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V. paracetamol 3a nps naT Bo EBpona e npumeHeT Bo 2001 roanHa, a AeHec nopaan HeroeaTa
AOKarkaHa 6e36enHOCT M ednKaCHOCT e NpB oaN360p aHANTETUK M AHTUNTUPETUK.

aonepatuBHa u MHTpaonepaTtuBHa AHanresumja:

lpegonepatMBHa aHenresuvja e geduMHMpPaHa Kako TPeTMaH KOj WTO 3anoyHyBa npes onepaTtMBHMOT 3adaTt ce co uen ga ce
NnpeBeHMpPa BOCNOCTaBYBaHE€TO Ha LLEHTPaIHA CEH3NbMAM3aLmMja Ha bonKa.

“j.v. paracetamol e 6e3beseH, 06PO ToNEPUPaH NEK CO AOKaxaHa edPUKACHOCT KaKo NpeponepaTMBHA U MHTPaonepaTUBHa
HeAnresujasaymepeHa o cpeaHa 60sKa npu onepaTnsHn 3adaTi.

Niem 6poj Ha KNMHUYKKM CTYAUU ja fOKaXKyBaaT ePpUKacHOCTa Ha i.v. paracetamol Kako npeoaonepaTMBHA U UHTpaonepaTUBHaA
Henresumja.

KNUHUYKACTYAUIA: Pesynrart:
EdekT on npeponepaTuBeH i.v. paracetamol 3a Tabena 1: Cnopedba Ha cpedHuom pesynmam Ha boska (BAC)

noctonepaTMBHM aHaAreTCKM noTpebu Kaj maumeHTU Kou ce nomegy deeme 2pynu

noA/ieXkHW Ha onepaTUBHM 3adaTu. Asreenivasulu, R Prabhavathi, 2015 Wutepsann| |Tlpyna N Il Tpyna HC P epedHocm
Len: Ll,sa ce lygggp,m .equKaCHOtCTa II-|a npeponepatmeHaTa | g, 206+ 0.63 2 61+0.56 0.0006
ynotpe6a Ha mg i.v. paracetamol kaj nocronepatushmurte - 5351117 3,842 155 0.0001
6OMKM M aHenreTckM noTpebu Kaj NauMeHTU MOANEKHW Ha i f

o AT 1vac 242112 2.87+0.99 0.0989
Metoa: 60 nauveHTH 6ea NoeneHn Bo ABe paHAoMW3MpaHu | 2 Yaca 2.13£1.06 2.52£0.89 0.1219
rpynvonno 30 nauneHTu. 6 yaca 2+0.52 2.52£0.89 0.0549

Ha I. Fpyna um 6ewe agMmMHUCTpMpaHO amnyna og 1000mg i.v.
paracetamol paspegeHa 0,9%NaCl p-op 30 munyTu npeg Tabena 2: Cnopedba 3a nompebume o0 tramadol nomedy 0seme epynu

nHaykumja (TPYNAN), WUutepsann| |Tlpyna N Il lpyna HC P epedHocm
Ha Il. Tpyna um bewe a,lJ,MVIHVIFTpMpaHO i.v. 0,9% NaCl p-op o AL 4 (12.90%) 15 (50%) 0.0002
100mn 30 MuHYTK Npea nHayKuunja (TPYNAHC)

Cute naumeHTV 6ea MHAYyuUMpaHm coi.v. thiopentone 5Smg/kg, i.v. 1-2 vaca 3 (9.68%) 2 (6.45%) 0.64
fentanyl 2pg/kg, i.v.vecuronium 0.1mg/kg 2-6 vaca 1(3.23%) 3 (9.68%) 0.301
MocTtonepaTUBHWOT pesyntaT Ha 6onka bewe mepeH co | BKynHO 8 (25.81%) 20 (64.52%) 0.002

BusyenHa AHanorHa Ckana (BAC) oa “0-10". UcTo Taka bewe

3abene)kysaHa M nocrtonepatusHaTta ynotpeba Ha tramadol Tabena3: Cnopedba Ha MOl nomedy dseme apynu
KaKo cnacyBa4ku aHanreTuk. UHLMAEHUATa Ha NOCTONEPaTUBHO norn

ragerwe u nospakate (MOMM) 1 Apyrv KOMNMKALMU UCTO TaKa
6ea3abenexyBaHM BONOCT ONEpPaTUBHNOT NepMoa,.

