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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Opioid-free anesthesia (OFA) is increasingly 

used at present in surgical practice by many hospitals as a new 
and very promising anesthesiologic regimen. This study aimed 
to compare the efficacy of standard general anesthesia with 
opioids with so-called opioid-free anesthesia on postoperative 
outcomes of patients who underwent gastric bypass surgery.

Materials and methods: This randomized, single-blind 
clinical study enrolled 103 patients scheduled for elective gastric 
bypass surgery. They were assigned randomly to receive either 
general anesthesia without opioids plus transversus abdominis 
plane (TAP) block (Group 1: 53 patients) or general anesthesia 
with opioids (Group 2: 50 patients). 21.4% (22/103) males and 
78.6% (81/103) females were operated. The average age of 
patients was 40.9 and the average BMI – 48.4.

Results: Patients from both groups (patients who received 
general anesthesia + TAP and patients who received general 
anesthesia with opioids) were assessed for postoperative pain 
at rest using a 0-to-10 visual analog pain scale (0 = no pain, 5 = 
moderate pain, and 10 = the most severe pain possible). In group 
1 - 34% (18/53) of patients did not receive any medication 
against pain and 66% (35/53) received Dexalgin Inject 25mg/
ml 2 ml. There was no need in opioids. In group 2 - 10% (5/50) 
of patients did not receive any medication against pain, 38% 
(19/50) received Dexalgin Inject 25mg/ml 2 ml and 52% (26/50) 
received Dexalgin Inject 25mg/ml 2 ml + Promedol 20mg/ml 
1ml.

Conclusion: Type of anesthesia is a significant predictor 
of postoperative outcomes, such as pain intensity, extubation 
time, intensive care stay, and hospital length of stay in patients 
undergoing gastric bypass surgery. Patients, who received 
(OFA) plus (TAP) block had better pain control than those who 
received general anesthesia with opioids. No opioids were used 
in group 1. In addition, the duration of hospital stay in group 
1 was shorter, and the average cost for postoperative hospital 
stay was 2.39 times lower than in group 2. OFA can be used 
as a reliable and effective anesthesiologic technique in patients 
scheduled for bariatric surgery.

Key words. Opioid-free anesthesia, Dexalgin, Gastric bypass 
surgery, Pain.
Introduction.

"Opioid-free anesthesia" (OFA) is a new method that can be 
considered as an alternative to opioid-based anesthesia [1-22,5-
12,15,16,19,20]. Traditional anesthesia, which often involves 
the use of opioids, has been the standard for many years and 
is actively practiced by anesthesia professionals worldwide. 

As P. Lavand’homme has stated recently OFA is certainly 
more than “the dream of some opioid-phobic doctors” [7]. It is 
known that the use of opioids is associated with various serious 
complications, both intraoperative and in the postoperative 
period. Examples include respiratory and cardiovascular 
depression, postoperative nausea, and vomiting (PONV), 
hyperalgesia, and an increased risk of physical dependence with 
long-term use, among others [1,13-16,18-20].

Particularly in bariatric surgery patients, who already have 
a higher risk of postoperative complications due to their 
main chronic conditions such as obesity-related obstructive 
sleep apnea, metabolic syndrome, (high blood pressure, low 
level of HDL cholesterol and insulin resistance, high blood 
triglycerides) type 2 diabetes, COPD and others, the use of 
opioids may further increase the risk, especially in respiratory 
and cardiovascular system.

OFA, through the use of dexmedetomidine and TAP 
(transversus abdominis plane block), is proposed as a beneficial 
and safer alternative anesthesia method. This approach aims 
to reduce or completely replace the use of opioids during the 
perioperative period and mitigate the associated complications 
[3,4,15,16].

During the postoperative period, rapid rehabilitation is crucial 
for reduction, both surgical and nonsurgical complications. 
Addressing this concern, Enhanced Recovery After Surgery 
(ERAS) principles may be implemented, demonstrating 
promising results in reducing postoperative complications and 
promoting faster recommends the use of multimodal anesthesia, 
reducing the use of opioids, or replacing them entirely during 
the perioperative period [4,17,20]. 

