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ABSTRACT:

Background: Emergence from anesthesia and extubation induces
variant physiological responses including unwanted circulatory and airway
reflexes resulting in hyper circulatory manifestations in the form of
tachycardia, hypertension, cough, laryngospasm, and bronchospasm. These
events may predispose or induce multiple complications either in the
operative site or elsewhere in the body.

Aim of the Work: To explore various pharmacological peri-
operative techniques that can be used to achieve a smooth extubation
while caring for an uncomplicated patient without significant risk
factors for extubation failure.

Patients and Methods: Randomized sample for population who
were admitted for lower abdominal surgery under general anesthesia
with oral endotracheal intubation in Ain-Shams University Hospitals
after Ethical Committee approval and starting from January 2021.

Results: There is clinical evidence to support the use of
Dexmedetomidine, Lidocaine and Dexamethsaone to significantly
attenuate excessive coughing, hemodynamic shifts, postoperative
sedation and prolongation of time during extubation. Patients’
characteristics (age and sex), duration of surgery, type of surgery and
Oxygen Saturation show non-significant difference between the four
groups.

Conclusion: The quality of tracheal extubation was better in
Dexmedetomidine, Lidocaine and Dexamethasone groups over control
group with Dexmedetomidine group being the most favorable in
patients requiring General anesthesia with endotracheal intubation for
lower abdominal surgeries, without any adverse effects.

Keywords: Anesthesia emergence; Endotracheal; General
anesthesia; Emergence Coughing, Dexmedetomidine; Lidocaine;
Dexamethasone
INTRODUCTION: Post-extubation cough has  been
Physiological responses remain repeatedly reported to be associated to

common during anesthesia emergence (AE)
and endotracheal (ET) extubation, causing
complications including cough, sore throat,
laryngospasm, bronchospasm, and tachy-

cardia®®,

mechanical irritations such as external
pressure, the ET intubation method, ETT
cuff, ET tube (ETT) size, and so forth®.

Coughing  frequently  occurs on
emergence from general anesthesia (GA),
and it ensues as the effects of anesthesia
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retreat. It allows greater peripheral and
central nervous system perception of the
tracheal irritation caused by the endotracheal
tube. In addition to being uncomfortable,
coughing has harmful  physiological
consequences as; increased intrathoracic
pressure, decreased venous return to the
right atrium, increased intra-abdominal
pressures and decreased functional residual
capacity®. It increases blood pressure (BP),
heart rate (HR) as well as increases the
incidence  of  myocardial ischemia,
bronchospasm, and bleeding®. It multiplies
the pain caused by surgery and increases
intracranial and intraocular pressure in
patients with  brain  involvement or
glaucoma®.

Also the physiological sequelae of peri-
extubation coughing may lead to significant
complications, including neck hematoma
after thyroidectom(y(e), wound dehiscence
after  laparotomy”, and intracerebral
hemorrhage after intracranial surgery. As
such, a ‘smooth emergence’, aiming to
minimize coughing and subsequently avoid
these complications, has been advocated®.

Given the multitude of publications on
various medical strategies to decrease peri-
extubation coughing, and the lack of clarity
on what is the best evidence based strategy,
a more thorough study of the published data
is warranted®.

Also, it should be noted that the
COVID-19 pandemic has heightened the
importance of developing the knowledge of
effective techniques to achieve smooth
emergence. In an effort to reduce the
transmission of COVID-19 to healthcare
workers, altered extubation setups have been
devised to physically shield workers from
aerosol and droplets generated during
extubation®%19,

A range of methods is available to
reduce post extubation coughing, such as
local and IV injection of topical
anesthetics™.  Furthermore, IV use of
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opioids is an alternative to reduce cough at
the end of the operation and during ET
extubation™®. Also, dexamethasone is a
potent corticosteroid with analgesic, anti-
inflammatory, and antiemetic properties.
Preoperative 1V dexamethasone has been
reported to reduce the incidence of
ostoperative pain and swelling following
Eurgefiesm&”)P ’

Dexmedetomidine (DEX), an op-
adrenoceptor agonist with antinociceptive,
sedative, and hypotensive actions, and when
infused, it reduces HR, systemic vascular
resistance, and BP. Studies found that DEX
alone can reduce cough without decrease in
respiratory  rate®™.  Furthermore, other
studies suggested that DEX and lidocaine,
respectively, reduces cough®®.

AIM OF THE WORK:

The goal of this study is to explore
various  pharmacological  perioperative
techniques that can be used to achieve a
smooth extubation while caring for an
uncomplicated patient without significant
risk factors for extubation failure.

The study determines the relative
efficacies of Dexmedetomidine IV, Lidocaine
IV and Dexamethasone IV in decreasing the
incidence of moderate to severe emergence
coughing and accomplishment of better
quality of emergence from general anesthesia
as evidenced by stable mean arterial pressure
(MAP), heart rate (HR), without hypotension,
delayed recovery, and excessive sedation in
lower abdominal surgeries conducted under
general anesthesia using endotracheal tube.

PATIENTS AND METHODS:

» Type of Study: Randomized Double-
blinded controlled clinical trial.

» Study Setting: Randomized sample for
population who were admitted for lower
abdominal  surgery under general
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anesthesia  with oral endotracheal
intubation in  Ain-Shams University
Hospitals after Ethical Committee
approval.

