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introduction
Since the mid-1950s, laparoscopy is applied during 

gynecological operations. This allowed reducing overall 
medical expenses, gave the possibility of rapid recovery 
with obtaining advantages in the field of psychosocial 
rehabilitation of patients and in the economic sense. It 
should be noted that for many patients the decisive factor 
is the cosmetic effect with minimal trauma to the skin, 
because, of course, a woman always remains a woman. 
Therefore, patients always want to be laparoscopically 
intervened, not laparotomic. Also, with laparoscopy, 
the number of pulmonary complications and bleeding 
decreased. Modern realities require laparoscopy, which 
includes more complex surgical procedures that led to 

the use of existing anesthetics with the greatest manage-
ability and minimal side effects. The creation of pneu-
moperitoneum is an integral part of any laparoscopic 
procedure. The technique consists in insufflation of 
carbon dioxide for proper visualization of the abdominal 
cavity organs and for carrying out manipulation during 
interventions with great convenience. Of the negative 
moments, Trendelenburg position is added. The main 
effects are associated with an increase in intra-abdo-
minal pressure, which leads to some negative effects. 
In the cardiovascular system, with a decrease in intra-
abdominal pressure less than 15 mm Hg, venous return 
increases, which enables to increase cardiac output and 
blood pressure [1, 2]. According to the literature data, 
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Using epidural anesthesia with preserved spontaneous 
breathing in oncological patients during long-term 

gynecological laparoscopic interventions

Abstract. Background. To maintain spontaneous breathing with comfortable anesthesia using epidural 
ane sthesia for many hours of surgery, it is necessary to study more thoroughly the possibility of conducting it 
with advanced therapy of possible complications and a comfortable state for patients. Objective: studying and 
justification of the expediency of using epidural anesthesia with sedation on spontaneous breathing in cancer 
patients during prolonged gynecological laparoscopic interventions to provide anesthesia with advanced the-
rapy of possible complications and obtain a more comfortable condition of patients. Materials and methods. 
A study was carried out among 64 patients aged 62.6 ± 2.1 years with ovarian, uterine and cervical cancer 
with gynecological laparoscopic interventions, ASA I and II, whо were stratified depending on anesthesia: 
group А (control; n = 25) — combined general anesthesia with epidural analgesia according to standard 
protocols, and group B (n = 39) — epidural anesthesia on spontaneous breathing with sedation. Plasma 
concentrations of interleukin-6 and -8 cytokines were measured before and 4 and 24 hours after the opera-
tion. Health-related quality of life was evaluated with the help of the standard Short Health Status Assess-
ment Questionnaire (SF-36), using the Evidence methodology. Results. The results show that in the group 
with anesthesia according to our method, there is an improvement both in the quality of life and the indices 
of cellular immunity. The absence of significant complications during this type of anesthesia is important. 
Conclusions. Thus, epidural anesthesia with the addition of propofol or thiopental infusion on spontaneous 
breathing provides minimal invasiveness in long-term interventions. It is more comfortable for patients and 
both psychoemotional and economically justified, which indicates its priority use.
Keywords: gynecological laparoscopy; bupivacaine; combined general epidural anesthesia
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bradyarrhythmias leading to atrioventricular blockades 
are noted when the abdominal wall is stimulated by the 
introduction of carbon dioxide through the stimulation 
of vagal reflexes. Respiratory changes include a reduc-
tion in lung volume, the presence of basal atelectasis, in-
creased intrapulmonary shunting, increased peak pres-
sure and a reduced diaphragm excursion, there may also 
be a risk of endobronchial migration of the endotracheal 
tube [3].

Traditionally, general anesthesia with controlled 
ventilation was considered the only technique as a result 
of the effects of pneumoperitoneum, and various myths 
and facts prevented the use of regional anesthesia. The 
use of epidural anesthesia for laparoscopy has not gained 
popularity until recently due to the risk of aspiration and 
respiratory depression, which makes it less favorable for 
the patient in consciousness [4]. But in fact, the risk of 
aspiration on spontaneous breathing is less than with 
general anesthesia [5]. Recently, regional anesthesia 
has been considered as equally favorable in laparoscopic 
 operations [6, 7].

Of course, if surgery is performed under epidural ane-
sthesia, after 1.5 hours most anesthesiologists perform 
tracheal intubation with the transition to artificial ven-
tilation, which is associated, according to the literature, 
with the patient’s regurgitation. It was very interesting to 
study the possibility of preserving spontaneous breathing 
during laparoscopic interventions for up to five hours or 
more. Since in this case we are able to obtain such posi-
tive effects as the earlier restoration of cognitive func-
tions, then in the future it allows for an earlier discharge 
of patients with the achievement of economic benefits by 
reducing the burden on medical personnel, the absence 
of the need for transfer of patients to the intensive care 
unit and significant reduction of the patient’s stay in the 
hospital.