The aim of this study was to compare the efficacy of standard 
general anesthesia with opioids with so-called opioid-free 
anesthesia (OFA) on postoperative outcomes of patients 
underwent gastric bypass surgery.
Materials and Methods.

This is a prospective, randomized, single-blind clinical study 
was conducted at American Hospital Tbilisi, from, 01.01.2021 
– 31.12.2023. The study was approved by Medical Ethics 
Committee of American Hospital Tbilisi (Georgia).

The study included 103 patients who required anesthesia for 
gastric bypass surgery. They were assigned randomly to receive 
either general anesthesia without opioids plus transversus 
abdominis plane (TAP) block (Group 1: 53 patients) or general 
anesthesia with opioids (Group 2: 50 patients). 21.4% (22/103) 
males and 78.6% (81/103) females were operated. 47.6% 
(49/103) had mild systemic disease (ASA II), 52.4% (54/103) 
had severe systemic disease without incapacitate (ASA III). 
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Average age of patients was 40.9; Average BMI – 48.4. 
There were no significant differences of age and BMI means 

between two groups (patients who received general anesthesia + 
TAP and patients who received general anesthesia with opioids) 
(Table 1 and Graphs 1,2).

There were no significant differences between two groups 
based on ASA class (patients who received general anesthesia + 
TAP and patients who received general anesthesia with opioids) 
(Table 2 and Graphs 3,4).

The patients were monitored for extubation time, patients’ 

length of stay at ICU (based on Aldrete Scale), patients’ hospital 
length of stay and total postoperative hospital stay expenses, as 
well as for postoperative pain management plan.
Anesthesia Regimens.
Patients randomized to group 1 (general anesthesia without 
opioids plus transversus abdominis plane (TAP) block) 
received:

Group Statistics
 Anesthesia Type N Mean Deviation Error Mean

Age
General Anesthesia + TAP 53 42.1 3 9.771 1.342

General Anesthesia + Opioid 50 39.60 10.224 1.446

BMI
 

General Anesthesia + TAP 53 49.5760 11.25436 1.54591

General Anesthesia + Opioid 50 47.1040 8.88422 1.25642

Table 1. Distribution of patients by age and BMI.

Graph 1. Distribution of patients by age.

Graph 2. Distribution of patients by BMI.
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Induction of anesthesia: Propofol 200 mg + Dexmedetomidine 
80mcg + Lidocaine 70mg + Rocuronium 70mg.

Maintenance of anesthesia: Sevoflurane MAC 1.5 + 
Dexmedetomidine 0.5mcg/kg/h.

Reversal agent: Sugammadex 200mg.
PONV prophylaxis: Ondansetron 4mg. + Dexamethasone 4 

mg.
TAP BLOCK: Bupivacaine 0,25% 20cc bilaterally total 40 cc.
Patients randomized to group 2 (general anesthesia with 

opioids) received: 
Induction of anesthesia: Propofol 200 mg + Fentanyl 200mcg 

+ Lidocaine 70mg + Rocuronium 70mg.
Maintenance of anesthesia: Sevoflurane MAC 1.5 + Fentanyl 

200mcg.
Reversal agent:  Sugammadex 200mg.
PONV Prophylaxis. Ondansetron 4mg + Dexamethasone 4 mg.
Surgery: All patients underwent mini gastric bypass surgery.

Results.
Discrete data were compared using a chi-square test; as 

continuous variables had skewed distribution, parametric 
analysis could not be used and nonparametric Mann-Whitney 
U-test was performed for analysis.

For all analyses a difference is designated as statistically 
significant at P < .05, two-tailed.