» Study Period: Starting from January
2021.

» Study population: Patients undergoing
lower abdominal surgery under general
anesthesia  with  oral endotracheal
intubation.

> Inclusion Criteria:
1. Adult Patients (18 years- 50 years).
2. Both sexes.

3. Patients ~ American  Society  of
Anesthesiologists  physical  status
(ASA) Class I.

4. Mallampatti Class I.
5. Patients who are intubated using ETT.

6. Patients who are undergoing elective
lower abdominal surgery under
general anesthesia.

7. Patients whose surgeries are less than
90 minutes.

» Exclusion Criteria:
1-  Using nasogastric tube.

2- Patients having contraindication or
allergy to any of the study
medications and  patients on
corticosteroid therapy.

3- Pregnant females and addicts.

4- Patients with history of surgery or
pathology of larynx and trachea.

5- Patients suffering from lower
esophageal sphincter incompetence
(reflux).

6- Body mass index >30.

The exclusion of these cases who were
of increased risk of postoperative airway
symptoms because of ethical reasons and the
potential of bias.

» Sampling Method: Patients were
divided by computer-generated simple
randomization.

» Sample Size: 120 patients divided into 4
groups

Sample size was calculated using PASS
11.0. Based on a study carried out by Tung
et al. in 2020®, which showed that
emergence coughing after GA affects 40-
76% of intubated patients, a sample of 30
patients per group (30 x 4 = 120 in total)
achieves 81 % power to detect an odds ratio
of 53.545 using two sided McNemar test
with significance of 0.05. The odds ratio is
equivalent to a difference between two
paired proportions of 0.289 which occurs
when the proportion in cell 1,2 is 0.295 and
the proportion in cell 2,1 is 0.006. The
proportion of discordant pairs is 0.30.

» Ethical Considerations: Approval of
the Research and Ethical Committees of
Faculty of Medicine, Ain Shams
University is obtained and written
informed consents are taken from all
patients included in the study.

» Study Procedure: The study included
120 patients fulfilling the inclusion
criteria, 30 patients in each group;
divided as following:

e Group DX: Patients received
Dexmedetomidine 0.5 mcg/kg IV at
surgery end.

e Group L: Patients received Lidocaine
1.5 mg /kg IV at the end of surgery.

o Group D: Patients received
Dexamethasone 8 mg IV at the end of
surgery.

e Placebo Group (P): Patients didn’t
receive any medication.

» All patients were subjected to the
following:

After hospitalization, thorough history
taking from all patients was done with
examination (general and respiratory) and
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full pre-operative investigations (complete
blood count, partial thromboplastin time,
prothrombin time, INR, liver and kidney
function tests) were done and recorded in
their hospital charts.

All patients were assessed
preoperatively, and were instructed to fast
for 8 hrs. In the preparation room,
Intravenous access was established and
crystalloid Ringer solution was infused by
rate 5 ml/kg. On arrival to the operation
theatre, monitors for non-invasive blood
pressure, heart rate, electrocardiogram
(ECG), end-tidal carbon dioxide (ETCO,),
and pulse oximetry (SpO;) were used all the
time before induction of anesthesia,
throughout surgery, and during ET
extubation. All the patients had the same
anaesthesia protocol; 1 pg/kg fentanyl, every
patient was pre-oxygenated for 3-5 minutes
and subsequently, anesthesia unconscious-
ness was induced with 1 mg/kg propofol and
0.5 mg/kg IV atracurium was given for
muscle relaxation and assisted ventilation by
bag and mask for 3 minutes was maintained.
After confirmation of adequate anesthesia
and muscle relaxation, direct laryngoscopy
by the same anesthesiologist for all patients
via 3 or 4 standard metal Macintosh blade
then orotracheal intubation was done using
high volume low pressure single use
PVC-cuffed endotracheal tube (ETT) with
appropriate size for each patient (usually
size 7.5 mm and 7.0 mm in male and female
patients respectively).

For all groups, one brand of ETTs were
used; (PVC, ultramed, Ultra for Medical
Products Co., Abnob, Assiout, Egypt). ETT
Cuff was inflated till there was no air leak
with manual bag ventilation while the ABL
valve creating +20 cmH20, or maximum 7
ml of air. Thus, all participants were in the
same condition for irritation by the ETT
cuff.

ETT position was confirmed and
secured. Mechanical ventilation using tidal
volume of 8 ml/kg was adjusted to maintain
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end tidal carbon dioxide between 30 and 35
mmHg. Anesthesia was continued through
isoflurane (MAC 1.2), oxygen 100%, top up
doses of atracurium (maintenance dose)
every 20 minutes and opioid when needed as
standard procedure keeping heart rate (HR)
and mean arterial pressure (MAP) within
20% of preoperative baseline values.

» Study intervention:

The intervention is a pharmacological
method.  Medications  include  Dex-
medetomidine 0.5 mcg/kg, Lidocaine 1.5 mg
/kg and Dexamethasone 8 mg. Each drug
was given to the patient at the end of surgery
intravenously over 10 minutes with the
intent of smoothing emergence or decreasing
coughing on extubation.

