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Abstract

Background & objective: Opioids have been in use by the anesthesiologists in almost all major surgical cases since
ages, but these are not without side effects. During the recent past, opioid free anesthesia—a wonderful technique,
has gained rapid popularity as it saves the patient from the side effects. Many drugs and drug combinations have
been advocated. Ketamine—lidocaine combination produces central desensitization of the pain pathways, and an
anti-inflammatory and anti-hyperalgesic effect in a synergistic manner. We compared opioid free versus opioid
based anesthesia in abdominal gynecological surgery regarding analgesic efficacy and the side effects.

Methodology: After trial registration (PACTR202007844671903), 68 patients enrolled in this study were divided into
two groups (34 each) according to the analgesics used. Under GA, Group O received loading dose of fentanyl 1 ug/kg
followed by infusion at a rate of 1 pg/kg/h. Group OF received ketamine 0.5 mg/kg as a bolus, a loading dose of
lidocaine 1.5 mg/kg followed by infusion 1.5 mg/kg/h. The primary outcome objective was postoperative pain
assessed for 24 h using VAS score.

Results: The VAS score was significantly lower in Group OF during the first 4 postoperative hours; at immediate
postoperative time—VAS® (p 0.001), after one hour-VAS?* (p 0.001), 2h after—VAS? (p = 0.001), and 4 h after-VAS* (p
= 0.001). Also, Group OF showed significantly lower recovery time (p = 0.001), higher RASS score (p = 0.001), less
rescue analgesic consumption, no bowel dysfunction with stable peri-operative hemodynamics.

Conclusion: Opioid free anesthesia is a promising technique, using ketamine—lidocaine combination in abdominal
gynecological surgeries enhanced patients recovery with better analgesia profile and stable hemodynamics.

Abbreviations: HR—heart rate; MABP—mean arterial blood pressure; NIBP—non—invasive blood pressure; NMDA—-N-
methyl D-aspartate; NSAIDs—non steroidal anti-inflammatory drugs; OFA—opioid free anesthesia; PACU—post
anesthesia care unite; RASS—Richmond agitation sedation score; RR—respiratory rate; VAS—visual analogue score;
VCV—-volume controlled ventilation
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1. Introduction

Abdominal gynecological surgeries are frequent
procedures and a balanced general anesthesia is
considered to be the best technique.! Analgesia is a one
of the three cornerstones of balanced anesthesia. Opioid

have been used for since ages for pain control; however,
4.7-26.2% of the operated women continue to
experience chronic postoperative pain.’2

Opioids are not free of complications either; opioid use
is associated with many side—effects such as tolerance,
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hyperalgesia, postoperative ileus,
constipation, urinary retention, respiratory
depression, shivering, nausea and vomiting
etc.; leading to a delayed patient recovery,
delayed hospital discharge and
unanticipated hospital stay complications
and increase health service cost.’

Opioid free anesthesia (OFA) is a
wonderful technique, first prescribed in
plastic and bariatric surgeries and now
being used for many other procedures

l Sl 71 patients recruited for the

70 Patients were randomized

study

1 patient refused enrollment
in the study protocol

into two groups

|

including gynecological and oncological
surgeries.* 5> OFA means no opioid use,
either pre or intra-operatively, until patient

Group O
(n=35)

is completely recovered. Analgesia is
achieved by alternative techniques like
loco-regional anesthesia or alternative
drugs used in a multimodal manner.® In a
study the use of sympatholytic drugs and

non—opioid analgesics were used and
showed stable intraoperative
hemodynamics, reducing the need for

Group O
(n=34)

m Group OF
ollow u
- (n=35)
1 patient1 excluded from each
group due to

bleeding/hemodynamic instability

T

L (n=34)

further  analgesics either  during
intraoperative or postoperative period.’

