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Dexmedetomidine (DEX) is a highly selective a2 agonist with properties of sedation, analgesia and
anxiolysis, making it an ideal anesthetic adjuvant. The aim of this study was to evaluate efficacy and
safety of DEX infusion during laparoscopic cholecystectomy (LCE). The single-center, controlled study
was carried at postgraduate department of surgery, anesthesiology and intensive care, Bogomolets
National Medical University. Eligible participants were assigned to intervention (Group D; n=30) or
control (Group C; n=30). Group D received dexmedetomidine infusion 0,5 mcg/kg/h from induction in
anesthesia to extubation, group C (control) received normal saline infusion. DEX infusion was
associated with lower incidence of severe postoperative pain and significantly lower time to first
rescue analgesia. Also DEX infusin was assossiated with lower intraoperative fentanyl consumption,
significantly lower time from end of surgery to extubation Intraoperative DEX infusion could be effective
and safe to improve analgesia during LCE. DEX appears to significantly reduce the number of
patients with severe postoperative pain, postoperative morphine consumption and time to first rescue

analgesia.
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BACKGROUND AND AIM

Laparoscopic cholecystectomy (LCE) is
usually associated with less pain compared to
open approach, however postoperative pain is
still the main complain after LCE and therefore
often prolong hospital stay [1]. 36-63% of
patients experience moderate abdominal and
shoulder pain during 24-48 hours after LCE [2]
and up to 13% of patients experience severe
pain [3].

Opioids remain one of the main options for
postoperative pain relief after LCE and most of
patients require opioid analgesia [3, 4]. Never-
theless, opioids have side effects such as
sedation, respiratory depression, nausea and
vomiting, paralytic ileus, urinary retention, which
may overweight analgesia efficacy, especially
after abdominal surgery. It has been
recommended to use opioids after abdominal

surgery only when non-opioid drugs provide
insufficient analgesia [1]. So there is a need to
study and use of non-opioid pain medications
after LCE.

Dexmedetomodine (DEX) provide sedative,
sympatholytic and analgesic effect, so it could
be used as an adjuvant to improve analgesia,
hemodynamic response to intubation and
pneumoperitoneum, decrease the number of
opiod-assosiated adverse effects.

The aim of this study was to evaluate
efficacy and safety of DEX infusion during
LCE.

METHODS

The randomized, single-center, controlled
study was carried out from May 2016 to June
2017 at department of surgery, anesthesiology
and intensive care, Postgraduate Institute of
Bogomolets National Medical University. Study
design was approved by Ethical Committee at
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Bogomolets National Medical University
(approval code 56).

60 patients elected for LCE were included in
the study. The inclusion criteria were: age between
18 and 79 years, either sex, ASA physical status
I to II. The exclusion criteria were age outside
the specified range, pregnancy or lactation, severe
systemic disease (ASA III physical status),
patients on b-blockers or calcium channel
blockers.

After the primary patient assessment, eligible
participants were assigned in a 1:1 ratio to either
the intervention (Group D) or control (Group C)
groups using random assignment in blocks of four.
The randomization sequence was generated using
a computer algorithm.

Group D received dexmedetomidine infusion
0,5 mcg/kg/h from induction in anesthesia to
extubation, group C (control) received normal
saline infusion. To prepare the infusion,
dexmedetomidine 2ml containing 100mcg of the
drug was diluted up to 50 ml with normal saline
resulting in final concentration of 4mcg/kg.
Dexmedetomidine or normal saline infusion was
given through BBraun Space infusion pump.

After taking the patient to the operation room,
vital signs monitor Philips, Bispectral Index (BIS)
and ANI monitors were attached (pulse, heart
rate, ECG, arterial pressure, oxygen saturation).
Peripheral intravenous cannula was inserted for
intravenous fluids and infusion pump (separate
line). Patients did not receive premedication.
Before induction they receive dexketoprofen
50mg IV and omeprazole 40mg.

Pre-oxygenation was performed for 2 min,
induction in anesthesia — with propofol 2mg/kg
IV and succinyl choline 1,5mg/kg IV. After
intubation anesthesia was maintained with
sevoflurane and atracurium bromide. The patients
were ventilated with circle system with goal CO,
35-45 mm Hg. BIS-monitor target was between
40 and 60, ANI monitor target was between 50
and 70. Anesthetics and drug infusion were
stopped with the end of surgery.

