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Abstract

Actuality. Adequate postoperative analgesia is essential for successful recovery after laparoscopic surgery and
laparotomy. Opioids are commonly used to treat severe postoperative pain, and their use is often associated with many
dose-dependent side effects such as nausea, vomiting, constipation, ileus, and respiratory depression]. Thus, a reduction in
the administration of opioids is highly desirable, and multimodal forms of postoperative anesthesia are preferred. For this
reason, the blockade of the transverse plane of the abdomen has received much attention.

Aim of this study was to evaluate the effectiveness of TAP blockade after laparoscopic surgery and laparotomy and
compare it with standard systemic anesthesia.

Materials and methods of research: We analyzed the results of pain relief in 120 patients who underwent laparoscopic
surgery or laparotomy and were divided into two equal (n=60) groups. One group received bipolar TAP block in the early
postoperative period (within the first 24 hours). In addition, patients in this group also received intravenous administration of
ketonal. The second group received the standard systemic administration of the narcotic analgesic Promedol and Ketonal
during the first day after the operation.

Statistical significance was determined using unpaired two-tailed Student's t-test. Statistical processing of the material
was carried out using the software package Statistica v. 7.0.

Results: The assessment of pain in the first 24 hours after surgery using the visual analog scale (VAS) did not reveal
significant differences between the groups, except for the assessment after 5 hours, where the difference between the
groups was significant (p < 0.05). Patient satisfaction with anesthesia, assessed on the Likert scale, did not reveal significant
differences between the groups. Similarly, assessments of surgeons' satisfaction with anesthesia did not reveal a significant
difference between the groups. We did not find any statistical differences in heart rate, systolic and diastolic blood pressure
between the two experimental groups. We also assessed the volume of systemic analgesics used in the first 24 hours after
surgery. Ketonal was used in both groups at 400 mg (p>0.5). Promedol was used only in the group of narcotic analgesics
44,50 £ 7.4 mg (p<0.001).

Conclusion: Based on these results, we suggest that multimodal analgesia in the form of bipolar TAP blockade in
combination with intravenous administration of ketonal provides adequate anesthesia in the postoperative period,
comparable to standard systemic administration of opioids and ketonal.

Keywords: transversus abdominis plain (TAP) block, postoperative analgesia, opioid analgesia, laparoscopy,
laparotomy, bupivacaine, ketonal.
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Pestome

AkTyanbHOCTb. AJekBaTHasi mocreonepaunoHHas aHanbreaust Heobxoguma Ans yCnewHoro BOCCTaHOBMEHWS mocne
nanapockonuyeckoil onepauun 1 nanapotomun. OnuouaHble npenapatbl 0ObIMHO MCMOMb3YHTCS AN NEYEHUs CUIBHON
nocneonepaymoHHon 60mM, Ux WCMONb30BaHWe YacTo CBA3aHO CO MHOMMM [0303aBUCUMbIMK MOBOYHBIMM 3hcekTamu,
TakUMK Kak TOLUHOTa, PBOTA, 3amop, KWLIeYHas HENpOXOAMMOCTb W YrHETeHWe AblxaHus. Takum o6pasom, KparHe
XEnaTenbHO COKpalleHue BBEAEHUS ONMWMOMAOB W MPEeAnoYTUTENbHbI MyNbTUMOAANbHble (HOPMbI MOCMEONEPaLMOHHON
aHecteauu. o aToit npuynHe Grokaaa nonepeyHoi NNOCKOCTH XMBOTa NpUBEKNa 6onbLLIOe BHUMaHWe

Llenb: oueHntb achpekTnBHOCTL TAP-6rokaabl Nocne nanapockonuyeckoil onepawmumn 1 anapoTOMUM 1 CPaBHUTL ee CO
CTaHOapTHON CUCTEMHON aHecTe3uen.

Matepuansi n metogbl uccnegoBanus: Hamu 6bin npoBeaeH aHanua pesynstatoB obesbonueanns 120 nauueHToB,
NOABEPrLUMXCA NanapoCKoNMYeckon onepalum unu nanapotommu, Beinu pasgeneHsl Ha ABe pasHble (n=60) rpynnbl. OgHa
rpynna nonywuna GunonspHyto TAP-Briokagy B paHHeM NOCNeonepauMoHHOM Nepuoge (B TeYeHue nepebix 24 4acos).
Kpome TOro, GombHble 3TOM rpynnbl Takke MOMyyanu BHYTPUBEHHOE BBeAEHME KeToHana. Btopas rpynna monyyana
CTaHOapTHOE CUCTEMHOE BBEJEHWE HApKOTUYECKOro aHanbreTka NpoMeaona 1 KeToHana B TeYeHue nepBbIX CYTOK nocne
onepauuu.