Figure 1: CONSORT diagram

Other drugs described include
dexmedetomidine, acetaminophen, pregabalin,
gabapentin, and NSAIDs etc. Ketamine is a short acting
anesthetic drug that has analgesic properties at sub-
anesthetic doses. It acts as an N-methyl D-aspartate
(NMDA) receptor antagonist and has anti-inflammatory
and anti-hyperalgesia properties.®

Lidocaine has been extensively used as an intravenous
anesthetic and for pain relief. The mechanism of action
of lidocaine involves its binding to sodium channels and
its interaction with the general anesthetic agents
resulting in a synergistic effect. It also has anti-
inflammatory action and it prevents central
hyperalgesia.® Lidocaine and ketamine, both moderate
the inflammatory response to surgery.©

We hypothesized that an OFA protocol employing
lidocaine plus ketamine will have equivalent analgesic
efficacy, but with better hemodynamic stability and
reduced postoperative complications as compared to the
use of fentanyl in gynecological surgery.

2. Methodology

This prospective randomized double blinded study was
conducted in Mansoura University Hospital. Formal
approval of the institutional research board
(R.20.06.912) at July 5-2020 was obtained. The study
was registered with Pan African Clinical Trial Registry
(No. PACTR202007844671903) dated July 17, 2020.
Informed consent was obtained from all patients, ASA |
or Il, aged 18-65 y, and scheduled for abdominal

gynecological surgery. Patient refusal to participate in
the study or known allergy to the study drugs, addiction,
psychological  troubles, major cardiopulmonary
disorders, altered kidney, liver, thyroid functions or
complicated surgery were excluded from the study. 71
patients were included in this study, one patient refused
to participate, 2 patients excluded due to severe bleeding
and hemodynamic instability, the remaining 68 were
divided into 2 equal groups of 34 patients each (Figure
1).

The candidates were randomly divided into two groups,
using closed envelope technique in blocks of 10; OFA
(Group OF) (n = 34), and opioid based (O Group) (n =
34).

All cases were subjected to routine preanesthesia
assessment according to the institutional policy,
including detailed history and clinical examination,
ECG, echocardiography, complete blood count, liver
function tests, renal function tests, thyroid function tests
and coagulation profile. In the operative suite, patients
were connected to a multi-parameter monitor (Datex
B850, General Electric, USA) for monitoring ECG,
NIBP, and oxygen saturation. An 18G venous catheter
was inserted in the right arm. Premedication included
pantoprazole (Zurcal®, AUG pharma, Spain),
dexamethasone 8 mg and midazolam (Midathetic®,
Amoun Pharmaceuticals, Egypt) 3 mg. At the operating
room patients were connected to anesthesia monitor for
monitoring of ECG, NIBP, and end tidal CO. and
0Xygen saturation.
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Anesthesia was induced using propofol 1-2 mg/kg
(Diprivan®, Fresenius KABI.), fentanyl 1 pg/kg
(Fentanyl  HameIn®,  Hameln  pharmaceuticals,
Germany) as loading dose followed by infusion 1
ug/kg/h and Atracurium 0.6 mg/kg (Atrabesylate®,
Egypharm, Egypt) in Group O. In Group OF patients
anesthesia was induced using propofol 1-2 mg/kg
(Diprivan, Fresenius KABI.), 0.5 mg/kg ketamine
(Ketalar®, Pfizer, Egypt) as bolus dose only, 1.5 mg/kg
lidocaine (Debocaine®, Elnasr Debekiy, Egypt) as
loading dose followed by infusion of lidocaine 1.5
mg/kg/h.  Atracurium 0.6 mg/kg (Atrabesylate®,
Egypharm, Egypt) was used as muscle relaxant. The
case anesthesiologist was blinded as drug preparation
was done by another trained anesthesiologist according
to randomization number received with the patients in a
closed envelope. An independent anesthesiologist
prepared drugs for loading and for continuous infusions
in covered syringes labelled by randomization number.
As patients in Group OF, two study drugs were used as
loading during anesthesia induction, patients in Group O
received saline as placebo during anesthesia induction in
a second covered syringe with same volume.