The primary efficacy outcomes were number
of patients with severe pain, time to first rescue
analgesia and postoperative morphine
consumption. Severe pain was estimated as verbal
rating scale (VRS, [5] >7 during 30% or more
time in first 48 hours after surgery. Time to first
rescue analgesia was estimated as time from end
of anesthesia to the time postoperatively when
patient ask for analgesia or have VRS>4.

OPUIIHAJIBHE AOC/IAMEHHA

Injection morphine hydrochlorides 5mg
subcutaneously was used as a rescue analgesic.
NSAIDs (dexketoprofen 150mg per day) were
prescribed routinely.

Secondary efficacy outcomes included:

o Intraoperative fentanyl consumption

o Time from end of surgery to extubation

o Lengths of intensive care unit (ICU) /general
ward stay

o Postoperative pain in 3, 6, 12 and 24h after
surgery

During first 48 hours after surgery patients in
both groups were evaluated by the nursing stuff
using the RASS scale for sedation, VRS (0 to
10) for pain assessment (every 2 hours or prior
to rescue analgesia).

Safety was assessed by monitoring vital signs
and recording adverse events. During anesthesia
all patients receive continuous ECG, BIS,
pulseoxymetry, capnography monitoring. AP was
measured every 3-5min. Arterial blood gases
were checked by doctor prescribtion. An adverse
event was recorded if systolic blood pressure was
<90 or >160 mmHg or if heart rate was <50 or
>110 beats/min. Interventions for bradycardia,
tachycardia, hypertension and hypotension
comprised titration or interruption of study agent,
or additional drug therapy. Postoperative sedation
was recorded if patient had the level of sedation
RASS <-3 during 24 hours after surgery.

Statistical analysis was performed using
Statistica 8.0 and R software (StatSoft Inc., Tulsa,
OK, USA). Categorical data are presented as
proportions and continuous data as medians with
25-75% interquartile ranges (IQRs). Chi-square
testing demonstrated that all of the study variables
were discrete. To assess significance levels, a
two-tailed Mann-Whitney U-test and Fisher's
exact test were used. A p-value of <0.05 was
considered significant.

Results and discussion. A total of 60 patients
were randomized to the study group (n=30 per
group). There were no significant differences
between the study groups regarding demographic
characteristics, comorbidities, ASA physical
status.

Baseline characteristics of the study population
are presented in Table 1.

Patients in both groups also have no differences
in length of ICU stay — 14 [12-21] and 13 [12-
20] hours; hospital stay — 72 [70-80] and 74 [72-
82] hours in groups D and C respectively (p=).

The main outcomes of the study are presented
in Table 2 and Pictures 1 and 2. As shown therein
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Table 1. Demographic data and comorbidities

Group D Group C P-value
Female, n (%) 27/30 (90) 26/30 (87) p=0.3
Age, median (IQR) 55[49 - 61] 53 [49-66] p=0.5
Comorbidity:
Arterial hypertension, n (%) 7/30 (23) 9/30 (30) p=0.2
Diabetes Mellitus, n (%) 3/30 (10) 2/30(7) p=0.3
Chronic obstructive lung disease (COPD), n (%) 2/30 (7) 1/30 (4) p=0.4
ASA physical status, median (IQR) 2[1-2] 2[1-2] p=1
Obesity, n (%) 2/30 (7) 2/30(7) p=1
Value expressed as medians (InterQuartile Ranges 25 to 75 ), unless otherwise specified.
Table 2. Efficacy outcomes in study groups

Group D Group C P-value
Severe pain incidence, n (%) 1\30 7\30 P=0.04
Time to first rescue analgesia, min 180 (160-200) 80 (70-100) p=0.001
Postoperative morphine consumption in 24 h, mg 5(0to 10) 15 (10 to 20) p=0.001
Cumulative morphine consumption, mg 15 (10 to 25) 30 (20 to 30) p=0.001
Time to extubation, min 10 (5-10) 20 (15-20) p=0.001
Postoperative pain level 3 h after surgery, VRS 3 [3-4] 4 [4-5] P=0,067
Postoperative pain level 6 h after surgery, VRS 4 [4-5] 5 [4-5] P=0,08
Postoperative pain level 12 h after surgery, VRS 3 [3-3] 4 [4-5] P=0,33
Postoperative pain level 24 h after surgery, VRS 4 [4-4] 4 [4-4] P=0,72
Intraoperative fentanyl consumption, mg 0.5(0.4t0 0.5) | 0.6(0.6to 0.6) P=0,001