Patients from both groups (patients who received general 
anesthesia + TAP and patients who received general anesthesia 
with opioids) were assessed for postoperative pain at rest using 
a 0-to-10 visual analogue pain scale (0 = no pain, 5 = moderate 
pain, and 10 = the most severe pain possible).   Patients with 
score <3, 22.33% (23/103) received no medication, patients 
with score between 2-5, 52.43% (54/103) received Dexalgin 
Inject 25mg/ml 2 ml and rest of patients with score ≥5, 25.24% 
(26/103) received Dexalgin Inject 25mg/ml 2 ml + Promedol 
20mg/ml 1ml (Table 3).

The hypothesis that there was no relationship between the 
anesthesia type and the pain management method is rejected 
by Chi-Square test results. There is a significant relationship 
between the anesthesia type and the pain management method: 
χ2(2, N=103)=38.03, p < .05. most impact on results has 
analgesia with/without opioids (Table 4).

In group 1 (general anesthesia without opioids plus 
transversus abdominis plane (TAP) block) 34% (18/53) of 
patients did not receive any medication against pain and 66% 
(35/53) received Dexalgin Inject 25mg/ml 2 ml. There was no 
need in opioids.

In group 2 (general anesthesia with opioids) 10% (5/50) 
of patients did not receive any medication against pain, 38% 
(19/50) received Dexalgin Inject 25mg/ml 2 ml and 52% (26/50) 
received Dexalgin Inject 25mg/ml 2 ml + Promedol 20mg/ml 
1ml.

After surgery, the times patients met predetermined criteria 
for release from intensive care unit (based on Aldrete Scale) 
and discharge from the hospital, as well as extubation time were 
recorded (Tables 5 and 6).

The hypothesis, that there were no differences in postoperative 
outcomes including extubation time, ICU and hospital stay 
duration between defined groups (patients who received general 
anesthesia + TAP and patients who received general anesthesia 
with opioids) was tested. Mann-Whitney U-test was performed 
(skewed distribution) (Tables 7 and 8).

The hypothesis that the patients underwent gastric bypass 
surgery who had general anesthesia with opioids and the patients 
underwent gastric bypass surgery who had general anesthesia 
without opioids plus transversus abdominis plane (TAP) block 
have no differences in postoperative outcomes was rejected for 
all three outcome variables.
Anesthesia type effect on hospital length of stay:

The test revealed the significant difference between the two 
groups – patients who received general anesthesia + TAP and 
patients who received general anesthesia with opioids. U=132, 
p < .001; ngroup 1(general anesthesia + TAP) =53, ngroup 2 
(general anesthesia + opioids) =50; (Graph 5).
Anesthesia type effect on Extubation Time:

The test revealed the significant difference between the two 
groups – patients who received general anesthesia + TAP and 
patients who received general anesthesia with opioids. U=1.5, 
p < .001; ngroup 1(general anesthesia + TAP) =53, ngroup 2 
(general anesthesia + opioids) =50; (Graph 6).
Anesthesia type effect on ICU stay:

The test revealed the significant difference between the two 
groups – patients who received general anesthesia + TAP and 
patients who received general anesthesia with opioids. U=52, 
p < .001; ngroup 1(general anesthesia + TAP) =53, ngroup 2 
(general anesthesia + opioids) =50 (Graph 7).

Based on patients’ hospital length of stay, stay at ICU and 
extubation time, postoperative hospital stay expenses were 
assessed (Tables 9,10 and Graph 8).

There is a significant difference in postoperative hospital stay 
costs for two groups (patients who received general anesthesia 

Anesthesia Type *ASA class crosstabulation

 
ASA class
mild systemic 
disease

Severe systemic disease, 
not incapacitating Total

Anesthesia Type

General Anesthesia 
+ TAP

Count 25 28 53
% within Anesthesia Type 47.2% 52.8% 100.0%

General Anesthesia 
+ Opioid            

Count 24 26 50
% within Anesthesia Type 48.0% 52.0% 100.0%

Total Count 49 54 103
% within Anesthesia Type 47.6% 52.4% 100.0%

Table 2. Anesthesia type by ASA classification.
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Anesthesia Type * Postop. Pain Management Crosstabulation
Postop. Pain Management
none without opioid with opioid Total