A proper sized endotracheal tube was inserted and fixed
in place after confirmation of correct positioning.
Patients were ventilated with (GE Datex-Ohmeda Aisys
(USA) ventilator) using volume controlled ventilation
(VCV) mode to keep EtCO; at 35 £ 2 mmHg. Anesthesia
was maintained with sevoflurane (Sevorane®, Abbott,
Egypt) 1-2% in 40% oxygen air gas mixture. Atracurium
was supplemented as required. Fentanyl or lidocaine
infusion was continued according to study group as
described before, 1 gm of paracetamol (Perfalgan®,
Bristol Mayers Squibb) was infused in both groups as a
part of multimodal analgesia technique before skin
incision. Another 18 or 20 G IV line was inserted to
infuse ringer acetate at 4 mil/kg/h and other fluids or
blood product as needed during surgery. Suitable sized
urinary catheter was inserted before starting surgery.
Surgery started with Pfannenstiel incision. Intra
operative hemodynamic monitoring and management
were done. After completion of the surgical procedure,
infusion of study drugs were stopped 10 min before the
end of anesthesia. Muscle relaxation was reversed with
neostigmine 0.05 mg/kg + atropine 0.02 mg/kg. Fully
awake extubation was done after meeting the extubation
criteria. Recovery time was noted (time from turning off
inhalational anesthetics till awake extubation).

Postoperatively, in the PACU, patients were observed
for hemodynamics, sedation score using RASS, pain
assessment by VAS, the incidence of respiratory
depression (RR < 10/min) for one hour. In the surgical
ward, patients received paracetamol 1 g every 8 h, ringer
acetate 4 ml/kg/h till starting oral intake. Rescue
analgesia based on pethidine 0.5 mg/kg IV when VAS >

opioid free anesthesia in gynecological surgery

4. Data recorded by trained nurses included VAS, HR,
MABP, SpO, at 1 h, 2 h, 4 h, 6 h, 12 h, 24 h,
postoperatively, total pethidine intake, the incidence of
nausea / vomiting, ileus and constipation within first 24
h.

Statistical analysis:

For sample size calculation, a pilot study of 5 patients
scheduled for gynecological surgeries was deigned. The
mean VAS in the first postoperative hour was calculated
(6 £ 1.4). A reduction of VAS score by 20% was
considered an accepted effect size to detect statistical
difference between the two groups. G*power software
version 3.1.9.4 was used and a total sample size of 62 in
the two groups was sufficient to achieve a study power
of 0.95 with a beta error of 0.05. To make up for the
drops out 6 (10%) cases were added making a total of 68
Patients. Cases in the pilot study were not included in the
study groups. Perioperative data were tabulated and
analyzed using IBM SPSS software version 22.
Continuous data were presented as mean + SD or median
(IQR) according to the normality of distribution.
Nominal and categorical data are presented as numbers
and percentages. Independent sample T test, Mann-
Whitney test, chi square test or Kruskal Wallis test was
utilized to detect statistical differences between the
studied groups. A p < 0.05 was considered significant.

3. Results

Perioperative characteristics of the patients are
presenting in (Table 1) with no significant difference
among studied groups.

Operative hemodynamic data of the patients (HR,
MABP) are presented in Figure 2, with no significant
difference among the studied groups.

Postoperative characteristics are presented in Table 2,
with significant difference among studied groups
regarding: recovery time, RASS scores, analgesic
request, number of analgesic requests, total pethidine
dose, time to analgesic request, with no significant
difference among studied groups regarding mean
postoperative HR and MABP.

Comparative postoperative VAS scores are presented in
Figure 3, with significant difference among studied
groups at all times.

Comparative frequencies of postoperative complications
are presented in Table 3, with significant difference
among studied groups as regarding PONV, ileus, and
constipation. There was no significant difference among
studied groups as regards to postoperative respiratory
depression.