Participants were randomly assigned to
one of the four groups at the end of surgery.
At the beginning with subcutaneous wound
closure, the inhaled isoflurane was titrated to
MAC 1% and patients received either
dexmedetomidine 0.5 pg/kg, lidocaine 1.5
mg/kg or dexamethasone 8 mg intravenous
and no medication in the last group,
respectively, in a 10 mL volume (for each)
over 10 min in their corresponding groups.
The patients were kept blinded to the group
they were assigned.

At the end of the operation after
completion of skin closure, inhalational
anesthetic was discontinued, the residual
neuromuscular block was antagonized with
neostigmine 0.05 mg/kg and atropine 0.02
mg/kg and 100% Oxygen was administrated
at 6 L/min till extubation. The patients were
stimulated gently with intermittent verbal
requests to open their eyes. The tracheal tube
cuff was deflated and extubation was done
by the same anesthesiologist after clearing
any secretions from the upper airway by
gentle suctioning, following adequate
spontaneous respiration and full
consciousness of the patients confirmed by
eye opening in response to stimuli. All
patients received oxygen through face mask
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after extubation and in post anesthesia care
unit (PACU).

Heart rate, MAP, and SpO, were recorded
before anesthesia, after drug administration, O
minutes after tracheal extubation and every 10
minutes after extubation during recovery up to
30 minutes.

A cough was considered real when the
patient spontaneously and quickly exhaled,
whereas the sound of a cough was heard.
Coughing incidence and severity were
recorded by an assessor anesthiologist,
blinded to the intervention group drugs,
from the time that isoflurane was
» The primary Outcome is to evaluate:

v Extubation  quality:  Extubation
quality was rated depending on the
coughing grade according to the
modified Minogue scale "

e Grade 1 (none) = No coughing or
muscle stiffness.

e Grade 2 (mild) = Coughing once or
twice or transient cough response to
removal of tracheal tube that
resolved with extubation.

e (Grade 3 (moderate) < 3 coughs
lasting 1 to 2 seconds or total
duration of cough less than 5
seconds.

e Grade 4 (severe) > 4 coughs with
each lasting > 2 seconds or total
coughing duration > 5 seconds.

» The secondary outcomes were:

1. Postoperative sedation level: it will be

rated using Ramsay Sedation Scale
(18).

e Score 1 = Anxious, agitated and

restless.

e Score 2 = Cooperative, oriented and
tranquil.

e Score 3 = Responsive to commands
only.

characteristics (age and sex), duration of
surgery and type of surgery (P> 0.05).

discontinued until five minutes after
extubation and then was graded according to
the modified Minogue scale (Minogue and
Ralph, 2004) @7,

Also, the time from discontinuation of
isoflurane to extubation was recorded
(Extubation time). In addition, the patient’s
postoperative (PO) level of sedation was
assessed according to Rasmay sedation scale
(RSS).

Patients were observed for any
complications for 24 hours which were
managed by an attending anesthesiologist.

e Score 4 = Brisk response to light
glabellar tap or loud auditory stimulus.

e Score 5= Sluggish response to light
glabellar tap or loud auditory stimulus.

e Score 6 = No response to light glabellar
tap or loud auditory stimulus.

2. Extubation time: which is the time from
end of inhalational anesthesia administration
until extubation.

RESULTS:

This  double blinded randomized
controlled trial was conducted on 120 people
divided into 4 groups; Group DX: 30
patients received 0.5 mcg/kg
dexmedetomidine i.v., Group L: 30 patients
received 1.5 mg/kg i.v., Group D: 30
patients received 8 mg dexamethasone i.v.
and Group P: 30 patients didn’t receive any
medication, in a 10 mL volume (for each)
over 10 min before extubation in their
corresponding groups.

A. Demographic data

characteristics:

and patients’

Table 1 shows insignificant difference
between the 4 groups as regard to patients’
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Table (1): Comparison of meantstandard deviation of age, sex, surgery and surgery duration.

Group DX Group L Group D Group P Test value | P-value | Sig.
No.=30 No.=30 No.=30 No.=30
Age (y) Mean + SD 38.63+5.87 | 38.80+6.72 | 3843+7.22 | 3897+8.17 | 0.032¢ 0992 | NS
Range 25-48 23-49 25-50 22-50
Sex Female 15 (50.0%) | 13(43.3%) | 16 (53.3%) | 12(40.0%) | 1.339* | 0.720 | NS
Male 15(50.0%) | 17 (56.7%) | 14 (46.7%) | 18 (60.0%)
Surgery type | Appendectomy | 19 (63.3%) | 19(63.3%) | 17(56.7%) | 15 (50.0%) 1.509* 0.680 | NS
Hernioplasty 11(36.7%) | 11(36.7%) | 13(43.3%) | 15 (50.0%)
Surgery Mean £ SD 80.00+£4.55 | 80.50+4.42 | 81.67+3.03 | 81.17+4.29 0.949- 0419 | NS
duration (min) MRange 70-85 7085 7585 7085

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant

(HS)

*:Chi-square test; «: One Way ANOVA test

B. Hemodynamic changes and monitor-

ing:

1- HR:

Table 2 shows significant difference
between the 4 groups as regard to heart rate

at all

examined

timings

administration (P value<0.01).

after

drug

At T1 lower HR observed in the DX and
L than the D and P groups (P<0.01). Also,
according to Post Hoc analysis, the HR was

significantly lower in DX group than L
group (P1 =0.000).