CraTncTyeckylo  3HaYMMOCTb  OMpEdensM C MOMOLLbK HEnapHOro ABYCTOPOHHero kputepust  CTblofeHTa.
Cratuctuyeckyto 06paboTky maTeprnana npoBOAWMN C UCMIONb30BAHWUEM NPOrpaMMHbIX CPeACTB nakeTos Statistica v. 7.0.

PesynbTatbl: OueHka 6onm B nepsble 24 4 nocrne onepauuy No BKU3yanbHo aHanorosoi Lkane (BALL) He BbisiBina
LOCTOBEPHbIX PasnMuMii MeXay rpynnamu, 3a UCKIIOYEHUEM OLEHKM Yepes 5 4, roe pasHuua Mexay rpynnamu Obina
pocToBepHon (p<0,05). YAaoBneTBOPEHHOCTb MaLMEHTOB aHecTesnen, OLeHeHHast no Lwkane JlaikepTta, He BbisBUNA
[OCTOBEPHBIX pasnnuuii Mexay rpynnamn. TOYHO Tak Xe OLeHKa y[OBMETBOPEHHOCTU XMPYProB aHECTE3NEN He BbisBWMa
CYLLECTBEHHOM pasHuubl Mexay rpynnamu. Mbl He oBHapyxunu kakux-nubo CTaTUCTUYECKUX pasnuyuMii B 4acToTe
CEepAeYHbIX  COKpaLLEHWit,  CUCTONMMYECKOM M OWacTONWYECKOM — apTepuaribHOM — [aBneHun  Mexgy — AByMs
aKCMEepPUMEHTaNbHBIMK rpynnamu. Mbl, Takke OLEHUTN 0BbEM CUCTEMHbIX aHanbreTUKoB, UCMONb30BaHHbIX B NepBble 24
yaca nocre onepauuun. KetoHan npumeHsinu B 06emx rpynnax no 400 mr (p>0,5). Mpomenon ncnonb3oBanu ToMbKO B rpynne
HapKOTUYECKMX aHanbreTnkos 44,50 + 7,4 mr (p<0,001).

3aknoueHune: Ha OCHOBaHWW MpUBELEHHbIX PE3ynbTaToB Mbl NpeanonaraeM, YTo MynbTUMOZArbHas aHanbresus B
Buge OunonspHoit TAP-6Griokagbl B COYETAHUM C BHYTPUBEHHbIM BBEAEHWEM KeToHana obecreuvBaeT afeKBaTHYH
aHecTe3uto B nocneonepaLyoHHOM Nepruoae, CpaBHUMYIO CO CTaHAAPTHLIM CUCTEMHBLIM BBEJieHUEM ONMOMA0B W KeToHana.

Knioyeebie cnoea: 6roka0a nonepeyHol MbIWUbl Xugoma, nocreonepayuoHHoe obe3bonugaHue, OnUoUOHoe
obesbonusaHue, nanapockonus, nanapomomusi, 6ynusakauH, kemonar.

Tyninpgeme
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O3sekTiniri. AgeksaTTbl aHanbresus NanapocKONWANbIK Onepauus MeH NanapoToMWUsgaH KewiHri kesewge Tuimai
KannblHa Keny vylWiH eTe Mamxbi3gbl. OnuouaTtep ofeTTe ayblp onepauusifaH KeiHri ayblpCbiHyAbl emaey  yLUiH
KOINAaHbINaabl XaHe onapabl KongaHy Xui Xypek aiHybl, Kycy, ill kaTy, iluek eTiMCI3giri xoHe ThiHbIC any Aenpeccusicol
CUSIKTbI [j03ara Toyenpi kenTereH xaHama ocepriepmeH 6ainaHbicTbl. Ocbinaiilia, onMonATapabl EHridydi asanTy XoHe
onepaumsaH KeiiHri aHecTeausHbIH MynbTUMOLanbasl opmanapbiH KonpaHy eTe Mambiagbl. Ocbl cebenTi iWwTin
KenaeHeH Xa3blKTblFbIHbIH ONOKaJackiHa ken kexin beniHeai.