4. Discussion
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Table 1: Perioperative characteristics in the two studied groups.

Group OF

Parameter (n= 24)
Age (y) 48+ 10 45+ 13 0.31
BMI (kg/m2) 27+35 26+3.7 0.76
Operative time (min) 111+ 21 106 + 20 0.38
Type of surgery

Hysterectomy 22 21

Laparotomy 9 2

Ovarian surgery 1 6

Myomectomy 2 5

BMI: body mass index. *p < 0.05 considered significant Data presented as
mean + SD and absolute numbers.

Table 2: Postoperative characteristics in the two studied groups. Data are

presented as mean * SD and median (IQR).

Postoperative data

Group OF
(n=34)

Analgesic requests (n)% 34 (100%) 26 (76%) 0.002*
No. of analgesic requests 3.7+1.2 09+0.6 0.001*
Total pethidine dose (mg) 133 + 35 58 + 14 0.001*
Time to analgesic request (min) | 0 (60) 60 (120) 0.003"
Recovery time (min) 10.7+1.2 46+1 0.001*
RASS score on recovery -1(1) 0(0.25) 0.001*
Mean postoperative HR 8015 797 0.86

Mean postoperative MABP 91+4 907 0.42

"p-value is considered significant if less than 0.05

RASS: Richmond agitation sedation score, HR: heart rate (beats per min), MABP:
mean arterial blood pressure (mmHg)

Table 3: Postoperative complications in the two groups. Data are presented as
number (%).

Postoperative data Group OF p-value
Constipation 10 (29) 3(9) 0.03"
lleus 8 (24) 1(3) 0.01*
PONV 16 (47) 4(11) 0.001*
Respiratory depression 5(15) 1(3) 0.099

PONV: postoperative nausea and vomiting
"p value is significant if less than 0.05

In this trial, we observed that the patients receiving OFA
protocol had lower VAS scores during the first 4 hours
postoperatively, lesser recovery time, better RASS
score, less rescue analgesia consumption, less gastro
intestinal symptoms in form of nausea, vomiting, ileus
and constipation.
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Analgesia is a one of the
three general anesthesia
components beside amnesia
and hypnosis. For long times
opioids have been used, but
opioids have many side
effects.

OFA is a new promising
technique aimed at avoiding
perioperative use of opioids,
hence reducing the co-
morbidities. Many drugs
have been prescribed in
many previous trials, such as
dexmedetomidine,
pregabalin, gabapentin and
acetaminophen. We used
ketamine and lidocaine
combination. Ketamine is a
NMDA-receptor antagonist
with long acting, potent
analgesic  effects as it
modulate opiate receptor.™
Ketamine produces central
desensitization ~ of  pain
pathways, reducing central
hyperalgesia specially when
used preemptively as we
did.>  Moreover, many
studies described value of
ketamine use in reduction of
chronic postsurgical pain.t
Lidocaine is a sodium
channel  blocker, having
potent  anti-inflammatory
and anti-hyeralgesic effects.®
Both act in synergistic
manner to reduce central
pain perception and
modulate inflammatory
response to surgery.0:14

Regarding analgesic profile
of our results, VAS score
was adopted as the primary
outcome  objective. We
found that VAS scores in
Group OFA patients were
lower at 0, 1, 2, 4, and 6
hours postoperatively. In
addition, rescue analgesia

consumption were significantly different between both
groups. Regarding number of analgesic request, total
dose of pethidine intake within first 24 hours, time to
first pethidine intake were lower in Group OFA. This
may be attributed to previously described actions of used
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Figure 2: Comparative operative hemodynamic data; Heart rate above and Mean arterial pressure

drugs. Also, ketamine have opioid sparing effect leading
to reduction of rescue analgesia consumption in Group
OFA.

