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Efficacy of regional analgesia techniques in abdominal surgery patients
with obesity
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The use of regional anesthetic techniques in abdominal surgery is an essential component of the multimodal approach to  Key words:

perioperative analgesia, yet data on their use in obese patients remains limited. obesity, surgical
dures,

The aim of this study is to determine the effectiveness of the epidural analgesia (EA) and the transversus abdominis plane g;c;clze:i;eZn d

block (TAP-block) in laparoscopic obese patients, as well as to evaluate the possibility of using the rectus sheath block (RSB) anesthesia

as a “rescue” anesthetic technique after laparotomy in obese patients.

Materials and methods. The data on the 102 obese patients operated on esophageal hiatal diaphramgmatic hernia, colon  pathologia

tumor, postoperative ventral hernia, morbid obesity and choledocholithiasis were analyzed. In laparoscopic surgery 20 patients ~ 2018; 15 (2), 229-235
received EA (EAgroup), 21 patients — TAP-block (TAP group), 21 patients — opioids and non-steroidal anti-inflammatory drugs =~ .

(NSAIDs) without any regional anesthesia techniques (group TIVA,). In laparotomic surgery 16 patients received RSB (RSB 10 .14739/2310-1237.
group) and 24 patients — only opioids and NSAIDs (TIVA, group). After the surgery the following was estimated: the time of ~ 2018.2.141426
extubation, the total dose of opioids, the level of pain according to the 10-point numeric range score (NRS), the incidence of
dyspnea using the monitor Utas 300 (Ukraine), the incidence of postoperative nausea and vomiting (PONV), the time of active
patient mobilization, and the level of satisfaction with analgetic regimen. For the RSB group, the complexity of the RSB and
the mean time to achieve adequate analgesia (pain intensity <3 points per NRS) were determined additionally. The statistical
analysis was performed using the Statistica for Windows version 6.0 software.

E-mail:
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Results. In the EAgroup, the intraoperative dose of fentanyl was twice lower, and patients were extubated two times faster than
inthe TAP, TIVA,, RSB, TIVA, groups (P < 0.05). At the same time, none of the patients in the EA group required the restoration
of neuromuscular conduction with neostigmine (P < 0.05). After the surgery, the pain level was 2-3 times higher in the TIVA,,
RSB, and TIVA, groups than in the EA and TAP groups (P < 0.05). “Rescue” analgesia in the RSB group was performed from
the first attempt in all the patients in 5-10 minutes and provided an adequate effect in 3 (2—4) min. The complexity level of
RSB was defined as “easy” in 12 (75 %) patients, as “average” in 4 (25 %) patients (P < 0.05). The incidence of dyspnea and
opioid doses after surgery in the EA, TAP and RSB groups of patients were 2 times lower, and the incidence of PONV was 3
to 4 times lower than in the TIVA, and TIVA, patients’ groups (P < 0.05). In the EA and TAP groups, patients became mobile
after 8-13 hours after surgery, in the group TIVA, — after 16-22 hours, in the group RSB - after 18-36 hours, in the group
TIVA, — after 48-96 hours (P < 0.05). 100 % of the respondents from the EA, TAP and RSB groups were satisfied with the
analgesic regimen at the “excellent —good” level. In the TIVA, and TIVA, groups, 20-25 % of respondents identified analgesic
comfort as “good”, 60-65 % of respondents — as “satisfactorily”, about 15 % of respondents — as “unsatisfactorily” (P < 0.05).

Conclusions. In laparoscopic surgery the use of EA or TAP-block in obese patients significantly reduces the level of post-
operative pain, the need for opioids, the incidence of dyspnea and PONV, which leads to the possibility of patients’ mobilization
within 8-13 hours after surgery. After laparotomic surgery in obese patients RSB effectively “rescues” from pain and prevents
excessive use of opioids, which reduces the number of adverse reactions and increases satisfaction with the quality of analgesia.

EdeKTuBHicTb perioHapHMX TEXHIK aHaAre3ii B abAoMiHaAbHIM Xipyprii B nauieHTiB Kntouosi crosa:
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BukopucTaHHs perioHapHIX TexHik aHanresii B abgomiHanbHin Xipyprii € BaXMB1MM KOMNOHEHTOM MYNETUMOAANBHOTO Nigxoay

[0 nepionepauinHoro 3HeboNeHHs!, ane AaHi LWoAO iX 3aCTOCYBaHHS B MaLEHTIB 3 OKMPIHHAM 3amuLLaTLCS OOMEXEHUMM. Maronoris. - 2018. -
) ) . T.15, Ne 2(43). -
MeTa po60Tu — BU3HAUMTK ePEKTUBHICTL enigypanbHoi aHanresii (EA) Ta 6roky nioLwmHY NonepeyHoro M’'a3a Xuneota ¢, 229-235

(TAP-6noky) nig Yac nanapockoniyHux onepaviin y NauieHTiB 3 OKUPIHHAM, @ TaKOX OLiHUTU MOXIIMBICTb BUKOPUCTAHHS
6noky nixsu npsimoro M's3a xueoTa (RSB) sk «psTiIBHOro» 3HeBOMNEHHS Micns nanapoToMHUX onepawiit y nauieHTis 3
OXUPIHHSM.

