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Abstract

Objectives: Postoperative cognitive dysfunction (POCD) is multifactorial,
or cerebral injury. This study aimed to evaluate the effect of dexmedeto
the prevalence of POCD in adult patients undergoing middle ear surgeri
Methods: This study included male and female adult patients, according

thetic and surgical causes
g compared to esmolol on

ceived esmolol and dexmedetomidine. The demograp
evaluation of the surgical field, and the Mini-Mental Staj
tively) were recorded.

Results: There was a significant difference
(41.37%) compared to three cases in the
compared with two casesin
compared with one case in
parable between thetwo g

who had POCD in MMSE: 12 cases in the esmolol group
(P=0.016),in MMSE6: 10 cases in the esmolol group (34.48%)

venting early mental and cognitive dysfunction. Previous
studies compared esmolol and dexmedetomidine as ad-
juvants during hypotensive anesthesia in terms of their
ability to control the blood pressure and to optimize the
surgical felid (9), and to our interest, we found in previ-
ously published literature by Celebi et al. (10) that the use

cal causes or cerebral injury. It may develop into perma-
nent cognitive injury (2, 3). Controlled hypotension is elec-
tive decreasing of arterial blood pressure in a controllable

manner to decrease surgical bleeding (4) by lowering the
mean arterial pressure (MAP) by 30% from the baseline
reading or (5) maintaining it at 50 - 65 mmHg (6). Hy-
potension during anesthesia is related to the pathogene-
sis of POCD due to the reduced perfusion to important or-
gans, mainly the brain (7, 8). It is a challenging process
for anesthetists to provide hemodynamic stability and pre-

of esmolol to induce controlled hypotension was associ-
ated with POCD. Dexmedetomidine decreases the cerebral
blood flow by reducing the cerebral perfusion pressure,
but the oxygen supply to the brain is not influenced (11, 12),
and it was reported to have a neuroprotective effect (13,14),
so we hypothesize that using dexmedetomidine as an ad-
juvant during hypotensive anesthesia may reduce the inci-
dence of early POCD.
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2. Objectives

The primary aim of this study was to evaluate the ef-
fect of dexmedetomidine, as a neuroprotective drug com-
pared to esmolol, on the prevalence of POCD in adult pa-
tients scheduled for middle ear surgeries under controlled
hypotensive technique. Furthermore, the status of the sur-
gical field was assessed by the surgeon as the second pur-
pose.

3. Methods

This comparative, randomized double-blinded (the
surgeon and the anesthetist who collected the data were
blinded to the study protocol) was conducted at Beni-
Suef University Hospital after approval of the anesthesi-
ology, surgical ICU and pain management department,
and the local ethics and research committee (approval
NO.FMBSUREC/0532019/Bahr, date of approval 5 March
2019) and obtaining written informed consents from the
patients from April 2019 to January 2020. It was registe
at ClinicalTrials.gov(ClinicalTrials.gov ID: NCT03

educated patients and
degrees were excluded.
to the drugs used in t
cation to hypotens

amination, hemato-
ing were obtained, and the
e patient.

ination (MMSE) (Appendix1in

study protocol and skilled in using the test), a score
of 30 points was considered maximum, and the patients
were excluded from this study if the preoperative score is
less than 24 (15, 16). All patients received premedication
60 minutes before surgery (ondansetron 4 mg L.V.). Upon
admission to the operating theater, the monitors were ap-
plied, and the operating room temperature was adjusted
at22°C,and normothermia was maintained using warm IV
fluid and a forced-air warming blanket. Under the aseptic
technique and after performing the Allens test, the radial

artery was cannulated for direct blood pressure recording.
Anesthesia was induced using propofol, fentanyl (2 ug/kg),
and atracurium and maintained by sevoflurane 2% in an
oxygen air mixture and atracurium infusion. The patients
were mechanically ventilated to maintain normocarbia.
The patients were randomly divided using
technique as follow:

» Esmolol group [n = 29]: received bo
molol (Esmolol Hydrochloride, Baxter CQ
30 seconds then continuous infusion of

(5)-

dexmedetomidi

atients who developed bradycardia (heart rate <
ts/minute), and to exclude those patients from the
tudy, but none of the patients had profound hypotension
or bradycardia. At the end of surgery; infusing the study
drugs was ceased, the inhalation of sevoflurane was dis-
continued, and the neuromuscular blockade was antago-
nized, the patients were extubated while fully conscious,
obeying commands, and transferred to the recovery room
for close monitoring and when the post-anesthesia modi-
fied Aldert score (18) was 7 or more the patient was consid-
ered awake to confirm that all patients had similar post-
anesthesia recovery state before evaluating the cognitive
function. The patients were discharged from the post-
anesthesia recovery unit to the ward when the score > 9
(phase I recovery).

The following data were recorded by an anesthesiolo-
gist blinded to the study: demographic data (age, weight,
gender), heart rate (beat/min), mean arterial blood pres-
sure (mmHg) were recorded before the induction of anes-
thesia, and every 15 min, duration of the surgery, the surgi-
cal field was evaluated by the surgeon [at the start, middle,
and end of the surgery and the results were averaged] us-
ing a 5-point bleeding scale (5), MMSE was also applied pre-
operatively, and after an hour, this reading was considered
(MMSE1), and the test was repeated at 6 hours (MMSE6) and
24 hours (MMSE24) postoperatively (15, 16).
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3.1. Statistical Analysis

The sample size was calculated using student t-testand
G*Power software version 3.1.2 for MS Windows, Germany.
For the comparison of the occurrence of early POCD be-
tween groups of controlled hypotension during middle
ear surgeries (16). The calculated minimum sample size
was 23 patients in each armgroup at an « of 0.05 and
power of 80%. Twenty-nine patients were included in each
group, the data were presented as mean =+ standard devi-
ation, median, and range or number and percentage. Nu-
merical data were tested for normal distribution using the
Kolmogorov-Smirnov test. Student t-test was used for inde-
pendent samples, and the chi-square test was used to com-
pare the categorical data. A P-value less than 0.05 was sta-
tistically considered significant. The data were analyzed by
using SPSS software.

4. Results

The patients completed the study, as indicated in fig-
ure 1. The demographic characteristics (age, weight, gen,
der), and duration of the surgery were not statisti
different between both groups (Table 1). The patie
both groups were educated (secondary scho
The socio-economic level was also comp
dian and range of the bleeding score
4) for esmolol and dexmedetfaidi
with highly statistically sig
The median and range of
between the two gL

d cognitive func-
24 wasrecorded as cog-

at 1, 6, 24 hours postopera-
and percentages. The incidence of
dexmedetomidine group at1,6 and 24
operatively compared to the esmolol group (P

both groups without a statistically significant dif-
ference (Figures 2 and 3, respectively). None of the patients
developed bradycardia or profound hypotension. More-
over, no side effects related to dexmedetomidine were re-
ported (e.g., delayed recovery or sedation).

5. Discussion

This study demonstrated that the use of dexmedeto-
midine as an adjuvant for hypotensive anesthesia during

Anesth Pain Med. 2021; 11(1):¢107659.

middle ear surgery for adult patients was associated with
adecreased incidence of POCD compared to esmolol.

The fluctuation of the systemic blood pressure, cardiac
output or cerebral metabolic rate, and the use of drugs

nitive dysfunction is more frequent with generd
sia (19) because the drugs used for general ane

(7), inflammator
response related
anesthesia, less

at perioperative dexmedetomidine treatment
ly reduced the incidence of POCD, this was also
rted by Zhang et al. (28) in elderly patients sched-
d for laparoscopic surgery for colorectal cancer. Also,
Zhou et al. (29) meta-analysis showed improvement of
postoperative MMSE score in elderly patients when using
dexmedetomidine. Chen et al. (30) reported a reduced in-
cidence of POCD by 9.20% and 21.31% in dexmedetomidine
and control groups, respectively.