Our results match with those of Soffian et al., who used
ketamine—lidocaine combination in OFA technique for
spine surgery. Their results showed improved analgesic
profile assessed by numerical rating scale with
significant reduction in rescue analgesia intake

(morphine consumption).* Guinot et al. used the same
technique in cardiac surgery, but found no significant
difference in pain scores in the first 48 hours
postoperatively; however, morphine consumption as
rescue analgesia was significantly less in Group OFA.»®

Mulier et al. used the same technique with adding
dexmedetomidine in laparoscopic bariatric patients, and
showed better VAS scores in Group OFA. Also, Toleska
et al. reported

4
in
3 combinations with
good results
B regarding
postoperative pain
: control and
g analgesic

different drugs like
ketamine,

lidocaine and
dexmedetomidine
used separately, or
different

consumption.*

Vas 1 hour VAS 2 hour VAS 4 hour VAS 6 hour VAS 12 hour VAS 24 hour
Dexmedetomidine
® Group O OGroupF .
4 4 activates  alfa-2-
. i . . adranoceptores
Figure 3: Comparative postoperative VAS score for 24 h leading to
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inhibition of release of substance P from the dorsal horn,
which leads to a reduction on the nociceptive inputs.®
Many researchers used dexmedetomidine in
laparoscopic procedures as a part of OFA protocol, all of
them confirmed superiority of OFA protocols as
regarding postoperative pain and reduced rescue
analgesic intake,17:18:19.20

Grape et al. and Singh et al. in their meta-analysis
comprising of 1309 patients, confirmed the superiority
of OFA with dexmedetomidine over opioid based
anesthesia regarding postoperative pain assessment and
postoperative analgesia requirement.?: 2

Our results showing significant difference between
studied groups regarding recovery time and RASS
sedation score. These results match with many of the
earlier studies, all of which confirmed better and rapid
recovery in OFA patients.?>4> Ahmed et al. compared
fentanyl vs. ketamine—dexmedetomidine combination in
laparoscopic cholecystectomy and presented significant
difference in sedation score post—recovery (p = 0.024)
among studied groups.?* However, other researchers
showed no significant difference in recovery time
among studied groups.***” The Soffian study used small
sample size including 36 patients only, while in Hakim
study the surgical procedures were laparoscopic
gynecological surgery, which are considered ambulatory
minimally invasive surgery; hence, the requirement for
anesthesia and analgesia was minimal, with minimal
side effect observed.

Regarding GIT symptoms, frequency of PONV, ileus
and constipation was significantly reduced in the Group
OFA of our study. The incidence of PONV has multiple
risk factors including type of surgery, character of the
patients, anesthetic technique, drugs used and recovery.
Abdominal gynecological surgery, general anesthesia,
opioid use and prolonged recovery have been associated
with higher incidence of PONV. So, omitting the opioids
and the resultant rapid recovery, may be associated with
better results.?® Gorlin et al. noted that sub-anesthetic
dose of ketamine was associated with a statistically
significant reduction in nausea and vomiting, possibly
secondary to its opioid-sparing effects.’®* Many
researchers concluded that OFA reduced the risk of
PONV.2 2122 However, Mulier et al. had doubts about
the high incidence of PONV, weather it was related to
the opioids or a lack of prophylaxis by antiemetics.*

As regarding ileus, probable mechanisms include
disruption of the sympathetic and parasympathetic
pathways to the gastrointestinal tract, inflammatory
changes mediated over multiple pathways, and the use
of opioids for the management of postoperative pain.
Merret et al.,’® in their meta-analysis published 2008
found that lidocaine infusion shortened postoperative
ileus.

opioid free anesthesia in gynecological surgery

According to our results, constipation was more frequent
in the opioid group. Opioids reduce gastric motility,
delay gastric emptying, delaying absorption of
medications and increasing absorption of fluid. Most
patients with opioid induced constipation complain of
straining and incomplete emptying of the rectum during
defecation. Opioids also increase anal sphincter tone
impairing the defecation reflex. Moreover, opioids have
been found to decrease emptying of pancreatic juice and
bile leading to delayed digestion.?%

5. Limitations

A limitation in this study was the over—weight patients,
who may not represent general population,
heterogeneity of abdominal gynecological surgery, lack
of patient follow up more than 24 h, especially for bowel
function and hospital stay and finally pain assessment by
VAS score only while stress markers may have been
more specific and reliable.