Matepianu Ta metoau. [MpoaHanidysanv gaHi 102 nawieHTiB 3 OXUPIHHAM, SKi ONepoBaHi 3 NPUBOAY MPUXI CTPABOXIQHOMO
OTBOPY Aiachparmu, NyXnuHM TOBCTOTO KALIEYHWKA, MiCNSonepaLinHoi BEHTpanbHOI rpuxi, MOpOIgHOTO OXVPIHHS Ta Xonego-
xoniTiady. [ina nepionepadinHoi aHanresii nanapockoniyHmx onepadi y 20 nauieHTis BukopuctoBysamm EA (rpyna EA), y 21
naujeHta — TAP-6nok (rpyna TAP), y 21 naujeHTa — onioigu Ta HecTepoiaHi npotuaananshi 3acobu (HM33) 6es Gyap-skux
perioHapHux TexHik 3HeGoneHHs (rpyna TBA,). MMig Yac nanapotomii y 16 naujeHTis sactocosysarn RSB (rpyna RSB), y 24
naviieHTis — Tinbki onioiau Ta HM33 (rpyna TBA, ). Micna onepalii ouiHroBanu Yac exctybaLyii Tpaxei, 3aranbHy 403y HAapKOTHKIB,
piBeHb 60nto 3a 10-6anbHO LMpOBOK PerTUHIOBOI LiKkano (NRS), iHLUMAEHTHICTb AMCnHOE 3a LOMOMOro MOHITOpa
Utas 300 (YkpaiHa), Bunagkm nicnsionepavintoi Hygotu ta 6ntosotn (PONV), yac akTMBHOI MoGini3aulii nawjieHTiB Ta piBeHb
3a[0BOMEHOCTi aHanreTn4H1M pexvimom. [ns rpynu RSB goaatkoBo Br3Havanu cknagHicts BukoHanHs RSB i cepepHin yac
[OCSATHEHHS! afiekBaTHOI aHanresii (iHTeHcMBHICTb Borto <3 GaniB 3a NRS). CtatucTYHWIA aHani3 BUKOHaNM 3a JOMOMOro
nporpamu Statistica for Windows version 6.0.
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Pesynitatu. Y rpyni EA iHTpaonepaliiiia fo3a dheHTaHiny 6yna Bagidi MEHLLO, a navjieHTy 6ynv ekcTy60BaHi BBiYi WBMALLe,
Hix B rpynax TAP, TBA,, RSB, TBA, (p < 0,05). XXoaeH naulieHT i3 rpynu EA He noTpe6ysas BigHOBNEHHA HEPBOBO-M A30BOI
MpOBIAHOCTI 3a Jonomorot HeocTUrMiHy (p < 0,05). Micna onepauii piseHb Gorto By y 2-3 paau Buwwmm y rpynax TBA,, RSB,
TBA,,, Hixy rpynax EAi TAP (p < 0,05). «PsTisHe» 3HeBonenHs y rpyni RSB sukoHanu 3 nepLioi cnpobu B ycix navlieHTis 3a 5-10
XB, OTpUManu agexkBaTtHui ecpekt yepes 3 (2—4) xB. PiseHb cknagHocTi RSB Bu3HaueHui sik «nerko» y 12 (75 %) nauieHTis, sk
«cepeaHbo» Yy 4 (25 %) nauieHTis (p < 0,05). IHUMAEHTHICTL AMCNHOe Ta 4o3a onioiaiB Nicns onepaLii B nauieHTis i3 rpyn EA,
TAP i RSB 6yna BAagiui MeHLLO, a iHunaeHTHICTs PONV B 3—4 pasi MeHLLOIo, HiX y nauienTis i3 rpyn TBA, i TBA, (p < 0,05).
Y rpynax EA i TAP naujieHTn ctanu MoBinbHumm Yepes 8-13 roanH, y royni TBA, —vepes 16-22 roguhm, 8 rpyni RSB — uepes
18-36 roauH, y rpyni TBA, — yepes 48-96 roguH nicris onepauii (p < 0,05). 3 rpyn EA, TAP i RSB 100 % pecrioHgeHTis 6yrin
33/10BOMEHi aHANTEeTUYHNM PEXIMOM Ha PiBHI «BiAMIHHO — 1o6pe». Y rpynax TBA, i TBA, 20-25% pecrnoHaeHTis BU3Haunm
piBEHb aHaNreTU4YHOrO KOMAOPTY sk «a06pey», 6065 % — Ak «3a0BinNbHOY, Marxe 15 % — sk «He3aoBiNbHOY (p < 0,05).