At T2 the stress response to extubation
was suppressed at DX group and L group
than D group and P group, depending on the
heart rate (P<0.01). And based on Post Hoc
analysis HR was the least in DX group
compared to L group (P1=0.000), D group
(P2=0.000) and P group (P3=0.000). Yet HR
was lower in D group than P group
(p6=0.042).

Table (2): Comparison of Heart Rate at different study timings in the four groups.

HR (bpm) Group DX Group L Group D Group P Test value | P-value | Sig.
No. =30 No. =30 No. =30 No. =30
Before Mean+ SD | 80.50+5.08 | 81.23+4.08 | 81.77+3.24 | 81.97+3.83 0.762¢ 0518 | NS
anesthesia (T0) Range 70—89 74-89 75-88 7688
After drug Mean+SD | 7427 +3.06 | 83.73+3.87 | 8537+147 | 8583+4.01 | 83.114- 0.000 | HS
administration (T1) ["Range 70-79 77-90 82— 88 80— 95
After extubation
0min (T2) Mean+SD | 7527 +3.81 | 8897 +3.86 | 96.40+2.13 | 99.07+8.18 | 135212« | 0.000 | HS
Range 71-83 81-96 92-100 89-122
10 min (T3) Mean+SD | 79.77+4.54 | 91.10+3.35 | 10250 £1.78 | 104.23+2.50 | 376.006¢ | 0.000 | HS
Range 72-88 84-97 100 - 105 100-110
20 min (T4) Mean+SD | 81.40+4.22 | 93.07+3.13 | 89.33+2.06 | 91.77+4.70 | 60.788¢ 0.000 | HS
Range 75-88 87-98 85-97 85-101
30 min (T5) Mean+SD | 8390+3.99 | 9393+2.88 | 85.03+1.45 | 92.07+453 | 64.361° 0.000 | HS
Range 77-90 89-97 82-87 86101
Post Hoc analysis by LSD
P1 P2 P3 P4 P5 P6
After drug administration (T1) 0.000 0.000 0.000 0.055 0.014 0.581
0 min after extubation (T2) 0.000 0.000 0.000 0.000 0.000 0.042
10 min after extubation (T3) 0.000 0.000 0.000 0.000 0.000 0.039
20 min after extubation (T4) 0.000 0.000 0.000 0.000 0.173 0.012
30 min after extubation (T5) 0.000 0.202 0.000 0.000 37.000 0.000
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P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant

(HS) , »: One Way ANOVA test
2- MAP:

Table 3 shows significant difference
between the 4 groups as regard to mean
arterial pressure at all examined timings
after drug administration (P value<0.01)

At T1 MAP was lower in the DX and L
than the D and P groups (P<0.01).
According to Post Hoc analysis, the MAP
was insignificantly lower in DX group than
L group (P1 = 0.167), but was significantly
lower than D group (P2=0.000) and P group

(P3=0.000). MAP was significantly lower in
D group than P group as well (P6=0.000).

At T2 the MAP increase during
extubation was significantly suppressed the
most at DX group compared to L group, D
group and P group (P<0.01). And based on
Post Hoc analysis MAP was the least in DX
group in comparison to L group (P1=0.000),
D group (P2=0.000) and P group
(P3=0.000).

Table (3): Comparison of mean Blood pressure at different study timings in the four groups.

MAP (mmHg) Group DX Group L Group D Group P Test value | P-value | Sig.
No. =30 No. =30 No. =30 No. =30
Before Mean+ SD | 88.80+3.07 | 87.30+4.26 | 87.07+4.14 | 88.50+3.63 1.537¢ 0209 | NS
anesthesia (T0) Range 85-98 80—95 79-98 83-97
After drug Mean+ SD | 86.57+1.87 | 87.83+3.86 | 91.10+251 | 9553+5.02 | 38.549¢ 0.000 | HS
administration (T1) | Range 85-90 8098 8996 86—100
After extubation
0min (T2) Mean+SD | 89.83+1.39 | 98.63+£7.81 | 96.80+1.94 | 110.07+£6.30 | 79.454+ 0.000 | HS
Range 88-94 90-120 92-100 100-120
10 min (T3) Mean+SD | 88.83+4.24 | 91.63+1.40 | 103.00+5.64 | 112.17+6.11 | 155.676* | 0.000 | HS
Range 80-95 90-95 94-112 100- 120
20 min (T4) Mean+SD | 86.67+1.40 | 94.63+1.88 | 10557 +5.39 | 111.67+3.30 | 327994« | 0.000 | HS
Range 85-90 92-100 95-115 100-115
30 min (T5) Mean+SD | 8240+ 1.85 | 10450+4.02 | 95.03+1.25 | 108.40+4.97 | 350.808« 0.000 | HS
Range 8086 100-110 92-97 100116
Post Hoc analysis by LSD
P1 P2 P3 P4 P5 P6
After drug administration (T1) 0.167 0.000 0.000 0.000 0.000 0.000
0 min after extubation (T2) 0.000 0.000 0.000 0.171 0.000 0.000
10 min after extubation (T3) 0.023 0.000 0.000 0.000 0.000 0.000
20 min after extubation (T4) 0.000 0.000 0.000 0.000 0.000 0.000
30 min after extubation (T5) 0.000 0.000 0.000 0.000 0.000 0.000

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant
(HS). *: One Way ANOVA test

3- SaO%

Table 4 shows insignificant difference
between the 4 groups as regards Oxygen

Saturation at all
value>0.05).

examined timings (P
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Table (4): Comparison of Oxygen saturation at different study timings in the four groups.