Anesthesia Type   

General 
Anesthesia + TAP

Count 18 35 0 53
Expected Count 11.8 27.8 13.4 53.0
% within Anesthesia Type 34.0% 66.0% 0.0% 100.0%
Standardized Residual 1.8 1.4 -3.7

General 
Anesthesia + 
Opioid

Count 5 19 26 50
Expected Count 11.2 26.2 12.6 50.0
% within Anesthesia Type 1 0.0% 38.0% 52.0% 100.0%
Standardized Residual -1.8 -1.4 3.8

Total
Count 23 54 26 103
Expected Count 23.0 54.0 26.0 103.0
% within Anesthesia Type 22.3% 52.4% 25.2% 100.0%

Table 3. Anesthesia Type *Postop. Pain Management  Crosstabulation.

Chi-Square Tests
Value       df Asymptotic Significance (2-sided)

Pearson Chi- Square 38.033a 2 <.0 01
Likelihood Ratio 48.569 2 <.0 01
 Linear-by-Linear Association 30.959 1 <.0 01
N of Valid Cases 103
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 11.17.

Table 4. Chi-Square test results.

Statistics
Hospital Length of Stay hours ICU Stay (Aldrete Scale) hours Extubation Time min.

N Valid 103 103 103
Missing 0 0 0

Mean 30.8350 1.9830 5.55
Std. Deviation 12.49086 0.62681 5.179
Skewness 2.415 -0.150 0.700
Std. Error of Skewness 238 238 238
Minimum 24.00 1.00 1
Maximum 80.00 3.50 19

Table 5. After surgery, the times patients met predetermined criteria for release from intensive care unit (based on Aldrete Scale) and discharge 
from the hospital, as well as extubation time were recorded.

Statistics
Anesthesia Type Hospital Length of Stay hours ICU Stay (Aldrete Scale) hours Extubation Time min.

General Anesthesia + 
TAP

N                 Valid 53 53 53
Missing 0 0 0

Mean 24.6415 1.5377 1.17
Std. Deviation 1.69948 .47887 0.509
Skewness 3.277 -.155 3.013
Std. Error of Skewness .327 .327 .327
Minimum 24.00 1.00 1
Maximum 33.00 2.00 3

General Anesthesia + 
Opioid

N                 Valid 50 50 50
Missing 0 0 0

Mean 37.4000 2.4550 10.20
Std. Deviation 15.37026 .36430 3.569
Skewness 1.424 1.451 .292
Std. Error of Skewness .337 .337 0.337
Minimum 25.00 2.00 3
Maximum 80.00 3.50 19

Table 6. After surgery, the times patients met predetermined criteria for release from intensive care unit (based on Aldrete Scale) and discharge 
from the hospital, as well as extubation time were recorded.
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Ranks
Anesthesia Type N Mean Rank Sum of Ranks

Hospital Length of Stay
hours

General Anesthesia + TAP 53 29.49 1563.0 0
General Anesthesia + Opioid 50 75.86 3793.00
Total 103

Extubation Time min
General Anesthesia + TAP 53 27.03 1432.50
General Anesthesia + Opioid 50 78.47 3923.50
Total 103

ICU Stay (Aldrete Scale)
hours

General Anesthesia + TAP 53 27.98 1483.0 0
General Anesthesia + Opioid 50 77.46 3873.00
Total 103   

Table 7. Mann-Whitney U-test.

Test Statisticsa

Hospital Length of Stay hours Extubation Time min. ICU Stay (Aldrete Scale) hours
Mann-Whitney U 132.000 1.500 52.000
Wilcoxon W 1563.000 1432.500 1483.000
Z -8.188 -9.192 -8.576
Asymp. Sig. (2-tailed) <.001 <.001 <.001

Table 8. Mann-Whitney U-test.

a. Grouping Variable: Anesthesia Type

Statistics
Total Cost GEL

N                 
Valid 103
Missing 0

Mean 819.5146
Std. Deviation 393.03943
Minimum 450.00
Maximum 2006.67   

Table 9. Based on patients’ hospital length of stay, stay at ICU and extubation time.

