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Abstract

Background: Previous studies have shown that perioperative use of adjuvants, such as the alpha-2 agonist dexmede-
tomidine, may reduce postoperative pain and opioid requirements. However, information about optimal dosing is
lacking. We investigated if premedication with intranasal dexmedetomidine compared with placebo reduces post-
operative pain in patients undergoing total knee arthroplasty under spinal anaesthesia.

Methods: This single-centre, double-blind, two-arm study compared premedication with intranasal dexmedetomidine
(single 1 pg kg~! dose) to intranasal saline in 101 consecutive elective patients undergoing total knee arthroplasty under
spinal anaesthesia. The primary outcome was postoperative pain measured with the numerical rating scale during the
first 24 h. Secondary outcomes were postoperative opioid requirement, perioperative haemodynamic variables,
requirement of additional intraoperative sedation, incidence of postoperative nausea and vomiting, and patient satis-
faction at 30 days after surgery.

Results: Patients in the dexmedetomidine group had lower numerical rating scale scores [median (interquartile range) 2.0
(0.0—3.0)] at 3 h when compared with the control group [3.0 (2.0—4.0)] (P=0.037). Cumulative 24 h opioid requirements (in
morphine equivalents) did not differ between dexmedetomidine [45 mg (30—68 mg)] and control groups [53 mg (38—88
mg)] (P=0.334). More patients in the dexmedetomidine group were satisfied with pain management in the ward
(P=0.0013). The groups did not differ in the incidence of postoperative nausea and vomiting (P=0.310) or haemodynamic
adverse events (P>0.27 for all).

Conclusions: Our results indicate that intranasal dexmedetomidine may reduce postoperative pain and the requirement
for additional sedation and increase short-term patient satisfaction in patients undergoing total knee arthroplasty.
Clinical trial registration: ClinicalTrials.gov (NCT 04859283).
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Total knee arthroplasty (TKA) is among the most common
surgical procedures and its frequency is expected to increase
in the future.! Numerous efforts have been made to identify
the ideal multimodal analgesic regimen for TKA, but post-
operative pain remains a common issue. Failure to control
postoperative pain adequately may result in delayed ambu-
lation, extended hospital stay, and prolonged duration of
opioid use after TKA.? Severe postoperative pain has been
linked to inferior functional results and lower patient satis-
faction in patients undergoing TKA.>

Several studies have concluded that the alpha-2-agonist
dexmedetomidine has a synergistic effect with opioids and
shown that perioperative use of dexmedetomidine may reduce
postoperative opioid requirement and pain at least for 24 h.*°
The use of i.v. dexmedetomidine as an adjuvant for analgesia,
despite its proven efficacy, has been limited because of con-
cerns about haemodynamic adverse effects.® However, it has
been suggested that haemodynamic alterations may be atten-
uated if extravascular administration routes, such as intra-
nasal, are used instead of iv. administration.” Besides
haemodynamic stability, intranasal administration of dexme-
detomidine may offer several other advantages over the iv.
route. Intranasal administration is simple and offers the con-
venience of a single dose, while bypassing hepatic first-pass
metabolism and resulting in good bioavailability.”

It has been previously demonstrated that intranasal dex-
medetomidine reduces opioid requirements in patients un-
dergoing arthroplasty surgery under general anaesthesia.®?
However, no prior studies investigated the use of intranasal
dexmedetomidine in patients undergoing TKA under spinal
anaesthesia.

The purpose of this study was to investigate if premed-
ication with intranasal dexmedetomidine could improve
postoperative pain control after TKA under spinal anaesthesia.

Our primary hypothesis was that premedication with
intranasal dexmedetomidine reduces postoperative pain levels
and opioid requirements. We also hypothesised that haemo-
dynamic variables would remain stable, there would be fewer
opioid-related side-effects, and patients would be more satis-
fied after dexmedetomidine administration. In the PICOT
format, our aims were: P (Population): patients undergoing TKA
under spinal anaesthesia; I (intervention): premedication with
intranasal dexmedetomidine; C (comparison): intranasal saline;
and O (outcome): primary outcome is postoperative pain within
the first 24 h. Secondary outcomes include postoperative opioid
requirements, additional intraoperative sedation, perioperative
haemodynamic stability, postoperative nausea and vomiting
(PONV), and patient satisfaction. T (time): postoperative period,
the first 24 h after surgery, except for patient satisfaction, 30
days.