Stress reactions to surgical trauma include activation 
of the hypothalamic-pituitary-adrenal system and the 
release of inflammatory cytokines, in particular interleu-
kin-6 (IL-6) and IL-8 [8]. The concentration of inflam-
matory cytokines IL-6 and IL-8, which are powerful ac-
tivators of neutrophils, increases within 30–60 minutes 
after the beginning of surgery, reaches a maximum in 
4 hours and remains elevated for 48–72 hours after the 
operation. The values of cytokines reflect the degree of 
tissue trauma, so their secretion is lowest in less invasive 
and traumatic procedures.

Epidural anesthesia, according to literature data, was 
combined appropriately with general anesthesia  using 
inhaled anesthetics [9], which leads to a decrease in the 
stress response. At the same time, the duration of gy-
necological operations in cancer patients conside ring the 
appearance of technical complications may be unpre-
dictably increased to five hours and even more. To main-
tain spontaneous breathing with comfortable anesthesia 
using epidural anesthesia for many hours of surgery, it 
is necessary to study more thoroughly the possibility of 
conducting it with advanced therapy of possible compli-
cations and a comfortable state of patients. According to 
our data and world literature, propofol as a general anes-
thetic is an alternative to inhalation anesthetics in terms 

of the rate of recovery of cognitive functions [10, 11]. Al-
though propofol is believed to lead to respiratory depres-
sion, its infusion at a rate of 5 mg/kg/h with a blood con-
centration of 2000–2500 ng/ml is clinically sufficient to 
maintain spontaneous breathing. For sedation, thiopen-
tal sodium is also used instead of propofol, which is close 
to the rate of recovery of cognitive functions. There-
fore, taking into account the above-mentioned positive 
points, the use of epidural anesthesia with sedation on 
spontaneous breathing is more promising for long-term 
surgical interventions.

Purpose: study and justification of the expediency of 
using epidural anesthesia with sedation on spontaneous 
breathing in cancer patients during prolonged gyneco-
logical laparoscopic interventions to provide anesthesia 
with advanced therapy of possible complications and ob-
tain a more comfortable condition of patients.

materials and methods
After receiving the approval of the ethics commit-

tee and informed consent, a prospective, randomized, 
double-blind study was conducted on the clinical ba-
sis of the SI “Grigoriev Institute for Medical Radio-
logy of the National Academy of Medical Sciences of 
Ukraine”. The study involved 64 patients with ovar-
ian, uterine and cervical cancer with gynecological 
laparoscopic interventions, ASA (American Society of 
Anaesthesiologists) I and II, who were stratified de-
pending on the type of anesthesia: group A (control; 
n = 25) — combined general anesthesia with epidural 
analgesia according to standard protocols, and group B 
(n = 39) — epidural anesthesia on spontaneous breath-
ing with sedation. Physical parameters of patients: 
age — 62.6 ± 2.1 years, body weight — 78.8 ± 2.2 kg, 
body mass index — 27.2 ± 0.9 kg/m2.

All patients underwent premedication: 0.005–
0.008 mg/kg atropine and 0.5–1.0 mg dexketoprofen 
2 ml intramuscularly 30 minutes before the surgery. In 
the ope rating room, intravenous ondansetron hydro-
chloride dihydrate 4 ml was injected. Continuous moni-
toring of vital parameters (electrocardiogram, pulse oxi-
metry (SpO2) and noninvasive measurement of systolic 
and diastolic blood pressure) was also performed in the 
operating room.

In group A slow injection (4–5 ml every 2–3 min) was 
performed under local analgesia (2 ml of 2% lidocaine) 
into the epidural space at the Th9-Th10 level — local 
anesthetic bupivacaine 0.5% at a dose of 23–25 ml with 
0.05 mg of fentanyl just before induction of general ane-
sthesia. General anesthesia was induced with thiopental 
sodium 4–6 mg/kg or diprofol 1.6–2 mg/kg, diaze pam 
0.1–0.2 mg/kg intravenously. The patients underwent 
muscle relaxation with a non-depolarizing muscle rela-
xant with an intermediate-acting atracurium besylate at 
a dose of 0.5–0.6 mg/kg. Tracheal intubation was car-
ried out, then maintenance doses of thiopental sodium of 
1.5–2 mg kg or diprofol 0.5–0.8 mg/kg every 20 minutes 
and atracurium bezylate 0.26 mg/kg every 30 minutes 
were administered.