Byn 3epTTeyain MakcaTbl NanapocKoNUANbLIK XUPYprus MeH nanapoToMusaaH keniH TAl- 6nokagackiHbiy TUIMAINIMH
Baranay XoHe OHbl CTaHAAPTTbI XyWenik aHeCcTe3UsIMEH CanbICTbIpy 60Mbin Tabbinagbl.

3epTTey maTepuanaapbl MeH agicTepi: bi3 nanapockonuanbik XMpyprus Hemece NanapoTOMUSI XacamnFaH XoHe exi
Ten (n=60) Tonka GeniHreH 120 HaykacTa aybipcbiHyAbl Bacy HoTwXenepiH Tangaabik. bip Ton onepauusigaH KemiHri epte
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kesenge (anralwkbl 24 carar iwinge) ounonspnbl TAI GnokagacsiH angbl. COHbIMEH KaTap, OCbl TOMTarbl EMAENyLinepre
KeTOHan KekTamblp iliHe eHrisingi. EKiHWI Ton onepaunsaaH KeriHr anFallkbl ToynikTe ecipTKinik aHanbretuk MNpomeaon
MeH KeToHanablH CTaHAAPTThI XyWeni kabbingaybiH angpi.

CraTuCTuKanblk MamHbI3ObIbIK KyNTanmaraH eki xaxTbl CTbIOOEHT KpuTepui apkbifbl aHbikTangbl. Matepuangb
cTatucTukanblk engey Statistica v 7.0.6arnapnamanbik nakeTiHiH keMeriMeH Xy3ere acbipbiigbl.

Hotnxenep: OnepauusaaH kemiHri anrallkbl 24 caraTTa ayblpCbiHyabl BU3yanabl aHanortbik Wwkana (VAS) apkbibl
Oaranay TonTap apacblHaarbl anbipMaLLbINbIK anTapnbikTan bonraH, 5 caratTaH KeiiHri 6aranaygsl kocnaraHga (p<0,05).
alTapnbIkTai alblpMalLbIbIKTbl aHblkTaraH, JlankepT Lwkanackl GoWblHWA GaranaHraH NauWeHTTEPdiH aHecTesusra
KaHaraTTaHybl TOMTap apacbliHa aWTaprblkTail aiblpMallbinbiKTapabl aHblkTaraH XOk. COn CUSKTbI, XMpyprTapably
aHecTesusira kaHaraTTaHyblH Garanay TonTap apacbiHha anTapnblKTal ailblpMalubINbIKTbl aHblKTaFraH XOK. bi3 eki
9KCMEepUMEHTanabl TOM apacblHoa JXypek COFy  KUiniriHoe, CWUCTOManblk KoHE AMacTonanblikkaH —KbICbIMblHAA
CTaTUCTMKaNbIK alblpMalbINbIKTapAbl Tannagblk. bi3  coHpgan-ax onepauusgaH  KewiHri  anrawkbl 24 caraTTa
KONAaHbINaThiH Xyieni aHanbreTukTepdin kenemiH Garanagbik. Ketonan eki tonta ga 400 mr (p>0,5) xongaHbingsl.
Mpomenon ecipTkinik aHanbreTukTep T0BbIHAA FaHa KondaHbinFaH 44,50 + 7,4 mr (p<0,001)

KopbIitbiHgbl: OCbl HoTXenepre CyiieHe OTbIpbIM, KETOHANAb! KeKTaMblp illiHe eHridymeH BipikTipinreH bunonspnsl
TAP 6nokagacel TypiHAeri MynbTUMOLanbabl aHanbreswsl, ONMOMATAP MEH KeTOHandbl CTaH4apTTbl XKyWerni eHrisymeH
canbICTbipyra 6onaTbiH, OnepauusaaH KeniHri ke3eHae afekBaTTbl aHECTE3NSHbI KamMTaMachi3 eTesi fen 60mKanmbi3.