VRS — verbal rating scale. Value expressed as medians (InterQuartile Ranges 25 to 75), unless otherwise

specified.
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Picture 1. Morphine consumption during first 24h and cumulative during hospital stay.

intraoperative DEX infusion influenced many
primary and secondary outcomes of the study,
including opioids consumption, incidence of
severe postoperative pain and opioid-related
adverse events.

In this randomised controlled study, DEX
infusion was associated with lower incidence of
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severe postoperative pain (odds ratio (OR) 9 CI
95% 1.1to 77, p=0,04), significantly lower time
to first rescue analgesia (p=0,001) and decrease
in postoperative morphine consumption
(p=0,001). On the other hand, the median pain
intensity measured with NRS did not differ
between group in 3, 6, 12 and 24h after surgery.



BIb¥3HEROIEHHATAHTEHCHEHATERANIANAY2 047

Boxplot by Group

Variable: Cum Morph Cons GrD
45

OPUIIHAJIBHE AOC/IAMEHHA

Boxplot by Group
Variable: 1stanalgesia GrD

220

40 200
35 180
%— % g 160
8 2 140
.5 25 E’ PR —
2 g 120
g 20 E
[¢] 100
15
80
10 60
5 oD p—— E] g:;f;s% 40 E] 2’:;?7"5.,/
P roup T Min-Max Group D Group C I Mn-aNbx °
Groups Groups
Picture 2. Time to extubation and time to first rescue analgesia in study groups.
Table 3. Adverse events rates in both groups
Group D Group C Odds ratio (Cl 95%) P-value
Hypotension, n (%) 8/30 (27) 4/30 (13) 2.2 (0.6 to 8) p=0,25
Hypertension, n (%) 5/30 (15) 22/30 (33) 13.8 (4 to 48) p <0.001
Tachycardia, n (%) 1/30 (3) 9/30 (30) 12.4 (1.5 to 106) p = 0,02
Bradycardia, n (%) 6/30 (20) 2/30 (7) 3.5 (0.6 to 19) P=0,15
Postoperative sedation, n (%) 6/30 (15) 5/30 (20) 1.25 (0.3 to 5) P=0,7
Nausea/vomiting, n (%) 2/30 (6) 8/30 (27) 5 (1.1 to 26) P=0,05
Pruritus, n (%) 0/30 2/30 (6) 5 (0.2 to116) P=0,28

Opioid-sparing effect of DEX also was observed
in other studies and meta-analysis [5, 7, 8]. At
3h after surgery the mean difference was -5.2mg
(95% CI -5.79 to -4.61) for Bakhamees 2007
[7] and -3.65mg (95% CI -6.04 to -1.26) for
Tufanogullari 2008 (5), respectively, 51% and
39% reduction. At 24h after surgery morphine
consumption was reduced to 25-54% [7, 9].
This studies were estimated as low-quality
evidence [8]. Analgesic efficacy of DEX on
postoperative pain intensity was reported by
very low-quality evidence, with a mean
difference of -30 mm VAS (95% CI -38.25 to
-21.75) [7]. Regarding the first request of
rescue analgesia, the quality of evidence were
also very low, and showed the increase in time
for DEX, with a mean difference of 3.07 hours
(95% CI 2.76 to 3.38) [9].

Also patients in group D had lower
intraoperative fentanyl consumption (p=0,001),
significantly lower time from end of surgery to
extubation (p=0,001) and decrease incidence
of persistent postsurgical pain (OR 4 CI 95%
1.1 to 19, p=0.049).

Regarding adverse events in this study, there
was no difference in incidence of postoperative
sedation (p=0.7), other studies showed the higher
incidence of sedation within DEX groups with a
mean difference in Ramsay Sedation Scale of 1.60
units (95% CI 1.49 to 1.71) [10, 11].