In group B, under local analgesia, a slow (4–5 ml 
every 2–3 minutes) injection of a local anesthetic 0.5% 



143№ 5 (92), 2018 www.mif-ua.com, http://emergency.zaslavsky.com.ua

оригинальные исследования / Original Researches

of bupivacaine in a dose of 23–25 ml with 0.05 mg of 
fentanyl was performed at the level of Th9-Th10. Fur-
ther sedation was carried out once with diazepam ad-
ministration at a dose of 0.07–0.1 mg/kg and a mainte-
nance dose of intravenous dropping thiopental sodium 
2.8–3.2 mg/kg/hr or diprofol 2.7–3.8 mg/kg/h. Starting 
from 150 minutes after the beginning of the operation, 
fentanyl was injected intravenously at a dose of 25 μg 
every 30 minutes.

The pressure of intra-abdominal CO2 was maintained 
between 12 and 15 mm Hg and did not exceed 15 mm 
Hg. According to the literature, after the end of laparo-
scopic surgery and anesthesia, pain of various severity 
in the right shoulder often arises in patients as a mani-
festation of irritation of the vagal and sympathetic nerve 
plexuses in pneumoperitoneum, but in our study, during 
the operation we did not perform a right-sided superficial 
blockade of the cervical plexus and terminal anesthesia 
of the diaphragm surface.

To measure cytokine concentrations, blood samples 
were obtained before surgery and 4 and 24 hours after it. 
The blood was placed into EDTA tubes and centrifuged 
at 3000 rpm for 5 minutes at 4 °C immediately after 
sampling. After this, the plasma was stored at –80 °C 
until analysis [12]. Plasma concentrations of IL-6 and 
IL-8 were measured using a commercial quantitative 
ELISA kit.

The neuromuscular block was monitored based on a 
subjective evaluation by the operating gynecologist and 
using Datex relaxograph. The standard for modern mo-
nitors was a special stimulation mode referred to as TOF 
(train-of-four). The essence of the technique is that a se-
ries of four short pulses is fed at intervals of 0.5 second.

A study of the general health-related quality of life was 
carried out with the help of the standard validated Short 
Questionnaire for Health Status Assessment SF-36, 
using the Evidence methodology (the quality of life is di-
rectly proportional to the score) in a shortened follow-up 
period of up to 1 week. Based on the results of the analy-
sis of the answers to its questions, a socio-psychological 
profile of a patient [13] was formed, which includes the 
following parameters: physical functioning (PF), physi-
cal role functioning (PRF), pain severity (PS), general 
health (GH), vitality (VT), social functioning (SF), 
emotional role functioning (ERF), mental health (MH). 
Parameters of the overall quality of life were assessed on 
a 100-point scale.

A preliminary evaluation of the indicators distribu-
tion was carried out by a visual method and using the 
Shapiro-Wilk criterion. The statistical processing of 
the results was carried out by means of the Statistica 10 
software package, using the Wilcoxon-Mann-Whitney 
test. For each sample, the median (Me), the upper and 
lower quartiles [Q1; Q3] were calculated. The statisti-
cal significance of differences in the indices of the ex-
perimental and the comparison group was evaluated 
according to the Mann-Whitney U test. The results 
obtained are given in the form of an arithmetic mean-
mean-square deviation. Differences were considered 
statistically significant at p < 0.05 or tended to be reli-
able at 0.1 > p > 0.05.

results
The duration of operations was 252.6 ± 53.5 min. No 

patient was excluded from the study. Group B, in which 
for sedation propofol or thiopental sodium were admi-
nistered depending on the clinical signs of anesthesia 
to provide superficial sleep, never required switching to 
auxiliary or artificial ventilation of the lungs.

In our study, we preoperatively administered on-
dansetron and conducted a slow administration of bupi-
vacaine with epidural anesthesia, so vomiting was noted 
only in one patient in group B three minutes after the 
administration of the anesthetic. But in the future du-
ring anesthesia, there was no repeated vomiting or other 
complications. In three cases, there was nausea, but it 
was rather a manifestation of lowering blood pressure. Al-
though evaluated blood loss was 442.6 ± 203.5 ml, none 
of the patients needed the use of sympathomimetics or 
blood transfusion. Stabilization of blood pressure was 
achieved by preoperative water loading in the volume of 
800–1300 ml and the introduction of colloidal solutions.

At the same time, when performing surgeries in pa-
tients from group B, relaxation compared to group A was 
sufficient according to the subjective evaluation of the 
operating gynecologist and the results of instrumental 
monitoring of the completeness of the neuromuscular 
block on the Datex relaxograph.