BucHoBKW. Y nanapockoniyHii xipyprii B nauieHTiB 3 0XMpiHHSM BUkopucTaHHst EA a6o TAP-6noky BiporigHO 3HWXYeE piBEHb
nicnsionepauinHoro 6onto, HeOOXiAHICTb 3aCTOCYBaHHS OMioIAiB, IHUMAEHTHICTb AncnHoe Ta PONV, Lo npu3BoaunTb 4O MOX-
nmBocTi Mobinisavi nauieHTis yxe Yepes 8—13 roguH nicns onepadii. Micns nanapoTOMHOI Xipyprii B NALEHTIB 3 OXVPIHHAM
RSB echekTUBHO «psiTye» Bin 6onto Ta 3anobirae HagMipHOMY NPU3HAYEHHEO ONioiIB, L0 3MEHLLYE KiNbKICTb NOBIYHIX peaKLii
Ta NigBuLLye 3a00BOIEHICTb NALiEHTIB SKICTIO aHanresii.

3¢ PEKTUBHOCTb perHoHapHbIX TEXHUK aHaATe3WH B aBAOMUHAABHON XUPYPruu
Yy NaLMEHTOB C OXXMPEHHEeM

C. U. BopotbiHueB, M. b. TpuHoBckas, M. M. Codpunkanuy, A. B. 3axapuyk

Wcnonb3oaHne PErnoHapHbIX TEXHUK aHanresun B abnoMuHanbHoM xupyprum — BaXHbIA KOMMOHEHT MynbTUMOAAITbHOIO
nogxoda K nepuonepaunoHHOMY 06e300511MBaHMI0, HO AaHHbIE MO UX NPUMEHEHUI0 Y NauUneHTOB C OXUpPeHeM OCTaloTCA
OorpaHn4eHHbIMU.

Llenb pa6otbl — onpenenuTb 3hEKTUBHOCTb anuaypansHon aHanreaun (OA) 1 Grioka nnockoCTy NONepeyHoN MblLULbI
xmBota (TAP-6rioka) npy nanapockonuyeckux onepauusix y naLuMeHTOB C OXUPEHWEM, @ TakKe OLEHUTb BO3MOXHOCTb
vcnonb30BaHWa Brioka Bnaranuiia NpsmMon Mol xvBoTa (RSB) B kayecTBe «cnacatenbHoro» 06e3bonueaHns nocne
NanapoTOMHbIX Onepawuyid y NaLneHTOB C OXUPEHNEM.

Marepuans! n Metoab!. [poaHanuanposaHbl AaHHble 102 NaLMEHTOB C GKUPEHNEM, ONePUPOBaHHBIX MO MOBOAY MPbRKM MULLEBO-
[IHOTO OTBEPCTUS Amacbparmbl, OryXorv TONCTOrO KULLEYHVKA, MOCNEoNepaLyiOHHO BEHTPaNbHOW rPbhK1, MOPOMAHOTO OXKVPEHNS
1 xonepoxonutiasa. [ina nepronepawuyioHHoi aHanreauy nanapockonnyeckux onepauuin y 20 nauneHToB ucnonsb3osany A
(rpynna 3A), y 21 nauvenTta — TAP-6nok (rpynna TAP), y 21 nauueHTa — onvMouabl 1 HeCTepouaHble MPOTUBOBOCNANUTENbHbIE
cpencraa (HMBC) 6e3 kakux-nnbo per1noHapHbIX TexHUK aHanresun (rpynna TBA, ). Mpu nanapotomun y 16 nauveHToB NpuMeHsinmi
RSB (rpynna RSB), y 24 nauueHTos — Torbko onvonasl v HMBC (rpynna TBA,). Mocrie onepaunm oLgHnBsany Bpems akeTy6ba-
Lmm Tpaxew, 06LLYH0 103y HAPKOTUKOB, YpoBeHb 6onm no 10-6annbHon LydpoBoii peituHroBoi wkane (NRS), HUMaeHTHOCTL
ofblLLKM ¢ nomoLLbio MoHuTopa Utas 300 (YkpauHa), criyqam nocneonepawmoHHoi ToHOTHI 1 peoTel (PONV), Bpemst akTBHOM
MOoBUNM3aLmM NaLMEHTOB 1 yPOBEHDb YAOBNETBOPEHHOCTH aHaNreTNYeckum pexvmoM. [ns rpynnsl RSB gononHutensHo onpe-
[ensnum CNoXxHOCTb BbinonHeHnst RSB 1 cpeaHee Bpemst BOCTVKEHNS afekBaTHON aHanresum (MHTeHCUBHOCTL 6onmn <3 6annos
no NRS). Ctatuctnyeckuii aHanua BeINOMHWMM C MOMOLLbI0 nporpamMmbl Statistica for Windows version 6.0.