Methods

Data were collected prospectively in TYKS ORTO Hospital
(Turku University Hospital), Turku, Finland, between June
2022 and September 2023. The trial was registered on
ClinicalTrials.gov (NCT 04859283). This manuscript adheres to
the applicable CONSORT guidelines: CONSORT flow chart
(Fig. 1), CONSORT checklist (Supplementary material).

Ethical considerations

The study protocol was approved by the Ethics Committee of
the Hospital District of Southwest Finland on 15 March 2021

and by the National Agency of Medicines (Fimea). Written
informed consent was obtained from each patient.

Patient population

A prospective double-blind, randomised, controlled trial was
undertaken. Patients of ASA class 1-3, aged between 35 and
80 yr, weighing between 50 and 100 kg, and scheduled for
elective unilateral TKA under spinal anaesthesia, were
included in the study. Patients with a previous history of
intolerance to the study drug or related compounds and ad-
ditives, preoperative chronic opioid use, or other adjuvant
analgesics such as ketamine, gabapentinoids, clonidine, or
tricyclic antidepressants, and patients with clinically signif-
icant abnormalities at preoperative assessment (e.g. liver or
kidney failure), ECG or laboratory values were excluded from
the study. Exclusion criteria also included pregnancy or
breastfeeding, preoperative systolic blood pressure <110 mm
Hg, history of cardiac disease (valvular insufficiency, severe
left ventricular dysfunction) or abnormal ECG rhythm
(bradycardia <50 beats min~!, second- or third-degree AV
block, pacemaker), the use of drugs or natural products
known to induce or inhibit enzymes, and the presence of any
current or recent significant disease that could affect the
absorption, distribution, metabolism, excretion, or response
to the study drug. Any deviation from the approved study
protocol that was likely to affect the study outcomes (e.g.
postponing surgery, transition to general anaesthesia or
administering pain medications not included in the study
protocol) were considered as protocol breaches.

Sample size and randomisation

Based on a two-sample t-test power calculation, 51 patients
per group and a total of 102 patients were necessary to
demonstrate a 30% reduction from 5.0 to 3.5 with a standard
deviation (sp) of 2.3 in numerical rating scale (NRS) ratings (a
clinically significant difference) using the level of significance
of P=0.05 and power of 90%.'° A total of 110 patients (55 per
group) were recruited and randomly assigned, allowing for
eight dropouts. All patients were randomly allocated to the
dexmedetomidine or control groups with an allocation ratio
of 1:1. Randomisation was performed with SAS version 9.4 for
Windows (SAS Institute Inc., Cary, NC, USA) using random
permuted blocks with a block size of six by a biostatistician
with no clinical involvement in the trial. The hospital phar-
macy prepared the study drugs according to the random-
isation in identical syringes. Investigators, staff, and patients
were blinded to group allocation.

Study drug administration

Depending on which group the patient was allocated to,
intranasal dexmedetomidine 1 pg kg™? or an equivalent vol-
ume of saline was administered approximately 45 min before
anticipated spinal anaesthesia using an LMA MAD Nasal™
(Teleflex MAD Nasal; Teleflex Inc, NC, USA) device. A senior
anaesthesiologist administered the study drug to the semi-
recumbent patient. The amount of dexmedetomidine was
rounded to the nearest 10 pg to facilitate practical dosing. The
dose used in this study was based on previous studies on the
use of intranasal dexmedetomidine in adult patients and
practical considerations related to intranasal administration
because the volume that can be administered intranasally is
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limited, and exceeding this volume could compromise ab-
sorption and efficacy.'* 3

Pharmacodynamic measurements

Heart rate, ventilatory frequency, noninvasive blood pressure,
and peripheral arterial oxygen saturation (SpO2) were moni-
tored and recorded at baseline and subsequently measured at
S5-min intervals throughout the operation and at 15-min in-
tervals in the PACU. The intraoperative period was defined as
the time from skin incision to wound closure.

Anaesthetic management

Spinal anaesthesia was performed with a Whitacre spinal
needle using hyperbaric levobupivacaine (5 mg ml™1) 2.0-2.5
ml, the amount depending on the judgement of the anaes-
thesiologist responsible for the case. The mean arterial pres-
sure target was between 65 and 75 mm Hg, depending on the
patient’s age and disease history. If the patient requested
additional intraoperative sedation (other than the study drug),
i.v. midazolam 1 mg was given with repeated doses based on
the clinical judgement of the anaesthesiologist responsible for
the patient. The duration of the motor block was measured
starting from the spinal anaesthesia and ending when the
Bromage score reached stage 4.

