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ABSTRACT Background: Endotracheal intubation and extubation are crucial procedures in surgical operations, and they
are frequently linked with significant hemodynamic responses and cough reflexes, which can result in complications. The
purpose of this study was to determine whether lidocaine/prilocaine cream (EMLA cream) was successful in regulating these
responses. Methods: Three groups of patients were assigned to receive EMLA cream, lidocaine gel, or a placebo. Mean
arterial pressure (MAP) and heart rate (HR) were the hemodynamic parameters that were recorded prior to induction, one
minute after intubation, and during recovery. Additionally noted was the frequency of cough reflex during recovery. SPSS V.
27 was used to analyze the data, and both descriptive and inferential statistics were used. Results:In comparison to the placebo
group, the EMLA cream group had significantly lower MAP and HR levels during the intraoperative and postoperative
periods. The EMLA group had a mean MAP of 105.09 & 14.178 mmHg during induction and 97.17 £ 13.796 mmHg during
recovery, compared to 88.29 £ 15.356 mmHg and 98.34 + 13.841 mmHg in the placebo group. The EMLA group had a
mean heart rate of 96.23 £ 17.687 bpm during induction and 96.40 £ 16.518 bpm during recovery, compared to 85.20 +
18.253 bpm and 88.40 £ 17.172 bpm in the placebo group. The EMLA group had a considerably lower incidence of cough
reflex (8.6%) than the lidocaine gel (51.4%) and placebo groups (65.7%). Conclusion: EMLA cream efficiently regulates
hemodynamic responses and inhibits the cough reflex during endotracheal intubation and extubation. These results indicate
that EMLA cream can improve patient safety and comfort, making it an important complement to anesthetic regimens.

Additional multicenter studies with larger sample sizes are necessary to corroborate these findings.
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1. INTRODUCTION

During general anesthesia, endotracheal intubation is fre-
quently performed, especially on elderly patients having up-
per abdominal surgery. However, it causes major physiologi-
cal, pharmacokinetic, and dynamic changes that can raise the
risk of cardiovascular and cerebrovascular problems. These
changes include cough reflexes and temporary hemodynamic
abnormalities during the intubation and extubation phases
(.

These hemodynamic responses can persist for up to 10
minutes and start at 30 seconds after intubation [2].

Hemodynamic reactions such as elevations in heart rate,
blood pressure, myocardial contractility, and systemic vas-
cular resistance are linked to both tracheal intubation and
extubation. This is brought on by elevated sympathoadrenal
activity, which in turn causes a rise in plasma catecholamine
concentration. The majority of individuals may tolerate these
reactions with little clinical repercussion [3]]. consequently,
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attenuating these responses is crucial to enhance patient
safety and optimize perioperative outcomes.

Numerous pharmaceutical approaches have been inves-
tigated to lessen these negative consequences. To reduce
the sympathetic response, intravenous medications like beta-
blockers, calcium channel blockers, opioids, and vasodilators
have been employed [4]. Furthermore, topical anesthetics
have drawn interest due to their capacity to locally inhibit
sensory nerve transmission without having a major systemic
impact [5]].

The topical anesthetic Eutectic Mixture of Local Anesthet-
ics (EMLA) cream, which contains prilocaine and lidocaine,
is well known for its ability to provide cutaneous analgesia. Its
use in airway management offers a fresh method for lowering
cough reflexes and hemodynamic reactions during endotra-
cheal intubation and extubation. EMLA cream may reduce af-
ferent neural transmission by anesthetizing the oropharyngeal
and laryngeal mucosal surfaces, which would lessen reflex
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sympathetic stimulation [|5]].

Recent studies has started to look into how helpful EMLA
cream is in this situation. According to preliminary results,
applying EMLA cream before to surgery may result in more
stable hemodynamic parameters during airway manipulation
and less coughing while waking up from anesthesia [6]].
Patients who are at risk for cardiovascular problems or who
want to have as little hemodynamic disruption as possible
may benefit most from these effects.