Pesynirathi. B rpynne OA uHTpaonepaLvoHHas 4o3a eHTaHuna bbina BABoe MeHbLLE, a naLmeHTbl Obinv ekcTybrpoBaHbl BOBOE
6bictpee, Yem B rpynnax TAP, TBA,, RSB, TBA, (p < 0,05). Hv oguH naumeHT 13 rpynnbl A He HyXKOancs B BOCCTaHOBMEHNM
HEePOMBILLEYHON NPOBOAVMMOCTU C MOMOLLIbIO HeocTurMmHa (p < 0,05). Mocne onepauym ypoBeHb 6onm 6bin B 2—3 pasa Bhbille B
rpynnax TBA,, RSB, TBA,, yem B rpynnax A u TAP (p < 0,05). «CnacatenbHoe» obesbormsaHue B rpynne RSB BbinonHumm ¢
MepBOW MOMBITKY Y BCEX NaLMEHTOB 3a 5—10 MUH, Nony4mnn apeksaTHbI achdekT Yepes 3 (2—4) MUH. YpoBeHb crioxkHocTn RSB
onpegeneH kak «nerkoy» y 12 (75 %) naumeHToB, kak «cpeaHe» y 4 (25 %) nauveHTos (p < 0,05). VIHUMAEHTHOCTL OAbILLKM 1 A03a
onvounaoB rocre onepauyy y naumeHTo 13 rpynn EA, TAP 1 RSB 6bina B 2 pasa MeHbLue, a nHupuaeHTHocTs PONV B 3—4 pasa
MeHblLLe, Yem y naumeHTos 13 rpynn TBA, v TBA, (p < 0,05). B rpynnax EA 1 TAP nauveHTs! ctani MobunbHbiMK Yepes 8-13
yacos, B rpynne TBA, — yepes 16-22 qaca, B rpynne RSB - yepes 18-36 |acos, B rpynne TBA, — yepes 48-96 yacos nocrne
onepauu (p < 0,05). B rpynnax EA, TAP n RSB 100 % pecrnoHAeHToB 6binv AOBOMbHbI aHANreTUYECKM PEXVMOM Ha YpOBHE
«OTNM4HO — xopoLwoy. B rpynnax TBA, 1 TBA, 20-25 % pecrioHeHTOB Onpenenini ypoBeHb aHanreTieckoro komdgopta kak
«XxopoLuoy, 60—65 % — kak «y40BNETBOPUTENLHO», 0KOMO 15 % — kak «HeygorneTBoputensHOY (p < 0,05).

BbiBogbl. B nanapockonnuyeckoi Xmpypriv y naumeHToB ¢ OXUpeHneM mcnonb3oBaHe DA nnn TAP-6rioka LOCTOBEPHO
CHWXaeT ypoBeHb NOCNeonepaLmoHHoi 60mnm, He0OX0AUMOCTL MPUMEHEHNS ONMOUAOB, MHLUMAEHTHOCTL AncnHO3 M PONV, 4o
MPVBOAMT K BOIMOXHOCTY MOBUIM3aLIMM NaLMEHTOB Yyxke Yepes 8—13 yacos nocrie onepauyi. MNocne nanapoToMHOA XUpypris
Yy NauMeHTOB C oxvpeHneM RSB aghchekTnBHO «cnacaeT» ot 6onm 1 npesoTepallaeT Ype3MepHoe HasHaueHne onnonaos,
YTO YMEHbLLIAET KONIMYECTBO MX NMOBOYHBIX peaKLuii U MOBLILIAET YAOBNETBOPEHHOCTL MALMEHTOB KAYECTBOM aHanre3uu.

Background intestinal and bariatric surgery [2,3]. It has been proven
_ ) _ that compared with open resection of the bowel, laparos-
Laparoscopy is the best surgical technique for colorectal copy leads to rapid recovery of its function, reduction of

and bariatric surgery, cholecystectomy, appendectomy,  intraoperative blood loss, decrease in postoperative pain
antireflux and ventral hernia operations [1]. It is incor- intensity and the need for opioids, reduction of overall
porated into the enhanced recovery protocol (ERAS) for morbidity and length of hospital stay, improved short-term
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quality of life [4]. In the bariatric surgery, the laparoscopy
significantly reduces the length of hospital stay, reduces
blood loss and the level of postoperative pain, leads to
an earlier recovery [1,5].