Statistics
Total Cost GEL

General Anesthesia + TAP

N                 Valid 53
Missing 0

Mean 489.6226
Std. Deviation 34.44406
Minimum 450.00
Maximum 590.00

General Anesthesia + Opioid

N                 Valid 50
Missing 0

Mean 1169.2000
Std. Deviation 278.96863
Minimum 745.00
Maximum 2006.67   

Table 10. Based on patients’ hospital length of stay, stay at ICU and extubation time, postoperative hospital stay expenses were assessed.
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Graph 3,4. Anesthesia type by ASA classification.

Graph 5. Hospital length of stay hours.
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Graph 6. Extubation time (min).

Graph 7. ICU stay hours.

Graph 8. Total cost (GEL).
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+ TAP and patients who received general anesthesia with 
opioids). For group 1 (general anesthesia + TAP) average cost 
for postoperative hospital stay was 489.6 GEL, for group 2 
(general anesthesia + opioids) – 1169.2 GEL. As a result, the 
duration of hospital stay in group 1 (general anesthesia + TAP) 
is shorter, and the average cost for postoperative hospital stay is 
2.39 times lower than in group 2 (general anesthesia + opioids).
Discussion.

The problem of optimal pain management: Reducing the 
giving of opioids in the intra- and postoperative period, to avoid 
side effects, shorten hospital stays, and have satisfied patients 
is very important for all hospitals still today. Analgesia is an 
essential part of anesthesia, and it plays a significant role in 
outcomes during the intraoperative and postoperative periods. 
Historically, the use of opioid-based analgesia is well-known in 
the management of intra and postoperative pain [8,11]. Literature 
sources indicate that the use of opioids plays a negative role 
in the rapid rehabilitation of patients. The use of opioids can 
prolong the extubation time, complicate the postoperative 
rehabilitation process, increase the risk of complications, lead 
to prolonged hospitalization, and impose a financial burden on 
the hospital [1,13,15-19]. It is worth mentioning that 75% of 
patients experience ineffective pain management during the 
postoperative period, necessitating the use of opioids, which 
contradicts the goals of the ERAS (Enhanced Recovery After 
Surgery) protocol [17,19,21]. The incorporation of multimodal 
analgesia, such as dexmedetomidine and (TAP) block, 
significantly reduces the risk of postoperative complications 
[3,4]. Our goal was to study the postoperative period in patients 
managed with non-opioid multimodal analgesia. Our study 
results demonstrate that patients managed with multimodal 
non-opioid anesthesia achieve better postoperative outcomes, 
including rapid extubation, reduced postoperative pain intensity, 
decreased hospital stay, and lower financial costs. Consequently, 
based on our findings, multimodal non-opioid anesthesia can be 
considered as an alternative method that ensures safer and more 
effective analgesia during both intraoperative and postoperative 
periods.
Conclusion.

In our study it has been shown, that this type of anesthesia 
is a significant predictor of postoperative outcomes, such as 
pain intensity, extubation time, intensive care stay, and hospital 
length of stay in patients undergoing mini gastric bypass surgery.  
General anesthesia without opioids plus transversus abdominis 
plane (TAP) block provides better postoperative pain relief, 
improves the overall outcome, and shortens the intubation time, 
intensive care stay, and hospital length of stay. Patients, who 
received general anesthesia without opioids plus transversus 
abdominis plane (TAP) block had better pain control than those 
who received general anesthesia with opioids, in addition, no 
opioids were used in group 1 (general anesthesia + TAP). OFA 
also demonstrated favorable outcomes in both medical and 
financial aspects, suggesting that this method could be recognized 
as an alternative anesthesia approach with superior results. OFA 
can be used as a reliable and effective anesthesiologic technique in 
patients scheduled for bariatric surgery.
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