Even with these encouraging results, it is still not common
practice to utilize EMLA cream to regulate cough reflexes and
hemodynamic reactions during endotracheal procedures. To
provide standardized procedures for dosage, administration
time, and possible adverse effects, more study is required.
Anaesthesiologists may be able to improve patient care during
surgery by evaluating the effectiveness of EMLA cream [7].

The purpose of this study is to evaluate how applying
EMLA cream affects hemodynamic reactions and the cough
reflex related to endotracheal intubation and extubation in
surgical patients. In order to improve perioperative care and
patient outcomes, we want to provide evidence that can en-
courage the integration of this non-invasive technique into
standard anesthetic practice by examining its efficacy and
safety.

2. METHODS

Cross-sectional study involving 105 surgical patients. After
obtaining the approval of Karbala, health directorate commit-
tee granted the study its blessing in terms of ethics (MOH).
The study was conducted in Imam Al-Hassan hospital in
Karbala/Iraq from the beginning of March 2024 to the end
of August 2024.

Evaluate EMLA cream’s effect on MAP, HR, and cough
reflex post-intubation/extubation, comparing efficacy with
lidocaine gel and placebo in minimizing hemodynamic fluc-
tuations.

2.1 Inclusion criteria
- Age > 20 years
- All types of abdominal surgeries

2.2 Exclusion criteria
1) Cesarean Suction
2) Lack of medical documents

2.3 Data collection, tool, and procedure

The data was collected using a structured Formula. Through
each week during the study period. Any patient admitted
through these days who fitted the inclusion criteria and ac-
cepted to participate in the study was included. The Formula
consisted of six parts cleared in result chapter.

2.4 Statistical analysis

Data analyzed using SPSS v27: descriptive statistics (fre-
quency, mean+SD); parametric tests (Pearson, ANOVA, t-
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tests) or non-parametric (Spearman, Mann-Whitney, Kruskal-
Wallis) and regression.

3. RESULT
TABLE 1.
Demographic Charac- | Subgroup Descriptive
teristics
f. %.
Early adulthood (20-39 y) 58 55.2
Middle adulthood (40-59 | 32 30.5
Age group y)
OId age (>60 y) 15 14.3
Total 105 | 100.0
Male 48 45.7
Gender Female 57 54.3
Total 105 [ 100.0
Married 88 83.8
Marital status Not married 17 16.2
Total 105 | 100.0
Yes 39 37.1
Smoker No 66 62.9
Total 105 | 100.0
None 58 55.2
. . HTN&DM OR DM OR | 28 26.7
Past medical history HTN
HTN,DM&Bronchitis 19 18.1
or HTN&Bronchitis or
Bronchitis
Total 105 | 100.0
Open surgery 45 429
Type of surgery Laparoscope 60 57.1
Total 105 | 100.0
EMLA Cream 35 333
Type of topical material Lidocaine Gel 3 333
Placebo 35 333
Total 105 | 100.0

In Table [T] the results showed that the Majority aged 20—
39y (55.2%), female (54.3%), married (83.8%), non-smokers
(62.9%), no medical history (55.2%); 57.1% laparoscopy;
equal topical groups (33.3% each).
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FIGURE 1. Percentage of the participants according to type of topical
material