Pain management

All patients received oral paracetamol 1000 mg as premed-
ication. If the patient requested additional medication for pain
caused by the spinal needle, position, or tourniquet, i.v. fen-
tanyl 50 pg was given and repeated as necessary during the
surgery. Postoperative pain was assessed 1, 3, 6, 12, 18, and 24
h after wound closure using an NRS. In the PACU, patients
received i.v. oxycodone 0.03—0.05 mg kg™ ! if they reported
moderate or intense pain (NRS >3) after oral oxycodone
administration and the dose was repeated after 15 min until
the NRS score was <3. The postoperative multimodal anal-
gesia regimen in the ward consisted of oral paracetamol 1000
mg every 8 h and oral naproxen/esomeprazole 500/20 mg
twice a day. Oral oxycodone was used if the patient reported
moderate to intense pain (NRS >3) after these medications.
The measurement of the cumulative opioid requirement was
begun from the end of surgery.

Patient satisfaction

All study participants were contacted after 1 month by tele-
phone to obtain feedback on anaesthesia and pain manage-
ment. Patients were asked to rate their pain managementin the
PACU, postoperative ward, at home and in general on a five-
point Likert scale (5=extremely satisfied, 4=somewhat satis-
fied, 3=neutral, 2=somewhat dissatisfied, 1l=extremely
dissatisfied).

Outcomes

The primary outcome was the postoperative pain NRS in the
first 24 h. Secondary outcomes included opioid requirement in
the first 24 h after operation, the requirement for additional
intraoperative sedation, the incidence of PONV, patient satis-
faction 30 days after the TKA, and intraoperative haemody-
namic stability. It should be emphasised that our primary
outcome measure was different than stated in our initial

registration in ClinicalTrials.gov which stated: ‘VAS under 30
and change in opioid consumption at 24 hours as well as
intraoperative midazolam and fentanyl consumption intra-
operatively’. We initially planned to use VAS and this was still
the case when we registered our study in ClinicalTrials.gov.

Safety and adverse effects

Bradycardia was defined as a heart rate <50 beats min~* and

severe bradycardia as a heart rate <40 beats min~'. Hypoten-
sion was defined as a systolic blood pressure <90 mm Hg.
Hypertension was defined as a systolic blood pressure >150
mm Hg.

Data handling and statistical analysis

The Shapiro—Wilks test was used to assess normality as-
sumptions. Student’s t-test was used to compare the groups
with normally distributed data, and Wilcoxon’s rank sum test
was used to test non-normally distributed data. Nominal data
were tested using 7’ analysis. To test patient satisfaction
measured with the Likert scale, Fischer’s exact test was used.
P<0.05 (two-tailed) was considered statistically significant. The
results are expressed as mean values with standard deviations
(sp), and as medians with interquartile ranges (IQR) when the
normality assumption was not met. The analyses were per-
formed with JMP Pro 13.0 for Mac (SAS Institute Inc., Cary, NC,
USA).

Results

We assessed 468 patients for eligibility, and after informed
consent recruited 110 patients for the study: 55 patients in the
dexmedetomidine group and 55 patients in the control group.
Data were collected prospectively in TYKS ORTO Hospital
(Turku University Hospital), Turku, Finland, between June
2022 and September 2023. The trial ended when the sample
size goal was reached. Nine patients were excluded from the
study (four because of cancelled operation, five because of
breaches in the study protocol), leaving data from 101 patients
to be analysed (dexmedetomidine group n=49, control group
n=52). The CONSORT flow diagram of the study is presented in
Fig. 1 and the CONSORT checklist is in the Supplementary
material.

The patient’s characteristics are shown in Table 1. The
mean (sp) age of the patients was 67.3 yr (7.1 yr), and the mean
BMI was 29.0 m? kg~? (3.9 m? kg™ %). The median (IQR) dose of
intranasal dexmedetomidine in the dexmedetomidine group
was 80 pg (70—90 pg).

Patients in the dexmedetomidine group had lower NRS
scores compared with the control group (median [IQR]: 2.0
[0.0—-3.0] vs 3.0 [2.0—4.0], P=0.037), respectively, at 3 h after
surgery. NRS scores at other timepoints did not differ between
the groups (Fig. 2). Differences in cumulative 24-h opioid
requirement (in morphine equivalents, median and IQR) did
not differ between dexmedetomidine (45 mg [30—68 mg]) and
control groups (53 mg [38—88 mg]) (P=0.334) (Fig. 3). Post-
operative pain scores and opioid requirement are presented in
Table 2.