Sa02 (%) Group DX Group L Group D Group P Test value | P-value | Sig.
No. =30 No. =30 No. =30 No. =30
Before Mean+ SD | 98.03+0.72 | 98.23+0.82 | 98.20+0.96 | 98.43 £0.82 1.165¢ 0326 | NS
anesthesia (T0) Range 97 -99- 97-100 97-100 97-100
After drug Mean+ SD | 99.20+0.71 | 99.37 £0.61 | 99.50 £ 0.68 | 99.40 £ 0.67 1.032 0381 | NS
administration (T1) | Range 98 - 100 98 -100 98-100 98-100
After extubation
0min (T2) Mean+ SD | 97.23+0.94 | 97.30+£0.92 | 97.27+£1.05 | 97.17£0.95 0.105¢ 0957 | NS
Range 96 —99 96 —99 96 —99 96 -99
10 min (T3) Mean+ SD | 97.63+0.49 | 97.70+£0.75 | 97.53+0.51 | 97.30 £ 1.09 1.640 0.184 | NS
Range 97 - 98 97-99 97 —-98 96 -99
20 min (T4) Mean+ SD | 98.43+0.63 | 98.50+0.63 | 98.37 £0.61 | 98.23 £0.73 0917 0435 | NS
Range 97 -99 97-99 97-99 97-99
30 min (T5) Mean+ SD | 99.33+0.61 | 99.23+0.73 | 99.13+£0.78 | 99.13 £0.82 0.507¢ 0.678 | NS
Range 98 — 100 98 — 100 98 — 100 98-100

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant
(HS) =: One Way ANOVA test

C.
1-

Outcomes

The Primary Outcome is Extubation

quality depending on coughing grade:

In our study, the results showed in Table
5 revealed that a statistically significant
difference was observed in emergence
coughing grade according to modified
Minogue scale among the 4 groups (P <
0.05). The moderate to severe (Grade 3 & 4)
emergence coughing was significantly
decreased in group DX than in group L,
group D and group P where it was the
highest ratio (3.3%, 10%,16.7 and 26.7%.
respectively).

2- PO sedation level:

Given the results in Table 5, a
statistically significant difference was seen
in RSS among the 4 groups (P<0.01). The
RSS level 3 was significantly higher in
group DX than in group L compared to
group D and group P where there was no RS
level 3.

3- Extubation Time:

Comparing Extubation Time among 4
groups in table 5 showed that, no significant
difference was observed among groups
(P>0.05).

Table (5): Outcomes, Data are presented as number of patients.

Group DX Group L Group D Group P | Test value | P-value | Sig.
No. =30 No. =30 No. =30 No. = 30
Coughing Grade 1 23 (76.7%) | 20 (66.7%) | 16 (53.3%) | 11 (36.7%) | 12.711* 0.047 S
grade according to | Grade 2 6 (20.0%) | 7(23.3%) | 9(30.0%) | 11 (36.7%)
modified Minouge | Grade 3+4 1(3.3%) 3(10.0%) | 5(16.7%) | 8 (26.7%)
scale (1-6)
PO sedation Level 1 2 (6.7%) 6 (20.0%) | 18 (60.0%) | 18 (60.0%) | 38.568* 0.000 | HS
level according to | Level 2 20 (66.7%) | 21 (70.0%) | 12 (40.0%) | 12 (40.0%)
Rasmey Sedation | Level 3 8 (26.7%) | 3(10.0%) 0 (0.0%) 0 (0.0%)
score(1-4)
Extubation Mean+SD | 9.70+1.37 | 9.07+187 | 8.77+2.01 | 8.70+151 2.134e 0.100 NS
time (min) Range 7-13 5-12 5-12 5-11

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant

(HS). *:Chi-square test; «: One Way ANOVA test
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DISCUSSION:

There have been various reported
frequencies of cough during emergence from
anesthesia. It is reported that they occur in
30-70% patients after extubation. Such
cough responses occur from the chemically
or mechanically sensitive ascending vagus
nerve 49,

The  physiological ~and  morbid
consequences of emergence coughing have
led to multiple studies examining different
medications to decrease peri-extubation
coughing. However, prior systematic
reviews were limited in scope regarding
medications covered®.

Also, in addition to emergence
coughing, recovering from anesthesia results
in elevated catecholamine concentration
following anesthetic withdrawal which is
further aggravated by laryngeal mani-
pulation occurring during extubation®®.

The main purpose of this study was to

test the hypothesis that intravenous
administration of dexmedetomidine,
lidocaine and Dexamethasone before

extubation would reduce the incidence and
severity of post-extubation cough with safe
hemodynamic changes or complications in
patients undergoing lower abdominal
surgery with general anesthesia using
orotracheal intubation.