Pe3ynTaTtoT Ha nocTtonepatMBHaTa 60/Kka belue 3abenexkyBaH BO 0 ’ 4
MHTepBaaun 15munH,30 munH, 1yac,24aca, nbyaca.
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3aKknyuoK: lNpegonepaTMBHa agMuHUCTpaumnja Ha 1000mg i.v. paracetamol kaj naumeHTU NoasieXHU Ha onepaTtMBeH 3adaT
obe3benyBa CTaTUCTUYKU 33a40BOSIMTE/IHA aHeserMsunja, U ja Hamanysa nocronepaTMBHata ynotpe6a Ha tramadol. OTTyKa
1000mgi.v. paracetamol moxe 6e36eaHO Aa ce aAMUHUCUTPUPA KaKo NpeBeHLMja npuonepaTuBHm 3adaTy.
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ABSTRACT

Background: Due to its numerous benefits laparoscopic surgery become very popular
among physicians, hospitals and patients nowadays. In the urologic pathology laparoscopy can
be performed with retroperitoneal or transperitoneal approach. Insufflation of CO, for achieving
visibility in both of the approaches can be absorbed in the vessels and can lead to alterations in
arterial blood gasses.

Material and Method: Study population was elective urologic patients scheduled for laparo-
scopic surgery. Investigated arterial blood gas variables were determined in three time points: T
before induction — basal, T1 after one hour of CO, insufflation, and T, at the end of the surgery.

Results: Alterations in arterial blood gasses were seen in T, and T, for PaO, in retroperito-
neal vs transperitoneal group 173.3 £ 19 vs 196.6 + 29 (p < 0.003) and 95.5 £ 5.4 vs 101.1 +
8.2 (p <0.001). The PaCO, was also statistically significant in second observed time point T, in
retroperitoneal vs transperitoneal group 45.9 £4.1 vs 38.2 + 0.3 (p < 0.002).

Conclusion: The findings that we have presented can suggest that both approaches are safe

although hypercarbia is observed in retroperitoneal group.

Key Words: arterial blood gasses, retroperitoneal laparoscopy, transperitoneal laparoscopy,
urologic laparoscopy.
Corresponding author: Aleksandra Gavrilovska-Brzanov, University Clinic for Anesthesia,
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Introduction:

Due to its numerous benefits laparoscopic surgery became very popular, clinically applicable
and universally accepted among physicians, patients and hospitals (1). The advantages over
open surgery are: small incision, less postoperative pain, superior cosmetic results, brief recov-
ery, fewer postoperative complications, decreased length of hospital stay and lower mortality
(2). On the other side, laparoscopy requires insufflation of carbon dioxide (CO,) and creating
pneumoperitoneum for achieving satisfactory visibility and further alterations in position from
supine to Trendelenburg (3). There is a wide field of urologic interventions that can be performed
laparoscopically either through retroperitoneal or transperitoneal approach (4). Retroperitoneal
approach for laparoscopy was started 1979, but due to the inability to create a satisfactory
pneumoperitoneum, the same was abandoned and it was only restored after Gaur announced
his creative balloon technique of dissection of the retroperitoneal space previous to CO, insuf-
flation (5, 6). While retroperitoneal approach for laparoscopy may have some advantages; like
secure port placement and decreased manipulation with abdominal vessels, on the other hand,
it can be challenging due to limited working space, port closeness, higher CO, insuffiation for
creating pneumoperitoneum and achieving better visibility and bigger Trendelenburg position
which require superior anesthesia management and aggressive mechanical ventilation (MV)
(7). Due to its high solubility in the blood, CO, can enhance alterations in arterial blood gasses
(ABG). Therefore, the aim of our study was to compare the alterations in ABG occurring during

transperitoneal or retroperitoneal laparoscopic urological intervention.

Material and Methods:

This prospective non- randomized study was performed on elective urological patients, accord-
ing the American Society of Anesthesiologists physical status - classification status (ASA) I/
11, scheduled for urological laparoscopic intervention in the University Clinic for Anesthesia,
Reanimation and Intensive Care and University Clinic for Urology - Clinical Center “Mother
Theresa” for the period from January until December 2018. All morbidly obese patients with
body mass index (BMI) more than 30, where excluded from the study, other exclusion criteria
were cardiac or respiratory insufficiency and renal or liver dysfunction. Each patient signed
Informed Consent before enrolment in the study.