On the other hand, Mohamed and Shaaban reported
that using dexmedetomidine was not associated with
protection against POCD in elderly patients after major
surgery (31), another study also reported that dexmedeto-
midine has no neuroprotective effect after cardiac surgery,
and both attributed their results to small sample size, long
duration of surgery and type of patient (32). When using
esmolol and dexmedetomidine to reach the target MAP (55
- 65 mmHg), it was not required to increase the sevoflu-
rane concentration, and this was the benefit of using these
adjuvants during controlled hypotension since increasing
the dose of inhalational anesthetics to produce controlled
hypotensive anesthesia affects the brain function, includ-
ing the cerebral blood flow and metabolism. Also, fentanyl
2 puglkg was administrated during the induction of anes-
thesia, and mild to moderate painful surgery makes the
change in sevoflurane level mild (2% - 2.5%).
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Flow Diagram:

Assessed for eligibility (n = 58)

Excluded (n=0)

»| | Notmeeting inclusion criteria (n=0)
_| Declined to participate (n=0)
| Other reasons (n=0)

A4
et

Allocated to Esmolol group (n =29)

Allocated to Dexmedetomedine group (n =29)

[] Received allocated intervention (n =29) Received allocated intervention (n = 29)

Lost to follow-up (n=0) Lost to follow-up,
Discontinued intervention (n=0)

Analysed (n=29)

Excluded from analysis (n =0)

Figure 1. CONSORT flow diagram of this study.

Table 1. Demographic Data of the P; Duration

olol Group, (n=29) Dexmedetomidine Group, P-Value
(n=29)
Age (years), mean, 331+73 319 +81 0.552
Weight (kg), \ 787127 792 122 0.883
0.793
15 (51.7) 14 (483)
14(483) 15 (51.7)
jn), mean =+ SD 69.8 +11.4 69.1 +11.6 0.820

tistically significant, P-value < 0.01is highly significant.

Table 2. Mini-Mental State Examination(MMSE) Score®

Esmolol Group, (n=29) Dexmedetomidine Group, P-Value

(n=29)
MMSE preoperative 27(24-30) 27(24-30) 0.880
MMSE 1h post 26(23-30) 27(23-30) 0.263
MMSE 6h post 27(24-30) 27(24-30) 0385
MMSE 24h post 28(24-30) 28(24-30) 0.658

*Data are described in median (range); P-value < 0.05 is statistically significant.
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Table 3. The Number and Percentage of Patients Who Had Post-Operative Cognitive Dysfunction (MMSE 23 - 24)*

Esmolol Group, (n=29) Dexmedetomidine Group, P-Value
(n=29)
1h Postoperative 12(41.37) 3(10.34)
6 h Postoperative 10 (34.48) 2(6.89)
24 h Postoperative 7(24.13) 1(3.44)

Values are described as number (%); P-value < 0.05 is statistically significant.

120

100

80 -

60

mmHg

40 -

45 min 60 min

Figure 2. Mean and SD of mean blood press e study groups, [Dex: dexmedetomidine].

M Esmolol
Dex

Beats/min

Pre 15 min 30 min 45 min 60 min

Figure 3. Mean and SD of [heart rates HR (beats/min)] between the study groups, [Dex: dexmedetomidine].
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5.1. Conclusion 2

This study suggested that intraoperative use of
dexmedetomidine as an adjuvant to hypotensive anes-
thesia in middle age patients after middle ear surgery 3
reduced the incidence of POCD compared to esmolol.
Further studies are recommended on a larger population
of different age groups to prove the role of dexmedetomi- 4.
dine in protection against POCD with different anesthetic
techniques and to follow up the patients postoperatively. 5
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