Although laparoscopy is a less invasive technique,
modern approach to perioperative analgesia should
be based on the multimodal principle, when drugs with
different mechanisms of action are used along with
opioids, resulting in additional and/or synergistic effect
on analgesia [6]. These drugs include a2-agonists,
NMDA-receptor antagonists, gabapentinides, dexameth-
asone, non-steroidal anti-inflammatory drugs (NSAIDs),
acetaminophen, and others. Combined use of various
analgesics can reduce the total dose of opioids and
speed up the recovery time after surgery. In patients with
obesity such principle which underlies opioid-free anes-
thesia (OFA), when, according to Jan P.Mulier, one jointly
uses: a) drugs that directly (clonidine, dexmedetomidin,
B-blokers) or indirectly (nicardipine, lidocaine, MgSQO,,
inhaled anesthetics) block the sympathetic nervous sys-
tem; b) non-opiod analgesics (small doses of ketamine,
dexmedetomidine, lidocaine, diclofenac, paracetamol),
which are administered intraoperatively to obtain a peak
of their activity after awakening; c) neuroaxial anesthesia
techniques and regional blockades [7].

The use of regional analgesia in abdominal surgery
has long been proposed by experts from the PROSPECT
group but in case of laparoscopy, infiltration of tissues
and peripheral nerve blockades are more beneficial
than neuroaxial blockades [8]. At present blockade of
transverse abdominal muscle plane (TAP-block) is a
good alternative to epidural analgesia (EA), and some
authors even suggest it’s a “gold standard” for postoper-
ative analgesia in abdominal surgery [9]. But in case of
transition to conversion due to the complexity or inability
to perform laparoscopy in obese patients, TAP-block is
not always the best option due to technical difficulties
with ultrasound (US) visualisation of lateral abdominal
wall and risk of anesthetic overdose through introduction
of large volumes of solution. A simpler, safer and more
effective method is the bilateral double blockage of the
rectus muscle sheath (RSB), which is increasingly used
for intra- [10] and postoperative analgesia of laparotomic
wounds [11], but not for obese patients.

Obviously adequate analgesia after midline lap-
arotomy is ensured by opioids, especially effective in
addressing the visceral component of pain. However,
their side effects such as gastrointestinal dysfunction,
ileus and constipation, are major issues that may delay
recovery after surgery [12]. In addition, the administration
of opioids may contribute to hypoventilation and hypox-
emia in the postoperative period in obese patients [7].
Therefore, based on the principles of OFA, we believe
that the additional use of regional techniques such as
EA, TAP-block and RSB in abdominal surgery patients
with obesity has advantages over “standard” analgesia
by opioids and NSAIDs.

Aim
To determine the effectiveness of EAand TAP-block in dif-
ferent laparoscopic operations in patient with obesity and
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to evaluate the possibility of using double bilateral RSB
as ‘rescue” analgesia after laparotomy in obese patients.

Materials and methods

After approval of the committee on bioethics in Zapor-
izhzhya State Medical University and obtaining written
informed consent, patients with a body mass index (BMI)
over 30 kg/m?, functional class ASA I to Il and aged over
18 years have been consistently included in the study. To
determine the effectiveness of EA and TAP-block, study
groups included patients scheduled for laparoscopic
surgery with the following exclusion criteria: the transi-
tion from laparoscopy to laparotomy, reoperations in the
immediate postoperative period or withdrawal of patient
at any stage of the study. To determine the effectiveness
of RSB, study groups included laparotomy patients with
no use of regional anesthesia techniques during surgery,
with the following exclusion criteria: presence of periph-
eral neuropathy, severe heart disease, contraindications
to regional anesthesia and known allergic reactions to
local anesthetics. All the patients had a total intravenous
anesthesia (TIVA) on the basis of propofol, fentanyl
and atracurium without the use of local infiltration of the
surgical site. Dosage was determined by clinical signs of
the depth of anesthesia and myoplegia. As a component
of multimodal analgesia intraoperatively ketamine was
applied 0.15 mg/kg of ideal body weight (IBW) per hour
(intravenous bolus) and clonidine for a total dose of 100
mcg in all patients.