TyuiHdi ce3dep: iwmiy KondeHey Oynwbixkeminiy 6rokadackl, onepayusidaH KeliiHei aHanbeesus, onuoudmel
aHanb2e3us, 1anapockonus, lanapomomusi, bynueakauH, KemoHarl.
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Introduction since it allows more accurate injection of the

The number of laparoscopic surgical procedures has
been significantly increased during the last years [1].
Laparoscopic  techniques have many  significant
advantages, including reduced lower complication rates,
reduced post-operative pain and shorted hospitalization [7].
Therefore, the laparoscopic surgery became common in
abdominal and gynecologic surgeries.

The adequate postoperative analgesia is essential for
the successful recovery after the laparoscopic surgery and
laparotomy. While systemic opioid drugs are commonly
used to manage the severe post-operative pain, their use if
often associated with many dose-dependent adverse
effects, such as nausea, vomiting, constipation, ileus and
respiratory depression [18]. Thus, the decrease in opioid
administration is highly desirable and the multimodal forms
of post-operative anaesthesia are preferable. For this
reason, the transversus abdominis plane (TAP) block
introduced by Rafi in 2001has received a lot of
attention[20]. The TAP block is a form of loco-regional
anaesthesia in which anaestheticis introduced into a space
between internal oblique and transversus abdominis
muscles in order to "bathe" a thoracolumbar nerve
originating from the T6 to L1 rootsthatarepassing in this
space [3, 13, 14]. The resulting "neural field" block affects
the innervation of the abdominal skin, muscles and parietal
peritoneum [20]. The TAP block could be performed either
by a blind "double pop" technique, based on the anatomical
landmarks [3, 11, 12, 17, 20] or guided by the ultrasound
navigation [8, 10, 14].The ultrasound guidance is preferred

anaestheticthan the blind technique [10].

In this study, we attempted to assess the effectiveness
of the bipolar TAP block during the post-operative period
and compare it to the standard systemicanaesthesia. We
hypothesized that the ultrasound-guided TAP block in the
early post-operative period effectively reduces the pain
intensity without additional administration of systemic opioid
drugs.

Materials and methods

Experimental groups.

The design of the study is a randomized clinical trial.
The period of the study is from 2018 to 2020 in the regional
hospital of the city of Pavlodar. The study included 120
patients, both male and female, who were subjected to the
laparoscopic surgery or laparotomy. The age of the patients
varied from 18 to 75, the ASA physical status of all patients
was either | or Il. All surgeries were conducted under the
general endotracheal anaesthesia. Depending on the
method of the post-surgical analgesia, all patients were
divided onto 2 equal groups: 1) the group inwhich the TAP
blockwas performed in early post-operative period (during
the first 24 hrs). In addition, the patients of this group also
received the intravenous administration of the non-steroidal
anti-inflammatory drug (NSAID)ketonal, total volume of 8
ml, 4 times/24 hrs. This group will be referred as "TAP"
through the article. 2) the group in which the systemic
administration  of both  narcotic analgesic  (NA)
promedolandketonal were used. Both promedol and ketonal
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were administered intravenously 4 times/24 hrs. This group
will be referred as "NA" through the article.

TAP block.

The patient was placed into the supine position. After
the skin disinfection and local infiltration with 2% lidocaine,
the ultrasound probe is placed in a transverse plane to the
lateral abdominal wall in the midaxillary line, between the
lower costal margin and iliac crest. The external oblique,
internal oblique and transversus abdominis muscles were
identified first. Then, the echogenic needle was introduced
directly under the probe to the depth of 50-100 mm and
deeper, until it reaches a space between the internal
oblique and transversus abdominis muscle. The 2 ml of
saline was injected slowly in order to confirm the
correctness of the needle position. Then, 15 ml of local
anaesthetic solution (0.5% bupivacaine HCI, or 75 mg) was
injected incrementally into each side of the abdomen.

Pain assessment

The evaluation of the pain intensity was performed
every hour, after 24 hrs, according to numerical visual
analog scale (VAS) of pain intensity, in rest and during the
movement. In addition, the following criteria were also

monitored: pulse, systolic and diastolic arterial pressure, the
amount of narcotic analgesic promedol used.

Statistical analysis

All data presented in the article as mean + SEM; the
statistical significance was determined by the unpaired two-
tailed Student's t-test. All statistical tests of significance
were performed using Igor Pro software (Wavemetrics, OR)
and custom-written procedures. The level of significance
was set to P < 0.05.