This randomized controlled trial was
conducted over 120 eligible people
undergoing  general  anesthesia  using
endotracheal intubation for lower abdominal
surgery, divided randomly into 4 groups;
Group DX: 30 patients received
dexmedetomidine 0.5 mcg/Kg i.v., Group L:
30 patients received 1.5 mg/kg lidocaine i.v.,
Group D: 30 patients received 8 mg
dexamethasone i.v. and Group P: 30 patients
didn’t take any drug, in a 10 mL volume (for
each) over 10 min before extubation in their
corresponding groups.

As regards patients’ characteristics, to
avoid potential confounding factors that may

affect the incidence and severity of
postoperative cough, we selected patients
with close ages as seen in Table 1, and near
the same weight, ASA and Mallampati
classification. Also we used the same type of
endotracheal tube between the groups,
minimized surgical excision to decrease the
requirement of postoperative analgesics, and
used a surgical site distal to the airway
structures.

No statistically significant difference was
observed among the 4 groups regarding to age,
gender, Duration of surgery, type of surgery
and Sa0,, as was found in Table 1 and Table 4.

As regard emergence coughing, this
study demonstrated that all medications
studied (dexmedetomidine, lidocaine i.v. and
Dexamethasone) significantly decreased the
incidence of moderate to severe periex-
tubation coughing in comparison with
placebo (Group P).

Our study showed that Dexmedeto-
midine i.v. (Group DX) had the highest
cumulative likelihood of ranking first with
respect to significantly decreasing the
incidence of moderate and severe emergence
coughing, followed by lidocaine i.v. (Group
L) and then dexamethasone i.v. (Group D).

Dexmedetomidine, a potent alpha-
adrenoceptor agonist, has become one of the
used drugs in the anesthetic armamentarium,
along with routine anesthetic drugs, because
of its hemodynamic, sedative, anxiolytic,
analgesic, neuroprotective, and anesthetic
sparing effects. The al to a2 ratio of 1: 1600
makes it a highly selective o2 agonist
compared with clonidine, thus reducing the

unwanted side effects involving al receptors
(20)

Lidocaine, the first aminoamide local
anesthetic, also acts for inhibition of cough
or strain associated with tracheal extubation
that could cause hypertension and
tachycardia through attenuation of the
activity in afferent C fibers from the larynx.
In addition, lidocaine may act centrally to

749




Omnia Lotfy Mohammed EI Sayed Shady, et al.,

increase the depth of anesthesia. The
valuable effect of lidocaine on suppressing
the  hemodynamic  perturbations  to
extubation may be because of its direct
cardiac  depression and peripheral
vasodilatation as it could significantly
depress all excitable membranes including
the heart %,

In agreement with our results, Bindu et
al. demonstrated that IV infusion of 0.5
microgram per kilogram (mcg/kg) of
dexmedetomidine 15 minutes before the end
of surgery reduced the amount of coughing
upon emergence @2,

Also, Rajendram and colleagues’ meta-
analysis determined lidocaine i.v. to be the
least effective at preventing emergence
coughing, among other drugs including
dexmedetomidine and remifentanil ©.

In contrast to our study, another
previous study showed that Intravenous
dexmedetomidine did not effectively reduce
straining or coughing associated with
extubation compared with lidocaine and that
was because of using a different
methodology in that previous study which
was using a higher intravenous lidocaine
dose of 2 mg/kg, also another timing which
was 1 min before extubation and a different
population including both children and
adults®.

Also Contrary to our study, in a
previous study lidocaine combined with
dexamethasone did not reduce the incidence
of postoperative cough compared with
dexamethasone alone. Although the reason
is unclear, the controversy may be due to the
dose of lidocaine, in that previous study,
insufficiency to additionally  suppress
coughing that has already been suppressed
by intravenous dexamethasone, in addition
to the difference of criteria for study
inclusion and exclusion®®.

Other considerations should be taken
into  account  when selecting a
pharmacological intervention to decrease
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emergence coughing, such as hemodynamic
effects, perioperative patients’ oxygen
saturation, postoperative sedation level,
extubation times, and adverse events.

For hemodynamic effects and adverse
events of the study Medications, Our study
showed that all the study groups (DX, L and,
D) are associated with a significant and
comparable Difference in HR and MAP (but
still  within  normal  ranges) after
administration of the study drugs compared
to group P (P< 0.05), according to One Way
ANOVA test. Based on Post Hoc analysis by
LSD, the highest significant difference was
found in comparing group DX to each one of
the 3 groups (P1, P2 and P3 < 0.01).

As Regards the results in Table 2 and
Table 3, a temporary decrease was seen in
HR and MAP among Group DX after drug
administration. At (T1) HR and MAP were
the least in group DX then higher in group L
and group D and the highest in group P. This
decrease in HR and MAP was through 10
min interval after drug administration (T1),
but within the normal range and without
respiratory depression, hypoxemia (No
Sa0,<95%) or adverse effects. None of the
patients sustained bradycardia or hypo-
tension sufficient to require pressor or
sympathomimetic drugs after extubation. No
arrhythmia, evidence of  myocardial
ischemia, or hypoxemia was observed within
the 4 groups over the indicated study times.