Allocation of study groups was performed with the use
of sealed envelopes before the start of anesthesia. In the
EA group the epidural administration of a local anesthetic
was used for the perioperative analgesia according to
the procedure described earlier [13]. In the TAP group,
after the end of the surgery until the extubation, a classic
percutaneous bilateral blockade of the transverse ab-
dominal muscle plane was performed with the control of
ultrasound [14]. In the RSB and TVA groups, no regional
anesthesia techniques were involved during surgery,
only “standard” analgesia with the use of opioids. After
regaining consciousness, all patients were extubated in
the operating room and transferred to postoperative ward
where the level of pain was assessed according to a nu-
meric rating scale (NRS) from 0 (no pain) to 10 (maximum
pain) and incidence of dyspnea was monitored in the first
two hours after surgery, according to the saturation and
capnometry values measured with the monitor UM-300
(UTAS, Ukraine). There have been also documented
cases of postoperative nausea and vomiting (PONV).
Standard analgesia included NSAIDs (diclofenac 150 mg/
day) and, if necessary (NRS > 3 points), anesthesist-con-
trolled analgesia (ACA) with the use of trimeperidine. In
the RSB group, with a NRS value of more than 3 points,
as a “rescue” analgesia, a bilateral double blockage of the
rectus abdominal muscle sheath was used. The RSB was
performed with the help of an ultrasound scanner Logiq e
(GE, USA) and a linear (8—12 MHz) or convective (4.5-6.5
MHz) probes, depending on the quality of the visualiza-
tion of the required anatomical structures. Applying the
technique of “4 quadrants” when bilaterial double single
injections of anesthetic performed at the border between
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Ya and % of the distance to the upper and lower ends of
the wound. After transverse positioning of the probe on
the anterior abdominal wall in the above areas, it was
displaced laterally to obtain a good visualization of the
rectus muscle of the abdomen and the lateral part of its
sheath. With the help of in-plane technique, the tip of the
spinal needle G22 had to be inserted into the space be-
tween the hypoechoic rectus muscle and its hyperechoic
posterior sheath. After a negative aspiration test, 1 ml of
1 % solution of lidocaine and 0.25 % bupivacaine solution
was injected to confirm the correct position of the needle
tip. A further injection of 9 ml in the correct plane created
a visible pool of anesthetic solution that separated the
rectus muscle from its sheath. Thus, the total volume of
anesthetic solution was 40 ml for all the patients, which
corresponded to a safe dosage of both lidocaine (400 mg)
and bupivacaine (100 mg).

The endpoints of the study were: the time of the tra-
cheal extubation after the surgery, the total intraoperative
dose of fentanyl, the total dose of trimeperidine in the first
24 hours after the surgery, the mobilization time (ability to
move independently). In the RSB group the complexity of
the procedure was further determined, according to indi-
cators such as the time for its implementation, the number
of attempts and complications that were measured and
recorded on the basis of a subjective ranking on a four-
point scale (1 — easy, 2 — medium, 3 — difficult, 4 — very
difficult). The average time to achieve an adequate block
was fixed when the patient noted a decrease in pain in-
tensity to <3 points for the NRS and could breathe freely
and deeply. Before discharge from the hospital, in patients
of all the groups the degree of general comfort from the
received analgesic regimen was evaluated according
to the following numerical scale: 4 (excellent) — without
pain; 3 (good) — slight pain without the need for additional
analgesics; 2 (satisfactory) — a pain that required addi-
tional analgesics; 1 (bad) — pain that did not diminish after
prescription of additional analgesics.

The statistical analysis was performed using the
Statistica for Windows version 6.0 software (StatSoft Inc.,
USA, series number AXXR712D833214FANS5). Quantita-
tive variables are presented as mean + standard deviation
with normal data distribution, median and quartile —when
allocating data were different from normal distribution.
For comparison, Student's t-test and Mann-Whitney
U-test were used. Categorical variables were calculated
as frequencies and compared with the criterion 2 or
Fisher’s exact test. Differences with a value of P < 0.05
were considered statistically significant.

Results

In total 102 patients with different pathology of the gastro-
intestinal tract (GIT) and the anterior abdominal wall have
been studied. 62 laparoscopy patients were allocated in
the EA (n = 20), TAP (n =21) and TIVA, (n = 21) groups.
40 laparotomy patients were allocated in RSB (n = 16)
and TIVA, (n = 24) groups. According to demographic
indicators, functional status for ASA and BMI groups did
not have statistically significant differences (Table 7).
As can be seen from Table 1, the majority of patients
in the “laparoscopic” part of the study were operated on a
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hernia of the esophageal hiatus of diaphragm (52-61%)
and colon tumors (19-24%). The minimum number of
these was made up of patients undergoing a sleeve
resection of the stomach (10 %) or transabdominal
hernioplasty (10-14 %). On the contrary, in the “laparot-
omy” part of the study, significantly more patients were
operated on anterior abdominal hernia (50-56 %) and
choledocholithiasis (29 %), significantly fewer patients had
fundoplplication (19 %), and open Sleeve-resection was
not performed at all (P < 0.05). In the RSB group, there
were no patients after open cholelithiasis, but it included
3 patients after laparotomy fundoplication. We considered
it possible for them to be included for comparison, since
these operations used the same surgical access — upper
middle line laparotomy.

The average duration of surgery was almost 1.5 times
longer in patients with laparotomy (P < 0.05). However,
only in the EA group, the dosage of fentanyl and atracu-
rium was on average twice less than in other groups (P <
0.05), clearly confirming the opioid-sparing and “relaxing”
effect of the epidural component of analgesia, regardless
of the technique of surgical intervention. Probably, this
contributed to an earlier tracheal extubation of patients in
the EA group compared to patients from the TAP, TIVA,,
RSB and TIVA, groups (P < 0.05). It should also be noted
that in the EA group, no patient needed restoration of
neuromuscular conduction with neostigmine, but in other
groups it was administered to all the patients (P < 0.05).