The incidence of postoperative nausea and
vomiting (PONV) was reduced in group D (OR 5
CI 95% 1.1 to 26, p=0.005), which is similar
with other study (5). Concerning hypotension and
bradycardia incidence, there were no differences
found in this study, however the incidence of
hypertension was significantly higher in the group
C (OR 13.8 C195% 4 to 48, p<0.0001). Similar
results reported other authors [11], tachycardia
and hypertension were registered in 7 and 6
patients of control group compared to 1 and 2
patients of DEX group.

The limitations of this study include the
partially blinded design and the small sample size
(n=70), which make it difficult to draw definitive
conclusions.

Nevertheless, this trial supports use of
intravenous dexmedetomidine as an analgesic
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BMKOPUCTAHHA OEKCMEOETOMIAVHY 5K ALQ'KOBAHTA AHAMNTES3IT B MANAPOCKOMIYHUX
XONEUMCTEKTOMIAX

Kagpedpa xipypeii, aHecmesionoeii ma iHmeHcugHoi mepanii
IHcmumym nicnsidunnomHoi oceimu HauyioHanbHoeo medu4yHoeo yHigepcumemy imeHi O.0.bozomonbuys

JekcmenetomignH — e oa2-aroHicT, akui 3abesaneyye cegaTUBHUMN, CMMMATONITUYHMIA | 3HeBonwBanNbHUN
edekTn, ToMy Moxe OyTM BUKOpUCTAHWIA AK af'toBaHT ANSA NOMINWEHHA aHanresii, remognHamiyHoi
BianoBigi Ha iHTybauil Ta NTHEBMONEPUTOHEYM, 3MEHLUEHHS OMioig-acouiioBaHMX HECNPUATNMBUX edeKTiB.
MeToto gaHoro gocnigxeHHs 6yna ouiHka edeKTMBHOCTI Ta 6e3neyHOCTi iHQY3ii gekcmeneTomMiguHy nig
yac nanapockoniyHmx xoneuuctektomin (JIMXE). OpHoueHTpoBe, KOHTPOMbOBAHE [AOCHIOXEHHS
npoBedeHO Ha kadeapi xipyprii, aHecTesionorii Ta iHTeHCUBHOI Tepanii IHCTUTYTY NiCNAAUNNIOMHOT OCBITM
HauioHanbHoro meguuHoro yHisepcutety imeHi O.0. bBoromonbus. MauieHTiB, BKNOYEHUX A0 AOCMIAXKEHHS,
posnoAainunu Ha ABi rpynu: 3 iHdy3siewo gekcmegetomignHy (rpyna D, n=30) i koHTponbHy (rpyna C; n=30).
MauieHTn rpynu D oTpumyBanu iHgy3ito gekcmepetomiguHy 0,5 mkr/kr/rog. Big iHAykuii aHecTtesii go
ekctybauii, rpynun C (koHTponbHOI) — isionoriyHmit po3yuH. |HDy3ia nekcmeneTomiguHy 3abesnevyBana
MEHLlY 4YacTOTy CEepWO3HOro noonepauiiHoro 6om Ta 3MEHLWEHHs 4acy [0 nepworo 3HeboneHHsa 3a
Bumorot. Kpim Toro, y nauieHtiB rpynu D 6yna TeHAeHUis 0O 3HUXEHHS iHTpaonepauinHOro CnoXWBaHHSA
deHTaHiny, 3HaYyHO MeHWMNW 4ac Big 3akiHYeHHs onepauii A0 ekcTybauii Ta 3MEHLWEeHHA 4YacToTu
nepcucTyryoro noonepauinHoro 6ontw. |HTpaonepauiHa iHdy3ia gekcMedeTOMiAUHY € ePeKTUBHOW Ta
6e3neyHoto anga noninweHHa avanresii nig yac NINMXE. [JekcmegetomiguH mMoxe 3HaA4YHO 3MEHLWMWUTU YaACTKY
nauieHTiB i3 TSXKMM noonepauinHum Gonem, noonepauiiHe CMOXuBaHHA MOpdiHy Ta 4yac AO MepLloro
3HeboneHHa Ha BuUMOTY.