It was found that HR and MAP
increased  immediately after  tracheal
extubation (T2) in Group P, Group D, to
lesser extent in Group L and the least
increase was in Group DX (P<0.05). This
increase remained for 1 minute in group DX,
3 minutes in Group L, 5 minutes in Group D
and 9 minutes in group P, then started to
fade 10 minutes after extubation becoming
stable during the indicated study period.
Therefore, dexmedetomidine likely reduced
the sympathetic response to extubation
which is favorable over lidocaine and
dexamethasone.
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As regard Rasmay sedation score (RSS)
for PO sedation as in Table 5, a statistically
significant difference was seen in RSS
among the groups (P<0.05). After arrival in
PACU, the Rasmay Sedation Score was
significantly higher in the DX group and L
group (level 1, 2 and 3) compared to D
group and P group (level 1 and 2 only).
However, all patients in all groups were
arousable and responded to oral commands
in the PACU and in the ward.

Lastly, based on our results, no
significant differences were recorded in
extubation time between the groups (P>
0.05) and so there’s no statistically
significant prolongation of the recovery in
either group.

The limitations of our study should be
noted. First, the large degree of
heterogeneity in medication dosage. We
attempted to delineate this effect by using
high-quality dose-finding studies related to
the effect of the study’s drugs on peri-
extubation coughing. Another limitation is
that cough and coughing severity may be a
subjective interpretation of the participant’s
actions, raising the issue of inter-observer
variability and bias so we used a blinded
anesthesiologist for coughing assessment.
Lastly, the sample size enrolled in our study
was limited to adult patients, and hence, it
cannot predict the coughing suppression
effect of the studied drugs during emergence
in pediatric patients receiving the same
doses scheduled in our study, so further
investigations are needed on  wider
population with different ages in order to
concur our results, to confirm their safety,
and to support the absence of any
complication.

Conclusion:

The quality of tracheal extubation was
better in Dexmedetomidine, Lidocaine and
Dexamethasone groups over P group with
Dexmedetomidine group was the most
favorable in patients requiring General

anesthesia with endotracheal intubation for
lower abdominal surgeries, without any
adverse effects.

REFERENCES

1. Dutta D, Godara M, Purohit S, Kalra P,
Sharma SP, Gill N. Comparison of the
effect of intravenous dexmedetomidine and
lignocaine  spray instilled into the
endotracheal tube on extubation response in
patients undergoing spine surgery. J
Neuroanaesth Crit Care 2016; 3:239-44,

2. Narimani M, Seyed Mehdi SA, Gholami F,
Ansari L, Aryafar M, Shahbazi F. The effect
of betamethasone gel and lidocaine jelly
applied over tracheal tube cuff on
postoperative sore throat, cough, and
hoarseness. J Perianesth Nurs 2016; 31:298-
302.

3. Tung A, Fergusson N.A., Nicole Ng, Vivien
Hu, Dormuth C, Griesdale D.E.G.
Medications to reduce emergence coughing
after general anesthesia with tracheal
intubation: a systematic review and network
meta-analysis. Bri Jou A. BJA 2020;
124(4): 480-95.

4. Ratnani E, Sanjeev OP, Singh A, Tripathi
M, Chourasia HK. A comparative study of
intravenous  esmolol, labetalol  and
lignocaine in low doses for attenuation of
sympathomimetic responses to
laryngoscopy and endotracheal intubation.
Anesth Essays Res 2017; 11(3):745-50.

5. Desai T, Pai RV, Kambli D, Dias ES, Kamat
SS. Effects of intracuff alkalinized lignocaine,
dexamethasone, or normal saline on
endotracheal ~ tube-induced = emergence
phenomena: A randomized double-blinded
study. Indian Anaesth Forum 2019; 20(1): 9-
15.

6. Rosato L, Avenia N, Bernante P, De Palma
M, Gulino G, Nasi PG, et al.:
Complications of thyroid surgery: analysis
of a multicentric study on 14,934 patients
operated on in Italy over 5 years. World J
Surg 2004; 28(3): 271-6.

7. van Ramshorst GH, Nieuwenhuizen J, Hop
WC, Arends P, Boom J, Jeekel J, et al.:

751




10.

11.

12.

13.

14.

15.

16.

752

Omnia Lotfy Mohammed EI Sayed Shady, et al.,

Abdominal wound dehiscence in adults:
development and validation of a risk model.
World J Surg 2010; 34(1): 20-7.

Drummond JC, Patel PM, Lemkuil BP.
Anesthesia for neurologic surgery. In:
Miller RD, editor. Miller’s anesth. 8" Edn.
Philadelphia, PA: Elsevier, Inc.; 2015. p.
2158-99.

Matava CT, Yu J, and Denning S. Clear
plastic drapes may be effective at limiting
aerosolization and droplet spray during
extubation: implications for COVID-19.
Can Jou Anesth 2020; 67(7): 902—4.

Au Yong PS and Chen X. Reducing droplet
spread during airway manipulation: lessons
from the COVID-19 pandemic in
Singapore. BJA 2020; 125(1):176-8.

Modir H, Yazdi B, Moshiri E,
Mohammadbeigi A, Afshari S. Efficacy of
dexmedetomidine and remifentanil to blunt
the hemodynamic response to laryngoscopy
and orotracheal intubation: A randomized
clinical trial. Med Gas Res 2018; 8:85-90.