Results. In our study, the average age of the patients
and the gender distribution of both experimental groups
were similar.

The mean age in the TAB group was 45.30 £ 9.9, in the
narcotic analgesics group 45.28 + 8.1 (p> 0.5). By gender
difference, respectively, in the groups - men were 53.33%
and 55.0% (p> 0.5), women - 46.67% and 45.0% (p> 0.5).

The type of surgery is summarized in Table 1. Overall,
16.66% (10 patients) of each experimental group undergone
the laparoscopic surgery, while the majority of the patients
(83.33%, or 50 patients) undergone the laparotomy.

Table 1.
Type of surgery.
Group with TAP C
Typeofsurgery anesthesia and ketonal Op|0|g Pafm Qroup p
(numberofpatients (TSI el
Laparotomy
Cholecystectomy. Sanitation and drainage of the abdominal cavity. 18 17 >0,5
Removal of a colon tumor. Stoma placement. Sanitation and drainage 6 6 >0,5
of the abdominal cavity.
Imposition of gastrointestinal and inter-intestinal anastomoses 5 6 >0,5
Marsupialization of the cyst in the head of the pancreas 5 6 >0,5
Resection of 2/3 of the stomach 5 4 >0,5
Ulcerclosure 2 2 >0,5
Appendectomy. Sanitation and drainage of the abdominal cavity 7 7 >0,5
Herniarepair. Hernioplasty 2 2 >0,5
Laparoscopic cholecystectomy 10 10 >0,5
Total 60 60
20
Assessment of the pain during the
first 24 hrs after the surgery according to
the visual analog scale (VAS) revealed 15
no significant difference between the
groups, except for the assessment after 5 o
hrs where the difference between the 8
groups was significant (p < 0.05) (Fig. 1). o 10
The patient satisfaction with the <><
anaesthesia assessed according to Likert
scale did not reveal any significant 5

difference between the groups (Table 2).
Similarly, the assessment of the
satisfaction of the surgeons with the

anaesthesia did not reveal any significant 0
difference between the groups (Table 3).

— T T T T T T T T 1
4 8 12 16 20 24

Time (hrs)

Figure 1. Assessment of the pain during the first 24 hrs after
the surgery according to the visual analog scale (VAS).
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Table 2.
Satisfaction of the patients with the anaesthesia.
Satisfaction of Groups
patients with the | Group with TAP |Opioid Pain| p
anaesthesia anesthesia and | Group (%)
ketonal (%)

Extremely satisfied 10 (16.67) 11(18.33) | >0.5
Very satisfied 48 (80.0) 47 (78.33) | >0.5
Satisfied 2(3.33) 2(3.33) >0,5
Dis satisfied - - >0.5
Verydis satisfied - - >0.5
Total 60 (100%) |60 (100%)

The heart rate and the arterial pressure were also
monitored during the first 24 hrs after the surgery. Again,
we did not find any statistical differences in heart rate,
systolic and diastolic arterial pressure between the two
experimental groups.

We also assessed the volume of systemic analgesics
used in the first 24 hrs after the surgery. Ketonal was used
in both groups at 400 mg (p> 0.5). Promedol was used only
in the narcotic analgesic group 44.50 + 7.4 mg (p<0.001)

Table 3.
Satisfaction of the surgeons with the anaesthesia.

Satisfaction of Groups

surgeons with the | Group with TAP | Opioid Pain | p
anaesthesia anesthesiaand | Group (%)
ketonal (%)

Extremely satisfied 9 (15.00) 10 (16.67) | >0.5

Very satisfied 44 (73.33) 43 (71.67) | >0.5

Satisfied 7(11.67) 7(11.67) >0.5

Total 60 (100%) 60 (100%)
Discussion

In the present study that included patients who had
undergone the laparoscopic surgery or laparotomy, we
found that there were no significant differences in patient
self-reported pain scores amongst those who received TAP
blocks in combination with the intravenous administration of
ketonaland the group in which the opioids were
administered systemically in the early post-operative period.
The assessment of the satisfaction of patients and the
surgeonswith the anaesthesia also did not reveal any
significant difference between the two experimental groups.
In addition, no significant differences in hemodynamic
characteristics (heart rate, systolic and diastolic arterial
pressure) and the post-operative oxygen saturation levels
were observed between the patients who received the TAP
blocks and systemic administration of narcotic analgesics.
Moreover, the time of transition of the patient to the
ambulatory care was not significantly different between the
two experimental groups. Taken together, these findings
suggest that the TAP block performed in immediate post-
operative period could be as effective for managing the pain
after the laparoscopic surgeries as the standard
administration of opioids.