Knw4oei cnoea: noonepauyitiHul 6inb, nanapockorniyHa xoseyucmekmomis, OekcmedemomiduH,
paHOoMmi3zoeaHe KOHMPObo8aHe O00CiOXEHHS.

Bba6uy B.I., Kyyun KO.J1., MapmuweHko K.[., benka K.FO., UHo3emuyee A.H.

NCIMOJIb3OBAHME OEKCMEOETOMUONHA KAK AOBKOBAHTA AHANTE3NN

B NAMAPOCKOIMUNYECKNX XOJNELNCTIKTOMUAX

Kagpedpa xupypeuu, aHecme3uonoauu u UHMEHCUBHOU mepanuu

WHemumym nocnedunnomHozo obpasogaHua HayuoHanbHO20 MeAUUUHCKO20 yHugepcumema UMEHU
A.A.bozcomornbya

[lekcmMeneToMUANH — 3TO «2-arOHUCT, KOTOpPbI obecneymBaeT cedaTUBHbLIA, CUMNATONUTUYECKUNA W
o6esbonusatowmin apdekTbl, NOITOMY MOXeT ObITb MCMONb30BAH B KaYyeCTBe afbloBaHTa ANA ynyylleHUs
aHanbresnMu, reMogMHamMu4yeckoro oTeeTa Ha MHTybauul M NHEBMOMEPUTOHEYM, YMEHbLUeHUEe ONUonA-
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accouMmMpoBaHHbIX HebnaronpusaTHbIX 3ddekToB. Llenbo agaHHOro wuccnegoBaHuss Obina  oueHka
acpdekTuBHocTn u Be3onacHoCcTU WHPY3UM gekcMegeToMWAuMHAa B XOA4e NanapocKONMYeckux
xoneuuctaktomun (JINXE). OgHoueHTpoBOE, KOHTPONMPYEMOE MCCreaoBaHue NpoBefeHO Ha kadenpe
XUpYyprumM, aHecTesmonorum U WHTEHCUBHON Tepanunm WHcTUTyTa nocnegunnomHoro o6pas3oBaHus
HaunoHanbHOro mMeguuuHckoro yHuBepcuteta mmeHum A.A. Boromonbua. launeHTOB, BKMIOYEHHbIX B
uccnegoBaHue, pacnpefenunu Ha aBe rpynnbl: ¢ uHQysuen gekcmepetomuamHa (rpynna D, n=30) u
koHTponbHyto (rpynna C; n=30). MauymenTtsl rpynnel D nonyyanu nudysuo gekcmepetomuanHa 0,5 mkr/kr/y.
OT WHAYKUMM aHecTe3unm po akctybaumw, rpynnel C (KOHTPONbHOM) — (PU3NONOrNYECKMIA pacTBoOp.
NHdy3usa gpekcmepneTomnanHa obecneynmBana MeHblIY 4acTOTy CepbE3HOW nocrneonepaunoHHOn 6onu
W yMeHblieHne BpeMeHu Ao nepBoro obesbonuBaHus no tpeboBaHuio. Kpome TOro, y naumMeHTOB rpynnel
D Oblna TeHAEHUMS K CHUXEHMK WHTpaonepauuMoHHOro noTpebneHus deHTaHuna, 3HAYUTENbHO
MEHbllee BpPeMs OT OKOHYaHUs onepauuu [0 3aKCTybaumm M yMeHbLIEHMEe 4acToTbl MEPCUCTUPYHOLLEN
nocneonepauvoHHon 6onu. WHTpaonepauuoHHass uWHDY3ns JekcmepeTomMuaunHa a3ddekTuBHas u
6e3onacHas pana ynydweHus aHanre3um B xope JIMXE. [ekcmegeToMuMauMH MOXET 3HAYUTENbHO
YMEHbLWUTb OOMI0 CryyaeB C TAXENOW mocneonepauvMoHHOn 6onblo, mocrneonepauuMoHHoe noTpebneHue
MopduHa n Bpems [0 nepBoro obesbonmeBaHus.

Knoyeenie cnoea: nocneonepayuoHHass 607k, nanapockonuyeckas — Xo/eyucmakmomus,
dekcmedemomuduH, paHOOMU3UPOBAHHOE KOHMPposupyemoe uccredogaHue.
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