6. Conclusion

Opioid free anesthesia by using ketamine—lidocaine
combination in abdominal gynecological surgery
patients improved analgesic profile, reduced rescue
analgesia consumption and enhanced bowel function
postoperatively, while we could not exhibit effect on
patients’ hemodynamics.

7. Acknowledgements

For staff nurses in operating room and gynecological
ward, Mansoura university hospital, Egypt, who
provided high quality perioperative care to our patients.

8. Authors’ contribution

MAA: Main author, study design, data collection,
manuscript writing

AKA: Data collection, manuscript reviewing, statistical
analysis

9. Conflict of interest

We declare that we have no financial or personal
interests, which may have influenced us in writing this
paper inappropriately.

10. References

1. Radresa O, Chauny JM, Lavigne G, Piette E, Paquet J, Daoust
R. Current views on acute to chronic pain transition in post-
traumatic patients: risk factors and potential for pre-emptive
treatments. J Trauma Acute Care Surg. 2014 Apr;76(4):1142-
50. [PubMed] DOI: 10.1097/TA.0000000000000188

2. Frauenknecht J, Kirkham KR, Jacot-Guillarmod A, Albrecht E.
Analgesic impact of intra-operative opioids vs. opioid-free

658 www.apicareonline.com


https://pubmed.ncbi.nlm.nih.gov/24662883/
https://doi.org/10.1097/ta.0000000000000188

Aboelela MA, et al

10.

1.

12.

13.

14.

anaesthesia: a systematic review and meta-analysis.
Anaesthesia. 2019 May;74(5):651-662.  [PubMed] DOI:
10.1111/anae. 14582

Fawcett WJ, Jones CN. Bespoke intra-operative anaesthesia
— the end of the formulaic approach. Anaesthesia.
2018;73:1062-1066. [PubMed] DOI: 10.1111/anae.14253

Mulier JP, Wouters R, Dillemans B, et al. A randomized
controlled, double-blind trial evaluating the effect of opioid free
versus opioid general anaesthesia on postoperative pain and
discomfort measured by theQoR-40. J Clin Anesth Pain Med.
2018;2(15):2-6.

Mulier JP. Opioid free general anesthesia: a paradigm shift?
Rev Esp Anestesiol. 2017;64(8):427-430. [PubMed] DOI:
10.1016/j.redar.2017.03.004

Lobo M, Moura J, Afonso G. Carotid endarterectomy: review of
10 years ofpractice of general and locoregional anesthesia in
a tertiary care hospital in Portugal. Rev Bras Anestesiol.
2015;65:249-254. [PubMed] DOI: 10.1016/j.bjan.2014.03.010

Ahmed OH, Noor EI-Din TM, Ali WM, Sayed AM. Opioid free
anesthesia in laparoscopic cholecystectomy (comparative
clinical study). Egy J Hospital Med. 2020;78 (1), 200-211. DOI:
10.21608/ejhm.2020.69672

Behaeen K, Soltanzadeh M, Nesioonpour S, Ebadi A, Olapour
A, Aslani SM. Analgesic effect of low dose subcutaneous
ketamine administration before and after cesarean section.
Iran Red Crescent Med J. 2014 Mar;16(3):15506. [PubMed]
DOI: 10.5812/ircmj.15506

Deoliveira CM, Issy AM, Sakata RK. Intraoperative intra-
venous lidocaine. Rev Bras Anestesiol. 2010;60:325-333.
[PubMed] DOI: 10.1016/S0034-7094(10)70041-6