All patients underwent standard preoperative evaluations and physical status check-ups. For
premedication, patients received diazepam 5Smg orally night before surgery and in the morning
of surgery. In the operation theatre standard monitoring was placed and radial artery cannula-
tion was done. Induction in anesthesia was with midazolam 1 or 2 mg, fentanyl 2-10 mcg/ kg,
propofol 1-2 mg/ kg, rocuronium 0,6 mg/ kg. After 2 minutes patients were intubated and placed
on MV. Pressure was controlled/ volume guarantied with PEEP Scm H,0 and 50% mix of air/
oxygen, changes in respirator rates and tidal volume were done when decreased oxygen satu-

ration, increased PIP or increased end expiratory CO, (Et CO,) were observed. Hemodynamic
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parameters were recorded during whole time of surgery and ABG analyses were investigated at
three time points: T, before induction — basal, T1 after one hour of CO, insufflation, and T, at
the end of the surgery.

Statistical analysis was done with STATISTICA version 10; IBM SPSS 20.0. For quantitative
variables data are presented as mean and standard deviation (SD), for categorical variables as
number and percentage. For analysis, Analysis of Variance U test and Post hoc Tukey HSD test

were used. P value of less than <0.05 was considered statistically significant.

Results:

A total of 138 patients were operated laparoscopically during the observed period. Only 57
patients from them meet the inclusion criteria and were enrolled in the study. From the other 81
excluded patients: 54 were without ABG analysis, 24 didn’t complied with the inclusion criteria,
1 patient refused to participate in the study and 2 patients were converted to open surgery. In

Figure 1 the flow chart diagram of the patients is presented.

Figure 1. Study’s participants flow diagram
| Assessed for eligibility (n=138) |

Excluded (n=79)

_| Not meeting inclusion criteria (n=24)
"| Not obtained ABG (n=54)

Consent not provided (n=1)

| Evaluated (n=59) |

»| Additionally excluded
Converted to open surgery (n=2)

\
| Total studied (n=57) |

Transperitoneal group Retroperitoneal group
(n=31) (n=26)

In Table 1, we present the demographic characteristics and characteristic of the interventions

in both retroperitoneal and transperitoneal group.

Table 1. Demographic characteristics and characteristics of the surgery.

Variables Retroperitoneal group (n=26) Transperitoneal group (n=31)
Gender (Male/Female) 16/ 10 19/12

Age (years) 446+ 11.5 46.3 £15.63

BMI (normal 18.5-24.9) 18 20

(overweight 25-29.9) 8 11

Insufflation time (minutes) 105 +80.11 107 +£77.33

Surgery time (minutes) 159.3 +79.06 168.1 + 58.54

Data presented as mean and SD.
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After CO, insufflation and pneumoperitoneum created in every patient from both groups,
EtCO, was increased and MV was adjusted according to the changes in order to maintain EtCO,
in normal ranges. The ABG samples collected over the three investigated time points intervals
were analyzed with Siemens rapid point 500 ABG analyzer over 10 minutes period after as-
sembling. There was significant difference between the observed partial pressure of oxygen and
partial pressure of carbon dioxide in the observed groups in investigated time points. The PaO,
inretroperitoneal vs transperitoneal group was statistically significant in T, 173.3 + 19 vs 196.6
+29(p<0.003)and in T,95.5+ 5.4 vs 101.1 £ 8.2 (p <0.001). The PaCO, was also statistically
significant in second observed time point T, in retroperitoneal vs transperitoneal group 45.9 +
4.1 vs 38.2 £ 0.3 (p <0.002). The data obtained in ABG analysis are presented in Table 2.

Table 2. Arterial blood gas analyses.

Variables | Investigated times | Retroperitoneal (n=26) Transperitoneal group (n=31) P value
T, 94.2+1.65 95.1 +1.41 >0.05
Sa0,% T, 97.7+1.07 98.1+0.5 >0.05
T, 94.6+1.4 95.1+1.76 >(0.05
T, 95.6+5.1 94.1+6.7 >0.05
PaO, T, 173.3+£19 196.6 =29 <0.05
T, 95.5+5.4 101.1 £8.2 <0.05
T, 358+2.3 351+23 >0.05
PaCoO, T, 459 +4.1 382+03 <0.05
T, 40.1+£3.2 37.01+34 >0.05
T, 7.41 +£0.02 7.41£0.03 >0.05
Ph T, 7.31+0.04 7.39 £0.05 >0.05
T, 7.35+£0.05 7.35+0.03 >0.05

Data presented as mean and SD, SaO2 % - oxygen saturation, PaO2 — partial pressure of oxygen, PaCO2 — partial
pressure of carbon dioxide.