The evaluation of postoperative pain showed that its
level 1 hour after surgery was higher in the groups where
the regional techniques of analgesia (TIVA,, RSB, TIVA,)
were not used (P < 0.05), requiring the use of “rescue”
pain treatment in 2/3 patients of these groups (Table 2).
However, if tremeperidine was administered in the TIVA,
and TIVA, groups, the bilateral RSB was performed in the
RSB group: in the 14 (87.5%) patients a linear probe was
used, since the depth of the rectus muscle sheath was
not more than 5 cm; in 2 (12.5 %) patients with BMI >45
kg/m?, a convective probe was used, since the distance
between the skin and the target was more than 6 cm. All
blockades were performed on the first attempt, their total
duration was 5-10 minutes (1.5-2.0 minutes per one in-
jection), the complexity of the performance was assessed
as “easy” in 12 (75 %) patients, “moderate” —in 4 (25 %)
patients (P <0.05). The average time to achieve adequate
analgesia was 3 (2—4) min after the completion of the
blockade. In 1 (6 %) patient, the RSB was inadequate
and trimeperidine was additionally administered. No RSB
complications were detected.

Due to the use of regional analgesia techniques,
patients in the EA, TAP and RSB groups had a 2-fold
lower incidence of dyspnea in the first 2 hours after
surgery than patients in the TIVA, and TIVA, groups (P
< 0.05). For the same reason, the overall consumption
of trimeperidine was twice less in the EA, TAP and
RSB groups than in the TIVA, and TIVA, groups (P
< 0.05), suggesting probably three to four times less
the incidence of PONV in these groups, in compared
with groups where regional analgesia was not used (P
< 0.05). The abovementioned resulted in the fact that
laparoscopy patients from groups EA and TAP began to
move independently in the ward after 8—13 hours after
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Table 1. Patient Characteristics

Value
Age, years 52.6+10.3 54.2+11.7 53.3+10.6 55.1+£10.7 53.8+12.2
Sex, male/female, n 6/14 6/15 5/16 6/10 9/15

ASA /71, n 5/13/2 4/15/2 5/15/1 2/8/8 3/11/10

BMI, kg/m? 36.1+£5.2 344+45 356+5.3 352+55 36.7 £ 6.1

Kind of surgery:

Fundoplication, n (%) 12 (60) 11 (52) 13 (61) 3(19)* -
Hemicolectomy, n (%) 4(20) 5(24) 4(19) 4 (25) 5(20.8)
Sleeve-resection, n (%) 2(10) 2(10) 2(10) -
Choledochotomy, n (%) - - - - 7 (29.2)
Hernioplasty, n (%) 2(10) 3(14) 2(10) 9 (56) * 12 (50) *
Surgery duration, min. 115 (98-133) 124 (110-137) 110 (93-128) 156 (116-172) * 155 (125-168) *
I/lop medication:

Fentanyl, mg 0.6 (0.5-0.8)* 1.2 (1.0-1.4) 1.2(1.0-1.3) 1.3(1.0-1.4) 1.4 (1.1-1.5)
Atracurium, mg 55 (40-60)* 100 (80-110) 90 (70-110) 130 (110-150) 140 (120-150)
Neostigmine, mg - 0.8 (0.5-1.0) 0.9 (0.5-1.0) 0.8 (0.7-1.1) 1.0 (0.6-1.2)
Time of extubation, min. 15 (10-17)* 30 (20-45) 25 (20-35) 30 (25-35) 35 (20-45)

ASA: American Society of Anesthesiologists; BMI: body mass index; Sleeve-resection: stomach resection; i/op: intraoperative; *: P < 0.05 laparotomy vs laparoscopy;
#: P < 0.05 EA group vs other groups.

Table 2. Postoperative analgesia quality values

1(0-1) ) 3(2-5)* ( 5 (4-6)*

NRS, scores 2(0-3 5 (4-7)"

«Rescue» analgesia 60 min, n (%) - - 15 (71)* 12 (75) 17 (71)*
Dyspnea, n/2 hours 4(2-7) 6 (4-7) 10 (5-12)* 5(3-7) 11 (6-13)*
Nausea, n (%) 2(10) 3(14) 7 (33)* 3(18.7) 12 (50)*
Vomiting, n (%) 1(5) 1(5) 3(7)* 0(0) 4(9)*
Trimeperidine, mg/24 hours 20 (0-20) 20 (0-40) 40 (20-60)* 30 (20-40) 60 (40-80)*
Mobilisation, hours 10 (8-12) 11 (10-13) 18 (16-22)* 24 (18-36) 72 (48-96)*

*: P < 0.05 laparotomy vs laparoscopy; *: P < 0.05 TBA, and TBA, groups vs EA, TAP, RSB groups.

surgery, whereas patients from the group TIVA, — only
on the next day (P < 0.05). Laparotomy patients from
the RSB group have been activated since the end of
the 1% day after surgery, while patients from the TIVA,
group — only 72 hours after the operation (P < 0.05).