Respiratory depression significant for the violation 
of ventilation from sedation did not occur, since con-
ducting an epidural anesthesia at the Th9-Th10 level at a 
dose of 23–25 ml does not affect the function of the dia-
phragm. According to the literature data, transperitoneal 
absorption of CO2 may be the main cause of hypercar-
bia, and the hypercarbia is not attributed to the increase 
in the dead space/tidal volume ratio; and oxygenation 
is not impaired during pneumoperitoneum [14]. At the 
same time, in the postoperative period, there were no 
respiratory disorders and complications in the form of 
bronchitis or pneumonia (in many respects, this is due to 
the use of preventive antibiotic therapy).

No one reported the absence or one-sidedness of the 
epidural block, which indicates a sufficient qualifica-
tion of anaesthesiologists. All patients had spontaneous 
breathing with oxygen-enriched air (O2 — 4–4.5 l/min). 
According to the pulse oximetry, the saturation (SpO2) 
during the operative intervention was within the range of 
96–100 %. The respiratory rate under the operation con-
ditions is within the range of 12–16 breaths per minute.

discussion
Preoperative levels of cytokines are the same, their 

level peaked in 4 hours, decreasing almost 2 times in 24 
hours after the surgery in all groups. The findings did 
not reveal a statistically significant difference between 
the physiological group and other groups in the levels of 
IL-6 and IL-8. However, after 4 and 24 hours, IL-6 and 
IL-8 levels were significantly lower in group B compared 
to group A (p < 0.05, Fig. 1 and Fig. 2, respectively, for 
IL-6 and IL-8).

During and after the end of laparoscopic surgery and 
anesthesia, patients report pain of different intensity in 
the right shoulder often arises that is associated with a 
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gas residue in the subdiaphragm space that stimulates the 
diaphragmatic nerve. But in our studies, no such com-
plaints have ever been noted, which may be due to the 
introduction of intravenous fentanyl in the B group at a 
dose of 25 μg every 30 min after 150 minutes. Therefore, 
in our patients, right-sided superficial blockade of the 
cervical plexus and terminal anesthesia of the surface of 
the diaphragm were not performed.

Evaluation of the quality of life associated with the 
health of patients during long hours of gynecological la-
paroscopic interventions showed higher values in group 
B, the contingent of which was used epidural anesthesia 
with sedation (Fig. 3).

As we can see from the Fig. 3, the evaluation of the 
quality of life during the many hours of gynecologi-
cal laparoscopic interventions revealed higher values in 
group B except for role physical functioning with the 
reliability of differences of the changes in the indices at 
p < 0.05.

conclusions
1. Our anesthesia, epidural anesthesia with sedation 

on spontaneous breathing, can be successfully used for 
many patients, because despite prolonged gynecological 
laparoscopic interventions, no complications were found 
in our studies.

2. Under epidural anesthesia with preservation of 
spontaneous breathing, we are able to conduct anesthe-
sia, comfortably because according to the quality of life 
evaluation, during prolonged gynecological laparoscopic 
interventions, better indicators were found in compari-
son with combined anesthesia (р < 0.05).

3. According to intra- and postoperative survey, hu-
meral syndrome didn’t develop; therefore, right-sided 
superficial blockade of the cervical plexus and terminal 
anesthesia of the diaphragm surface are not used. Appli-
cation of preoperative water load in the volume of 800–
1300 ml and the introduction of colloid solutions allows 
maintaining effectively the hemodynamics of patients 
during laparoscopic interventions, optimizing the effect 
on blood pressure and heart rate.

4. Anesthesia of a patient without traditional anes-
thesia with inherent deficiencies significantly shortens 
the patient’s recovery period after surgery, subsequently 
have psychoemotional and economic benefits, since 
immediately after the operation the patient is in a com-
fortable state, in the evening after the surgery can get up 
without help.

Conflicts of interests. Authors declare no conflicts of 
interests that might be construed to influence the results 
or interpretation of their manuscript.