Observed hemodynamic parameters are shown in Table 3. We observed the heart rate, sys-
tolic and diastolic blood pressure. There wasn’t significance in the observed parameters in the
investigated time points between groups. Only one patient in the transperitoneal group developed

subcutaneous emphysema.

Table 3. Hemodynamic parameters.

Variables | Investigated times | Retroperitoneal (n=26) Transperitoneal group (n=31) P value
T, 90.7 £ 12 85.6+11.3 >0.05
HR T, 71.2+8.5 71.2+7.0 > 0.05
T, 69.9 +13.5 66.3+104 >0.05
T, 146.5+11.2 145.7+17.2 >(0.05
SKP T, 125.5+10.1 122.7+9.3 >0.05
T, 120.7 £ 11.5 119.5+10.0 >0.05
T, 85.1+9.2 87.2+10 >0.05
DKP T, 76.7+11.9 804+ 14 >(0.05
T, 774 +124 76.3 £8.0 >0.05

Data presented as mean and SD, HR — heart rate, SKP — systolic blood pressure, DKP — diastolic blood pressure.
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Discussion:

Insufflation of CO, in the retroperitoneal or intraperitoneal cavity creates pneumoperitoneum
and increases the intraabdominal pressure. Increased intra-abdominal pressure has influence on
every organ and organ system in the body (1,8-11). Intraabdominal pressure moves the diaphragm
cephalic and compresses the thoracic cavity leading to decreased compliance and increased
resistance, lower functional residual capacity to the lung leading to deteriorated gas exchange
(11, 12). Furthermore, the gas exchange is deteriorated from the insufflated CO, that is absorbed
in the blood leading to ventilation mismatch, hypoxia, hypercarbia and ABG alterations (8, 10).

There is still ongoing debate if the retroperitoneal or transperitoneal laparoscopic approach
is associated with greater CO, absorption. In our study, the investigated alterations in ABG
analyses in the second time point or one hour after insufflation of CO,, showed that PaO, is
significantly decreased in retroperitoneal group, compared to transperitoneal group and on the
other hand, PaCO, is increased in the retroperitoneal group in comparison to the transperitoneal
group. Further on, PaO, was significantly decreased in the third investigated time point. These
results from our evaluation are similar to the results presented from Shah and colleagues in their
study of 45 patients whereby they conclude that position of patients was the superior factor
that interfered with the ABG changes (8). Another study from Wolf and coauthors, conducted
in 63 laparoscopic urological interventions, showed higher CO, absorption when compared
the retroperitoneal to transperitoneal approach, and also showed that retroperitoneal group had
higher risk for developing subcutaneous emphysema (13). Additionally, in other prospective
study on three groups with 10 patients in each of them: retroperitoneal nephrectomies, laparo-
scopic cholecystectomies and control group of open orthopedic surgeries had similar results to
our findings. They believe that due to cutting up areolar retroperitoneal tissue, retroperitoneal
group has higher CO, absorption (14). Contrary, there are studies that do not show increased
CO, absorption in retroperitoneal laparoscopies - one is the study of Ng et al., which includes
prospective evaluation of 51 patients (15).

As for hemodynamic parameters (heart rate, systolic and diastolic blood pressure) our study
didn’t show any statistically significant results between groups. However, in the literature there
are presented findings similar and contrary to ours (1, 8, 16). We believe that this is due to the
fact that CO, insufflation can provoke hemodynamic changes depending on volume status, an-
esthesia management, patient’s position and the level of intraabdominal pressure that occurred
from CO, insufflation. The different interaction among these factors can provoke diverse out-

comes in different patients.

Conclusion:
Urological laparoscopy can be performed through retroperitoneal and transperitoneal approach.
The findings that we have presented can suggest that both approaches are safe although hyper-

carbia is observed in retroperitoneal group. Moreover, maybe this study can obtain information
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about the secure approach in compromised patients and can increase the awareness of the anes-

thesiologists for careful observation of these patients.
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