In Table [2] the results showed that the EMLA/Placebo:
65.7%/71.4% 20-39y; Lidocaine: 42.9% 40-59y. Female:
EMLA (65.7%), Lidocaine (54.3%); male Placebo (57.1%).
Majority married, non-smokers. Lidocaine: 42.9% HTN/DM.
EMLA: 85.7% laparoscopy; others open.
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TABLE 2.
Demographic Characteristics | Subgroup ]fEMLA%Cream group %1docaogle Gel group ?laceb% group
Early adulthood (20-39 y) 23 | 65.7 10 | 28.6 25 | 714
Age orou Middle adulthood (40-59 y) 9 25.7 15 | 429 8 229
ge group Old age 560 y) 3 |86 10 | 286 2 |57
Total 35 | 100.0 35 | 100.0 35 | 100.0
Male 12 | 343 16 | 45.7 20 | 57.1
Gender Female 23 | 65.7 19 | 543 15 | 429
Total 35 | 100.0 35 | 100.0 35 | 100.0
Married 30 | 85.7 32 | 914 26 | 743
Marital status Not married 5 14.3 3 8.6 9 25.7
Total 35 | 100.0 35 | 100.0 35 | 100.0
Yes 9 25.7 13 | 37.1 17 | 48.6
Smoker No 26 | 743 22 | 629 18 | 514
Total 35 | 100.0 35 | 100.0 35 | 100.0
None 21 | 60.0 13 | 37.1 24 | 68.6
Past medical history HTN&DM or DM or HTN 8 22.9 15 | 429 5 143
; i HTN,DM&Bronchitis or HTN&Bronchitis or Bronchitis | 6 17.1 7 20.0 6 17.1
Total 35 | 100.0 35 | 100.0 35 | 100.0
Open surgery 5 143 20 | 57.1 20 | 57.1
Type of surgery Laparoscope 30 | 85.7 15 | 429 15 | 429
Total 35 | 100.0 35 | 100.0 35 | 100.0

& HTN,DM&Bronchitis or HTN&Bronchitis or
Bronchitis

6 HTN&DM or DM or HTN

QNone

EMLA Cream

Lidocaine Gel Placebo

FIGURE 2. Percentage of the participants past medical history according

to type of topical material

In Table [3 the results showed that the distribution of the
patients vital signs at Preoperative, Intraoperative and Post-
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FIGURE 3. The patients MAP at perioperative for the three groups
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FIGURE 4. The patients H.R at Preoperative, Intraoperative and
Postoperative for the three groups

In Table M4 the results shown that there were Placebo:
MAP (p<0.001) and HR (p<0.001) showed highly signif-
icant induction-recovery differences. EMLA: MAP differed
significantly (p<0.05).

In table 5 the results showed that the EMLA showed mild
cough [0_09] vs. Lidocaine [0_51]/Placebo [0_66]; signifi-
cant group differences (p<0.001).