In our study, the only significant difference in pain
assessment between the two experimental groups was at 5
hrs after the surgery (Fig. 1). The duration of action of the
plain bupivacaine has been reported to vary in the range
from 2 to 10 hrs, with the peak effect noted around 30-45
min [2]. Thus, the short duration of the TAP blocks appears

to be a limitation of this method of anaesthesia.
Continuousinfusionof the anaestheticthrough the indwelling
catheters could potentially help to overcome this limitation
[6, 19]; however, the use of the catheters may increase the
risk of infections and peritonitis. Alternatively, the use of
long-acting liposomal anaesthetics could seem promising
for the prolongation of postsurgical analgesia [2]. Recently,
it has been shown that the duration of the TAP blockade
could be prolonged up to 72 hrs with the use of a liposomal
bupivacaine LB [15]. One serious concern related to both
continuous infusion of the anaesthetic and the long-acting
liposomal anaesthetics should be noted. The plasma
concentrations of the anaesthetics have been reported to
reach the toxic levels after bipolar TAP blocks when 30-40
ml of anaesthetic solution are administered [5, 11, 12, 17].
Theoretically, there is a possibility that some of the TAP
block effects could be attributed to the absorption of the
anaesthetic. Thus, the research of the pharmacokinetic
parameters of TAP blockade appears to be the important
condition for the routine use of TAP blocksin the near
future.

TAP blocks are generally considered safe procedures
[9, 22], especially when performed under the ultrasound
guidance. The use of ultrasound allows visualization of the
walls of the plane in which the anaesthetic solution is
injected, as well as the injecting needle and the spread of
local anaesthetic. As a result, the anaesthetic solution is
injected with a greater precision, in comparison to the
"blind" technique. Theoretically, the precision of the needle
insertion and the visual control over the entire procedure
may limit the excessive "spillage" of the anaesthetic thereby
reducing the risk of local anaesthetictoxicity. The lack of
differences in terms of post-operative side effects between
the two experimental groups of the present studyprobably
indicates that the local absorption of the anaesthetic during
the TAP block does not contribute to the common side
effects of the general anaesthesia.

We demonstrated that in combination with the
intravenous administration of ketonal, the TAP block
performed immediately after the surgery resulted in an
effective anaesthesia and allowed us to avoid an
administration of opioids. Theseresults are in agreement
with some other studies in which TAP block reduced the
amount of used narcotic analgesics [4, 12, 16]. However,
some studies report no difference in opioid consumption
between the TAP and standard systemic analgesia
following the laparoscopic colorectal surgery [21]. In that
study, the authors hypothesized that because of minimal
pain experienced by the patients, the TAP blockade could
be less effective in laparoscopic colectomy than in other
forms of abdominal surgery [21].

Our study has some limitations. First, the design of the
study was retrospective, and performed in a single center.
However, the one of the potential strengths of the present
study is the relatively large number of patients included.
Secondly, the study assessment was limited to 24 hrswhile
some other studies report the assessment during the 36 hrs
after the surgery (ref). In our study, we limited the
assessmentto 24 hrsbecause the majority of the patients
usually no longer require the administration of systemic
opioids 24 hrs after the surgery. Finally, the types of
surgeries included into the study were different, with the
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non-equal number of laparoscopic interventions and
laparotomy.

Conclusions

We suggest that the use of multimodal analgesia in the
form of bipolar TAP block in conjunction with intravenous
administration of ketonal provides an adequate anaesthesia
in the post-operative period, comparable to the standard
systemic administration of opioids and ketonal. The
proposed approach utilizes the synergy of actions of the
local anaestheticbupivacaine and systemically administered
ketonal. In addition, the proposed method of TAP blockade
reduces the use of narcotic analgesics and contributes to
the earliest possible activation of patients and their fast
recovery after the laparoscopic surgery and laparatomy.
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