Analysis of the patients’ assessment of the quality
of analgesia showed that it was significantly higher in
the EA, TAP and RSB groups, where 100 % of the re-
spondents reported satisfaction at the “excellent-good”
level. In the TIVA, and TIVA, groups, only 20-25 % of
respondents identified comfort levels as “good”, 60-65 %
of respondents — as “satisfactorily”, and about 15 % of
respondents — were dissatisfied with postoperative anal-
gesia (P < 0.05).

Discussion

The pain after laparoscopic surgery has two compo-
nents: visceral and somatic. The visceral component
is associated with surgical intervention, tissue damage
and stretching of the nerve endings. Pneumoperitoneum
leads to stretching of the peritoneum and diaphragmatic
muscle fibers, which irritates the phrenicus nerve. Since
this nerve shares the general path with nerves that inner-
vate the shoulder, its irritation can lead to shoulder pain.
The somatic component of the pain is associated with
the apertures made in the abdominal wall for the entry
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of the trocar. Kim S. B. et al. [15] proved that somatic
pain after laparoscopic cholecystectomy predominates
over visceral pain. Therefore, the multimodal approach
with the use of various regional analgesia techniques in
laparoscopic surgery can contribute to the improvement
of the quality of perioperative analgesia, thus preventing
the development of side effects associated with the use of
opioids. This is of paramountimportance in obese patients
because they are particularly susceptible to sedative and
respiratory-depressive effects of opioids.

In bariatric surgery, epidural analgesia and infiltration
of the port areas by local anesthetic show a reduction
in postoperative pain compared with an exclusive in-
travenous patient-controlled analgesia [16]. In case of
Sleeve-resection Sinha et al. [17], Wassef et al. [18] use
the TAP-block as part of a multimodal analgesic technique,
proving its qualitative analgesic efficacy with reduced
airway complications and PONV cases. In our study,
patients in the EA group received both reduction in the
dose of fentanyl intraoperatively and reduction in the total
dosage of trimeperidine after the surgery, which limited
the incidence of such side effects of opioids as dyspnea
and PONV. The TAP group also noted the positive effect
of this technique on the quality of postoperative analgesia.
Thus, more effective analgesia allowed to accelerate the
time of mobilization of patients with EA or TAP block up
to 8-13 hours after surgery, whereas in patients without
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regional analgesia techniques this index was 18 (16-22)
hours (P < 0.05). In our opinion, the only deterrent factor
in the use of EA and TAP-block in laparoscopic surgery
in obese patients is the difficulty in performing these tech-
niques due to the absence of clear anatomical landmarks.
But this issue is well resolved with the help of ultrasonic
navigation, which allows you to perform manipulation with
100 % success.

The blockage of the rectus muscle sheath (RSB) is
used to provide somatic analgesia in middle line segments
in laparoscopic and laparotomic surgery. With hernioplasty
of umbilical hernia, RSB shows an effective analgesia in
both children [19] and in selected adult patients [20]. But
the greatest potential benefit of RSB may be the guar-
anteed anesthetizing of the anterior abdominal wall after
“large” laparotomic surgery. Thus, two recent retrospec-
tive studies show that in patients undergoing colorectal
surgery, bilateral double RSB may be as effective as EA
but with less side effects [21,22].

Based on the potential benefits of RSB for treating
somatic pain from laparotomy, we examined the feasibility
of using it as a method of “rescue” analgesia in patients
with obesity after open abdominal surgery. It turned out
that the RSB was relatively easy to perform with ultra-
sound and to achieve effective analgesia in a few minutes
in most (94 %) patients when administering a mixture of
lidocaine and bupivacaine. Even the once-executed RSB
allowed us to halve the daily intake of trimeperine and to
accelerate significantly the mobilization of laparotomy
patients with obesity. These RSB benefits are very use-
ful for ERAS programs and, therefore, are increasingly
attracting researchers [23].

An audit of patient satisfaction with the analgesia
mode confirmed our opinion on the feasibility of mandatory
use of regional analgesia techniques in laparotomic and
laparoscopic surgery in obese patients, since it provided
objective information about their effectiveness, simplicity
and safety. In addition, we believe that RSB is a promising
method of analgesia for widespread use in such patients
with an unplanned transition to conversion, unless neurax-
ial analgesia is used.

Conclusions

In laparoscopic surgery the use of EA or TAP-block signifi-
cantly reduces the level of postoperative pain, the need
for opioids, the incidence of dyspnea and PONV, which
leads to the possibility of patients’ mobilization within 8-13
hours after surgery. After laparotomy in obese patients
RSB effectively “rescues” from pain and prevents exces-
sive use of opioids, reduces the number of their adverse
reactions and increases the satisfaction of patients with
the quality of anesthesia.
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