
SUMMARY 

 

Assessment of the degree of central nervous system oxygenation during 

anaesthesia and surgery is one of the most important anaestesiological activi-

ties. The procedures that demand particular caution are laparoscopic surgeries 

with the creation of pneumoperitoneum. Because of technical requirements lap-

aroscopic procedures predispose to negative changes in the central nervous 

system. Increased intra–abdominal pressure, Trendelenburg position and hy-

percarbia caused by carbon dioxide reabsorption are the causes of physiological 

changes during laparoscopic surgeries. Monitoring cerebral saturation allows to 

show and have better control of changes occurring in the central nervous sys-

tem during anaesthesia and surgery. It should also be remembered that cere-

bral oximetry may be influenced by various factors such as the type of anaes-

thesia or positioning the patient during surgery. 

Therefore, the aim of the study was assessment of the impact of anaes-

thesia technique on the changes in cerebral oximetry in patients undergoing 

elective laparoscopic gynaecological surgeries. The assessment also involved 

the influence of positioning the patients on cerebral saturation with the creation 

of pneumoperitoneum. 

The study included 100 patients qualified for elective procedures at the 

Clinic of Operative Gynaecology at SPSK4 in Lublin. Each of them gave written 

informed consent. The study involved patients above the age of 18 assessed as 

I – II degree in ASA scale qualified for gynaecological procedures with the crea-

tion of pneumoperitoneum or with no necessity to use this operative technique. 

Disqualified patients involved the ones after neurosurgical procedures and the 

injuries of the central nervous system, those treated because of the chronic 

diseases of the central nervous system, severe diabetes and hormonal imbal-

ance as well as the ones taking drugs that can affect central nervous system. 

Intra–operative change in the procedure technique was also considered an ex-

clusion criterion. Patients who were also disqualified were those requiring inten-

sive fluid therapy and the treatment with blood preparations because of the 

massive haemorrhage as well as the patients who required intensive fluid ther-



apy or implementation of vasoconstrictor infusions in order to maintain arterial 

pressure above 60mmHg. 

Patients qualified for elective laparoscopic procedures in Trendelenburg 

position were randomly assigned to the group anaesthetized with sevoflurane – 

VimaTrend group or to the group anaesthetized with propofol – TivaTrend 

group. Whereas, patients qualified for the procedures performed with no pne-

umoperitoneum creation or Trendelenburg positioning were randomly assigned 

to the group anaesthetized with sevoflurane – VimaHorizontal group or the 

group anaesthetized with propofol – TivaHorizontal group.  

The values of systolic and diastolic heart rate and mean arterial pressure, 

arterial blood saturation, end–tidal carbon dioxide concentration, the value of 

cerebral oximetry from right and left frontal regions, SedLine values from fron-

tal region were recorded in specific research points: A – at baseline before in-

troduction of anaesthesia, B – after 100% oxygenation with oxygen. C – after 

induction of anaesthesia, D – 5 minutes after starting artificial lung ventilation, 

E – directly after changing patient’s position (examination carried out only in 

TivaTrend and VimaTrend groups), F – 10 minutes after starting the surgery, G 

– 20 minutes after starting the surgery, H – 30 minutes after starting the sur-

gery, I – 40 minutes after starting the surgery, J – directly after moving to hori-

zontal position (examination carried out only in TivaTrend and VimaTrend 

groups), K – after removal of endotracheal tube, L – before transferring the 

patient to the recovery room. 

In the conducted study in TivaTrend group an increase in the value of 

cerebral oximetry was observed from both cerebral hemispheres after pre–

oxygenation and induction of anaesthesia as well as after moving to horizontal 

position (examination carried out only in TivaTrend and VimaTrend groups), 

after the removal of endotracheal tube and before transferring the patients to 

recovery room. In the group of TivaHorizontal patients essentially higher values 

of cerebral oxygen saturation from both hemispheres were observed after pre–

oxygenation, after anaesthesia induction and then after the removal of endotra-

cheal tube before transferring the patient to recovery room. Oximetry values 

from the left hemisphere were significantly higher in relation to a baseline value 



also 5 minutes after starting artificial lung ventilation. When comparing the val-

ues of cerebral oximetry between TivaTrend and TivaHorizontal significantly 

higher values were obtained from the right and left hemispheres in TivaTrend 

group. In the group of VimaTrend patients significantly higher values of oxime-

try from both cerebral hemispheres were observed during the entire course of 

study. Similarly, in VimaHorizontal group the values of cerebral oximetry were 

significantly higher in all phases of the research except the reading at 40 

minutes after starting the surgery. When comparing results obtained in the 

groups of patients anaesthetized for laparoscopic surgeries significantly higher 

values of cerebral oximetry were observed 10, 20, 30 and 40 minutes after 

starting the procedure in VimaTrend group compared to TivaTrend group. 

Whereas in TivaTrend group the values of cerebral oximetry were higher than 

those obtained in VimaTrend by the end of the study. 

The conducted study allows the following conclusions: 

1.  Induction of o intra–abdominal hypertension significantly increases the 

values of cerebral oximetry from both cerebral hemispheres. 

2.  The use of volatile anaesthesia promotes the increase of cerebral oxi-

metry values in patients operated with the use of pneumoperitoneum. 

3.  Volatile anaesthesia increases cerebral oximetry values independently 

of the operative technique used. 

4.  Independently of the type of anaesthesia the intra–abdominal hyper-

tension does not affect the values of cerebral oximetry in patients op-

erated with the use of pneumoperitoneum. 

5.  Trendelenburg position used during laparoscopic gynaecological pro-

cedures does not result in the decrease of cerebral oximetry values re-

gardless of the type of anaesthesia used. 

6. The type of anaesthesia does not significantly distinguish between cer-

ebral oximetry values and the values from the right and left hemi-

sphere. 



7. Intra–abdominal hypertension does not significantly distinguish be-

tween cerebral oximetry values and the values from the right and left 

hemisphere. 

 