Grady MV, Mascha E, Sessler DI, Kurz A. The effect of
perioperative intravenous lidocaine and ketamine on recovery
after abdominal hysterectomy. Anesth Analg. 2012
Nov;115(5):1078-84. [PubMed] DOl
10.1213/ANE.0b013e3182662e01

Sleigh J, Harvey M, Voss L, Denny B. Ketamine-more
mechanisms of action than just NMDA blockade. Trends
Anaesth Crit Care. 2014;4(2):76-81. DOI:
10.1016/j.tacc.2014.03.002

Bell RF, Dahl JB, Moore RA, Kalso E. Perioperative ketamine
for acute postoperative pain. Cochrane Database Syst Rev.
2006;25(1):CD004603. [PubMed] DOl
10.1002/14651858.CD004603.pub2

Gorlin AW, Rosenfeld DM, Ramakrishna H. Intravenous sub-
anesthetic  ketamine for perioperative analgesia. J
Anaesthesiol Clin Pharmacol. 2016;32(2):160-167. [PubMed]
DOI: 10.4103/0970-9185.182085

Soffin EM, Wetmore DS, Beckman JD, Sheha ED, Vaishnav
AS, Albert TJ, et al. Opioid-free anesthesia within an enhanced
recovery after surgery pathway for minimally invasive lumbar
spine surgery: A retrospective matched cohort study.
Neurosurg ~ Focus.  2019;46:E8.  [PubMed]  DOI:
10.3171/2019.1.FOCUS18645

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

opioid free anesthesia in gynecological surgery

Guinot PG, Spitz A, Berthoud V, Ellouze O, Missaoui A,
Constandache T, et al. Effect of opioid-free anaesthesia on
post-operative period in cardiac surgery: a retrospective

matched case-control study. BMC Anesthesiol.
2019;19(136):1-10. [PubMed] DOI: 10.1186/s12871-019-
0802-y

Toleska M, Dimitrovski A. Is an opioid free anaesthesia
possible without using alpha-2 agonists? Indian J Anaesth.
2020;64:428-431. [PubMed] DOI: 10.4103/ija.IJA_664_19

Hakim KY, Wahba WZ. Opioid-free total intravenous
anesthesia improves postoperative quality of recovery after
ambulatory gynecologic laparoscopy. Anesth Essays Res.
2019;13:199-203. [PubMed] DOI: 10.4103/aer. AER_74_19

Salem A, Hafez M, Eldin AS, Hagras AM. Opioid-free
anesthesia for laparoscopic hysterectomy: is it appropriate? J
Anesth Inten Care Med. 2019;9(2):555757. DOI:
10.19080/JAICM.2019.09.555757

Bakan M, Umutoglu T, Topuz U, Uysal H, Bayram M, Kadioglu
H, et al. Opioid-free total intravenous anesthesia with propofol,
dexmedetomidine and lidocaine infusions for laparoscopic
cholecystectomy: a prospective, randomized, double-blinded
study. Braz J Anesthesiol. 2015 May-Jun;65(3):191-9.
[PubMed] DOI: 10.1016/j.bjane.2014.05.001

Parsa AA, Sprouse-Blum AS, Jackowe DJ, Lee M, Oyama J,
Parsa FD. Combined preoperative use of celecoxib and
gabapentin in the management of postoperative pain.
Aesthetic Plast Surg. 2009 Jan;33(1):98-103. [PubMed] DOI:
10.1007/s00266-008-9230-y

Grape S, Kirkham KR, Frauenknecht J, Albrecht E. Intra-
operative analgesia with remifentanil vs. dexmedetomidine: a
systematic review and meta-analysis with trial sequential
analysis. Anaesthesia. 2019 Jun;74(6):793-800. [PubMed]
DOI: 10.1111/anae.14657

