory function, and 
contributes to a shorter duration of hospital stay.

Future Research Perspectives. Future research 
should focus on validating the advantages of 
the laparolifting technique during laparoscopic 
cholecystectomy in patients with concomitant respiratory 
diseases through multicenter prospective studies with 

larger sample sizes. Further investigations are warranted 
to elucidate the impact of gasless laparoscopy on 
perioperative respiratory mechanics, gas exchange, and 
cardiovascular responses in patients with varying degrees 
of pulmonary impairment. Assessment of long-term 
clinical outcomes, including postoperative quality of 
life and respiratory recovery, is also recommended. The 
accumulated evidence may contribute to the development 
of optimized surgical strategies and clinical guidelines for 
patients at increased respiratory risk.

Study Limitations. This study has several limitations, 
including its single-center design and relatively small 
sample size, which may limit the generalizability of the 
findings. The absence of a  randomized controlled design 
introduces a  potential risk of selection bias. In addition, 
long-term postoperative outcomes were not evaluated, 
restricting conclusions regarding sustained clinical 
benefits. Future randomized multicenter studies are 
needed to address these limitations.
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КЛІНІЧНА МЕДИЦИНА

Резюме

ПЕРЕВАГИ ЛАПАРОЛІФТИНГОВОЇ ТЕХНІКИ ПРИ ЛАПАРОСКОПІЧНІЙ ХОЛЕЦИСТЕКТОМІЇ У ПАЦІЄНТІВ 
З ГОСТРИМ КАЛЬКУЛЬОЗНИМ ХОЛЕЦИСТИТОМ ТА СУПУТНІМИ РЕСПІРАТОРНИМИ ЗАХВОРЮВАННЯМИ
Сергій М. Заєць1, Максим О. Дудченко1, Вікторія І. Горошко2, Роман А. Прихідько1

1Полтавський державний медичний університет, м. Полтава, Україна
2Національний університет водного господарства та природокористування, м. Рівне, Україна

Вступ. Гострий калькульозний холецистит залишається однією з  найпоширеніших ургентних хірургічних 
патологій. Проведення лапароскопічної холецистектомії у  пацієнтів із супутніми респіраторними 
захворюваннями, зокрема при COVID‑19, супроводжується додатковими ризиками через негативний вплив 
карбоксиперитонеуму на функцію дихальної та серцево-судинної систем.
Мета. Порівняти вплив лапароліфтингової та традиційної лапароскопічної холецистектомії 
з карбоксиперитонеумом на показники респіраторної та серцево-судинної системи, перебіг післяопераційного 
періоду та частоту ускладнень.
Матеріали та методи. Проведено порівняльне клінічне дослідження 41 пацієнта з  гострим калькульозним 
холециститом та супутньою COVID‑19 інфекцією (ураження легень 1‑2 ступеня). Основну групу (n  =  26) 
становили хворі, яким виконано лапароскопічну холецистектомію з  використанням лапароліфтингової 
техніки, контрольну (n  =  15) – пацієнти, оперовані із застосуванням карбоксиперитонеуму. Оцінювали 
клінічні, лабораторні та інструментальні показники, зокрема частоту ускладнень, тривалість госпіталізації, 
частоту серцевих скорочень (ЧСС), сатурацію кисню (SpO₂), рН крові, піковий тиск у  дихальних шляхах та 
післяопераційну потребу в кисні.
Результати. У  групі лапароліфтингу відзначено достовірно нижчу частоту ускладнень порівняно з  групою 
карбоксиперитонеуму (7,6  % проти 33,3  %; p  <  0,05) та коротший термін госпіталізації. Використання 
карбоксиперитонеуму супроводжувалося підвищенням ЧСС, зниженням SpO₂, тенденцією до ацидозу та 
зростанням пікового тиску в дихальних шляхах. У пацієнтів основної групи ці зміни були менш вираженими, 
а післяопераційна потреба в кисні знижувалася швидше.
Висновки. Лапароліфтингова техніка є більш безпечною альтернативою традиційній лапароскопічній 
холецистектомії у  пацієнтів із респіраторною патологією, забезпечує стабільніші показники дихання та 
гемодинаміки, знижує частоту ускладнень і сприяє скороченню тривалості госпіталізації.

Ключові слова: респіраторні захворювання, калькульозний холецистит, лапароскопічна холецистектомія, 
лапароліфтинг
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