Lidocaine Gel

FIGURE 5. Patients cough reflex level at Postoperative for the three

groups
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TABLE 3.
V.S Groups Preoperative (induction) | Intraoperative (maintenance) | Postoperative (recovery)
EMLA Cream Min — Max 71 133 67 117 60 127
Mean £ SD 105.09 14.178 91.37 15.241 97.17 13.796
. . Min — Max 70 167 63 147 69 127
MAP | Lidocaine Gel | —yreor— o 705,43 | 20.958 106.66 | 18.708 10403 | 14.642
Placebo Min — Max 60 113 83 137 69 142
Mean = SD | 88.29 15.356 113.54 13.574 98.34 13.841
Min — Max 67 153 69 142 62 123
EMLA Cream 4 SD [ 9623 | 17.687 92.09 | 14.581 9640 | 16518
. . Min — Max 59 126 65 162 68 133
HR | Lidocaine Gel e s5 13823 [ 17.220 9834 | 19.383 9257 [ 12519
Placebo Min — Max 53 125 63 155 58 131
Mean & SD | 85.20 18.253 103.29 | 23.359 88.40 17.172
TABLE 4.
Induction | Intra Recovery | t df | P value | Sig.
105.09 97.17 3.076 34 .004 S
EMLA Cream 9137 [ 97.17 2124 [ 34 | 041 S
. . 102.43 104.03 -.517- 34 | .608 NS
MAP | Lidocaine Gel 106.66 | 104.03 906 34 [ 371 NS
Placebo 88.29 98.34 -4.275- | 34 | .000 HS
113.54 | 98.34 6.024 34 | .000 HS
96.23 96.4 -.047- 34 | 963 NS
EMLA Cream 92.09 | 964 T.445- | 34 | 158 NS
. . 88.23 82.51 -1.390- | 34 | .173 NS
HR | Lidocaine Gel 9834 | 82.51 969 | 34 | 057 | NS
Placebo 85.2 88.4 -1.493- | 34 | .145 NS
103.29 | 88.4 5.128 34 | .000 HS
TABLE 5.
Descriptive EMLA Cream | Lidocaine Gel | Placebo F P. value
No 32 91.4 17 48.6 12 34.3
Couch Reflex f._ %. Yes 3 8.6 18 51.4 23 65.7
g Total | 35 100.0 35 100.0 35 100.0 16.298 | .000
Min — Max 0 1 0 1 0 1
Mean £ SD .09 284 Sl 507 .66 482
TABLE 6.
Demographic Characteristics | Subgroup E/IMLASC.:IrJéam £op Analysis | Sig. Li.docaisn.eD.Gel £ Analysis | Sig. :/}éceboég.rDm.’lp Analysis | Sig.
Early adulthood (20-39 ) 04 | 200 50 | 527 68 | 476
Age group g”lfggef‘(‘i“ﬁl(‘)h;’)"d (40-59y) ég :33(') F=1470 | 245 23 ;2 F=017 | 983 fgo 83(5) F=959 | 304
“Total 00 | 284 5T 1507 66 | 452
Male 08 | 289 A 50 65 | 489
Gender Female 09 | 288 (=-035- | 972 [ 38 507 t=-818- | 419 [67 | 488 | t=-100- | 921
Total 00 | 284 ST 507 66 [ 482
Yes 27 | 44l 5450 76 [ 437
Smoker No 04 .19 =1.720 | 095 [ 50 | 512 =214 | 832 [56 [ 51T ] t=1297 | 204
“Total 0 | 284 5T 1507 66 | 452
None 05 | 218 54519 67 [ 482
_— HTN&DM or DM or HTN 25 1 463 20 1507 20 | 548
Past medical history HTN,DM&gmnchiotlis or HTN&Bronchitis or Bronchitis | .00 | 000 t=1895 1 167 711753 =937 | 402 ey | =127 | 336
Total 00 | 284 ST 1507 66 | 452
Type of surgery Sf;:r;‘;i;y (1)3 ‘3’82 F=-724- | 474 jg 28; F=1.161 | 254 gg :‘5‘(7)2 F=602 | .551

4. DISCUSSION
The study revealed that EMLA cream significantly reduced
MAP during the intraoperative and postoperative periods
compared to the placebo group. The mean MAP for the
EMLA group was lower compared to the placebo group
during induction and recovery (Table [). This suggests that
EMLA cream is effective in stabilizing MAP during surgical
procedures, which is crucial for patient safety and reducing
the risk of cardiovascular events [8]].

Similarly, the heart rate was better controlled in the EMLA
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group compared to the placebo group. The mean HR for the
EMLA group, significantly different to the placebo group (Ta-
ble[). This indicates that EMLA cream helps in maintaining
a stable heart rate, reducing the stress on the cardiovascular
system during surgery [9].

The incidence of cough reflex postoperatively was signif-
icantly lower in the EMLA group compared to the lidocaine
gel and placebo groups. Only a few of patients in the EMLA
group experienced a cough reflex, compared to the lidocaine
gel group and the placebo group (Table[5). This demonstrates
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the superior efficacy of EMLA cream in suppressing the
cough reflex, which is beneficial in reducing postoperative
complications and improving patient comfort [7].

The distribution of socio-demographic and clinical data
showed no significant differences between the groups, indi-
cating that the observed effects were likely due to the topical
treatments rather than demographic or clinical variations (Ta-
ble[T]and Table[2). This strengthens the validity of the study
findings and supports the generalizability of the results to a
broader patient population [|10].

5. CONCLUSION

The application of EMLA cream is effective in controlling
hemodynamic responses and suppressing the cough reflex
during endotracheal intubation and extubation in surgical
settings. These findings suggest that EMLA cream can be a
valuable addition to anesthesia protocols, enhancing patient
safety and comfort.
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