Singh PM, Panwar R, Borle A, Mulier JP, Sinha A, Goudra B.
Perioperative analgesic profile of dexmedetomidine infusions
in morbidly obese undergoing bariatric surgery: a meta-
analysis and trial sequential analysis. Surg Obes Relat Dis.
2017 Aug;13(8):1434-1446. [PubMed] DOI:
10.1016/j.s0ard.2017.02.025

Lavand’homme P, Estebe JP. Opioid-free anesthesia: A
different regard to anesthesia practice. Curr Opin Anesthesiol.
2018;31:556-561. [PubMed] DOI:
10.1097/AC0.0000000000000632

Ahmed OH, Noor EI-Din TM, Ali WM, Sayed AM. Opioid free
anesthesia in laparoscopic cholecystectomy (comparative
clinical study). Egy J Hospital Med. 2020;78 (1), 200-211. DOI:
10.21608/ejhm.2020.69672

Wang T, Liu H, Sun JH, Wang L, Zhang JY. Efficacy of
intravenous lidocaine in improving post-operative nausea,
vomiting and early recovery after laparoscopic gynaecological
surgery. Exp Ther Med. 2019 Jun;17(6):4723-4729. [PubMed]
DOI: 10.3892/etm.2019.7497

659 www.apicareonline.com


https://pubmed.ncbi.nlm.nih.gov/30802933/
https://doi.org/10.1111/anae.14582
https://pubmed.ncbi.nlm.nih.gov/29533468/
https://doi.org/10.1111/anae.14253
https://pubmed.ncbi.nlm.nih.gov/28431750/
https://doi.org/10.1016/j.redar.2017.03.004
https://pubmed.ncbi.nlm.nih.gov/25910863/
https://doi.org/10.1016/j.bjan.2014.03.010
https://dx.doi.org/10.21608/ejhm.2020.69672
https://pubmed.ncbi.nlm.nih.gov/20682165/
https://doi.org/10.5812/ircmj.15506
https://pubmed.ncbi.nlm.nih.gov/30581995/
https://doi.org/10.1016/s0034-7094(10)70041-6
https://pubmed.ncbi.nlm.nih.gov/23011561/
https://doi.org/10.1213/ane.0b013e3182662e01
https://doi.org/10.1016/j.tacc.2014.03.002
https://pubmed.ncbi.nlm.nih.gov/16437490/
https://doi.org/10.1002/14651858.cd004603.pub2
https://pubmed.ncbi.nlm.nih.gov/27275042/
https://doi.org/10.4103/0970-9185.182085
https://pubmed.ncbi.nlm.nih.gov/30933925/
https://doi.org/10.3171/2019.1.focus18645
https://pubmed.ncbi.nlm.nih.gov/31366330/
https://doi.org/10.1186/s12871-019-0802-y
https://doi.org/10.1186/s12871-019-0802-y
https://pubmed.ncbi.nlm.nih.gov/32724254/
https://doi.org/10.4103/ija.ija_664_19
https://pubmed.ncbi.nlm.nih.gov/31198230/
https://doi.org/10.4103/aer.aer_74_19
http://dx.doi.org/10.19080/JAICM.2019.09.555757
https://pubmed.ncbi.nlm.nih.gov/25925031/
https://doi.org/10.1016/j.bjane.2014.05.001
https://pubmed.ncbi.nlm.nih.gov/18712436/
https://doi.org/10.1007/s00266-008-9230-y
https://pubmed.ncbi.nlm.nih.gov/30950522/
https://doi.org/10.1111/anae.14657
https://pubmed.ncbi.nlm.nih.gov/28396128/
https://doi.org/10.1016/j.soard.2017.02.025
https://pubmed.ncbi.nlm.nih.gov/29994942/
https://doi.org/10.1097/aco.0000000000000632
https://dx.doi.org/10.21608/ejhm.2020.69672
https://pubmed.ncbi.nlm.nih.gov/31086606/
https://doi.org/10.3892/etm.2019.7497