Clivio S, Putzu A, Tramér MR. Intravenous
lidocaine for the prevention of cough:
Systematic review and meta—analysis of
randomized controlled trials. Anesth Analg
2019; 129:1249-55.

Elhakim M, Ali NM, Rashed I, Riad MK,
Refat M. Dexamethasone  reduces
postoperative vomiting and pain after
pediatric tonsillectomy. Can J Anaesth.
2003; 50(4):392-7.

Biro P, Seifert B, Pasch T. Complaints of
sore throat after tracheal intubation: a
prospective evaluation. Eur J Anaesthesiol.
2005;22(4):307-11.

Lee JS, Choi SH, Kang YR, Kim Y, Shim
YH. Efficacy of a single dose of
dexmedetomidine for cough suppression
during anesthetic emergence: A randomized
controlled trial. Can J Anaesth 2015;
62:392-8.

Fan Q, Hu C, Ye M, Shen X
Dexmedetomidine for tracheal extubation in

17.

18.

19.

20.

21.

22.

23.

deeply anesthetized adult patients after

otologic surgery: A comparison with
remifentanil. BMC  Anesthesiol 2015;
15:106.

Minogue SC, Ralph J. Laryngotracheal
topicalization ~ with  lidocaine  before
intubation decreases the incidence of
coughing on emergence from general
anesthesia. Anesth Analg. 2004; 99: 1253-
7.

Ramsay MA, Sessler CN, Grap MJ.
Evaluating and monitoring analgesia and
sedation in the intensive care unit. Crit
Care. 2008; 12(3): S2.

Shaban A. Effect of small dose propofol or
midazolam to prevent laryngospasm and
coughing following oropharyngeal
surgeries: Randomized controlled trial. Egy
Jou Anaesth 2016; 32(1): 13-19.

Rani P, Hemanth Kumar VR, Ravishankar
M, Sivashanmugam T, Sripriya R,
Trilogasundary M. Rapid and reliable
smooth extubation - Comparison of fentanyl
with dexmedetomidine: A randomized,
double-blind clinical trial. Anesth Essays
Res 2016;10(3):597-601.

Moustafa A, Atalla H.
Comparison of dexmedetomidine,
lidocaine, and their combination in
attenuation  of  cardiovascular  and
catecholamine  responses to tracheal
extubation and anesthesia emergence in
hypertensive patients. Resear & Opini in
Anesth & Int Care. 2015; 1: 1.

Tiffany HW, Garret W, Apolonia A.
"Smooth Extubation and Smooth
Emergence Techniques: A  Narrative
Review", Anesth Resear Prac 2021; 3:1-10.

Choon-Kyu C, Hee K, Tae-Yun S, Ji-Eun K,
Hun-Ju Y, Po-Soon K et al. “The effect of
combining lidocaine with dexamethasone
for attenuating postoperative sore throat,

cough, and hoarseness”. Anesth Pain Med
2016; 11(1): 42-8.

Koptan H,




pharmacological methods to decrease coughing on emergence following general anesthesia with...

Lal all cldead) B ale 1 i) pa S 430 (e gauall die Slud) Jaliit 4) gal) 5 lal)
Ol (Al ¢ 50l
(paSa JlaS g an S oAl Uik 3 gana Gl (63U Sl a2 Akt Aia
O ke L)

Jadll 50y @lly 8 Loy At A o) g Cililaiad el S0 g1 g 30 il (e gauall iy (4dIAY)
Qlll & s S 4 4 seal) 55500l a8 jalae ) (sa Laa (A sed) (s mall 5 A0 seall 3550l 8 Led st sall e
8 Lal Baanie cilie Lime ot ol CulanY) ods Can 55 38wl gl 5 g paiall il y Jland) g aal) Jadia g5 )
el e AT e gl (G 5l Al all a5

P P g 05 sl Lgalatilal (S da) jally Alagms daliae 280 50 s CLESLLY 1) (sa iagl)
Lol g 53 Qs S sl dalse (50 5 Clielias (s iy pe ddle ) ol Gl

e aludl ale N sl g 33 Jageastl 400 50 il GO 45 ey Lial ¢l 5ol 038 b 1kl g i pall
e A Ol 5ol e IS JSTalpa e V.0 S el cal a LS / ol sa s Sae 0.0 (e siitianSin 4y 50Y)
Jland) Q] @38 Ve lae Loyl Gk oo daal all dileall s b (g sall el sn JS ellac) o5 ) a
5 Jladl Cuind Cangs ¢l Jiud cila) o (A ale N i) pa JSH 500330 e saall die aalll ) daw i)
Adldeliaa

Dseb QB S a0l oulSsad Jie (e sbnnenSy Il o8 splidiay) g gl
A OptesnenSn 5% O Jiaa) e odlld pay Al BV A ) ¢ ale ) sl g 5 dagnily Jad)
Lol Ulia g il Al e 5l (o jall 13g) JuadY)

Ay sadll 5 ysl) b paall Julis g Cadanl Ay g0 ada aladiid Al all sda Aag Cueey el ) AiLaYL
e Dl sl e oLl ) Ala) g Aal) b ol Y1 5 calall 8 -

753