Figure 1. The average concentration of IL-6 (pg/ml)  
in groups А and B (p < 0.05)
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Figure 2. The average concentration of IL-8 (pg/ml)  
in groups А and B (p < 0.05)
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Figure 3. The structure of quality of life in cancer patients when performing many-hour gynecological 
laparoscopic interventions
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використання епідуральної анестезії зі збереженням спонтанного дихання в онкохворих  
при проведенні тривалих гінекологічних лапароскопічних втручань

Резюме. Актуальність. Для збереження спонтанного 
дихання при забезпеченні комфортної анестезії з ви-
користанням епідурального знеболювання під час го-
динних оперативних втручань є необхідність більш до-
сконально вивчити можливість її проведення з метою 
запобігання вірогідним ускладненням та забезпечення 
комфортного стану пацієнток. Мета роботи: вивчення 
та обґрунтування доцільності використання епідуральної 
анестезії з проведенням седації на спонтанному диханні 
в онкохворих при тривалих гінекологічних лапароско-
пічних втручаннях для забезпечення анестезії з випере-
джаючою терапією імовірних ускладнень та досягнення 
більш комфортного стану пацієнток. Матеріали та ме-
тоди. Проведено дослідження 64 жінок віком 62,6 ± 2,1 

року, хворих на рак яєчників, тіла і шийки матки при гі-
некологічних лапароскопічних втручаннях I та II класу 
за шкалою ASA, яких було стратифіковано залежно від 
типу анестезіологічного забезпечення: група А (контро-
льна; n = 25 осіб) — комбінована загальна анестезія з 
епідуральним знеболюванням за стандартними прото-
колами та група Б (n = 39) — епідуральна анестезія на 
спонтанному диханні з проведенням седації. Концентра-
ції цитокінів інтерлейкіну-6 та -8 у плазмі вимірювали до 
втручання та через 4 i 24 години після операції. Загальну 
якість життя, пов’язану зі здоров’ям, оцінювали із засто-
суванням стандартного короткого опитувальника оцінки 
статусу здоров’я SF-36 за методологією Evidence. Резуль-
тати. Отримані результати свідчать про те, що в групі з 
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проведенням анестезії за нашою методикою спостеріга-
лося покращання якості життя та показників клітинного 
імунітету. Важливою є відсутність суттєвих ускладнень 
при використанні цього виду наркозу. Висновки. Таким 
чином, епідуральна анестезія з додаванням пропофоло-
вої або тіопенталової інфузії на спонтанному диханні за-

безпечує мінімальну інвазивність при тривалих втручан-
нях, є більш комфортною для пацієнток, виправданою 
як психоемоційно, так й економічно, що свідчить про її 
пріоритетне використання.
Ключові слова: гінекологічна лапароскопія; бупівакаїн; 
комбінована загальноепідуральна анестезія
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использование эпидуральной анестезии с сохранением спонтанного дыхания у онкобольных  
при проведении длительных гинекологических лапароскопических операций

Резюме. Актуальность. Для сохранения спонтанного 
дыхания с целью обеспечения комфортной анестезии с 
использованием эпидурального обезболивания при мно-
гочасовых оперативных вмешательствах существует не-
обходимость досконально изучить возможность ее прове-
дения с целью предотвращения возможных осложнений и 
обеспечения комфортного состояния пациенток. Цель ра-
боты: изучение и обоснование целесообразности исполь-
зования эпидуральной анестезии с проведением седации 
на спонтанном дыхании у онкобольных при длительных 
гинекологических лапароскопических вмешательствах 
для обеспечения анестезии с опережающей терапией воз-
можных осложнений и достижения более комфортного 
состояния пациенток. Материалы и методы. Проведено 
исследование 64 женщин возрастом 62,6 ± 2,1 года с ра-
ком яичников, тела и шейки матки при гинекологических 
лапароскопических вмешательствах I и II класса по шкале 
ASA, которые были стратифицированы в зависимости от 
типа анестезиологического обеспечения: группа А (кон-
трольная; n = 25) — комбинированная общая анестезия 
с эпидуральным обезболиванием по стандартным прото-

колам и группа Б (n = 39) — эпидуральная анестезия на 
спонтанном дыхании с проведением седации. Концентра-
ции в плазме цитокинов интерлейкина-6 и -8 измеряли до 
вмешательства и через 4 и 24 часа после операции. Общее 
качество жизни, связанное со здоровьем, оценивали с 
применением стандартного краткого опросника оценки 
статуса здоровья SF-36 по методологии Evidence. Резуль-
таты. Полученные результаты свидетельствуют о том, 
что в группе с проведением анестезии по нашей методи-
ке наблюдалось улучшение качества жизни и показателей 
клеточного иммунитета. Важным является отсутствие су-
щественных осложнений при использовании этого вида 
наркоза. Выводы. Таким образом, эпидуральная анестезия 
с добавлением пропофоловой или тиопенталовой инфу-
зии на спонтанном дыхании обеспечивает минимальную 
инвазивность при длительных вмешательствах, является 
более комфортной для пациенток, оправданной как пси-
хоэмоционально, так и экономически, что свидетельству-
ет о ее приоритетном использовании.
Ключевые слова: гинекологическая лапароскопия; бупи-
вакаин; комбинированная общеэпидуральная анестезия