Intraoperative midazolam consumption (mg) was less in
the dexmedetomidine group (P=0.033). The median (IQR) dose
in the dexmedetomidine group was 1 mg (1-2 mg), compared
with 2 mg (1-3 mg) in the control group. In the control group,
94% of patients (48/51) required midazolam for sedation, while
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Assessed for eligibility (n=468)

Excluded (n=356)
Not meeting inclusion criteria (n=317)
Declined to participate (n=25)
Other reasons (n=16)

Randomised (n=110)

Received allocated intervention
(Dexmedetomidine group) (n=55)

Did not receive the allocated intervention

(give reasons) (n=2; violation of study protocol)

c
o
=
]
3]
o
<

Discontinued intervention (n=4; operation
was postponed in three patients, one patient
had chronic use of opioids and pregabalin
which was revealed later)

Follow-up

Analysed (n=49)
Excluded from analysis (give reasons) (n=0)

Analysis

Fig 1. CONSORT statement flow diagram for the study.

82% of patients in the dexmedetomidine group (40/49)
required extra sedation. There was no difference between
intraoperative fentanyl use (P=0.398). The median (IQR) dura-
tion of the motor block was 172 min (138—191 min) and 159
min (135—-183 min) (P=0.497 in the dexmedetomidine and
control groups, respectively). There was no difference in the
incidence of PONV (P=0.310) or in the length of postoperative
hospital stay (P=0.861) between the two groups (Table 3).

In the 30-day questionnaire, a higher number of patients in
the dexmedetomidine group were satisfied with pain man-
agement in the ward compared with the control group
(P=0.0013). Other measures regarding patient satisfaction (at
PACU, at home or in general) did not differ between the groups
(Supplementary Table S1).

Preoperative haemodynamic variables at the beginning of
spinal anaesthesia were comparable between the groups,
except for diastolic blood pressure, which was lower in the
dexmedetomidine group (P=0.028). The groups did not differ in
the incidence of perioperative bradycardia, tachycardia, hy-
potension, hypertension, or vasoactive drug requirement.
Perioperative haemodynamic variables and vasoactive con-
sumption are presented in Table 4.

One patient in the control group had severe bradycardia
after induction of spinal anaesthesia and was excluded from
the analysis because of emergency unblinding. The patient
was admitted under a cardiologist and had an uneventful

Received allocated intervention

(Control group) (n=55)
Did not receive the allocated intervention
(give reasons) (n=0)

Discontinued intervention (n=3; operation of
one patient was postponed, two violations of
study protocol because of treatment of chronic
headache and one emergency unblinding)

Analysed (n=52)
Excluded from analysis (give reasons) (n=0)

recovery. Dexmedetomidine was not associated with severe
adverse effects.

Discussion

Our results suggest that for patients undergoing TKA under
spinal anaesthesia, intranasal dexmedetomidine is a feasible
premedication. Our results show that it may provide short-
term reduction in postoperative pain and enhance patient
satisfaction.

Compared with earlier studies, our observed analgesic ef-
fect was somewhat less. Previous studies have shown that
intraoperatively administered intranasal dexmedetomidine
reduces postoperative opioid requirement in patients
receiving general anaesthesia for total joint arthroplasty.®’
Patients having TKA under general anaesthesia might
require more opioids after surgery than were needed in our
study'*'> and it is possible that the benefits of dexmedeto-
midine are present only with larger opioid requirements.

In the current study, the dexmedetomidine dose was lower
than in some other studies, but even lower doses have been
used in patients under general anaesthesia.® A higher dose
would provide deeper sedation and possibly better analgesia,
but haemodynamic side-effects could be more severe. Addi-
tionally, administering a higher dose would have required a
more concentrated dexmedetomidine solution, given the
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Table 1 Patient characteristics. ASA, American Society of Anesthesiologists; BMI, body mass index; CTRL, control group; DEX, dex-
medetomidine group; IQR, interquartile range;sp, standard deviation.

All patients (n=101)

DEX group (n=49) CTRL group (n=52)

Age, mean (range) (yr) 67 (50—78)
Weight, median (IQR) (kg) 80 (73—90)
BMI, mean (sp) (kg m~?) 29.0 (3.9)
Female, n (%) 80 (79)
ASA class

1, n (%) 13 (13)

2, n (%) 77 (76)

3, n (%) 11 (11)

68 (56—78) 66 (50—78)
80 (73—89) 81 (71-90)
28.7 (3.6) 29.2 (4.2)
39 (79) 41 (79)

5 (10) 8 (15)

38 (78) 39 (75)

6 (12) 5 (10)

limitations on the volume of liquid that can be effectively
delivered intranasally.’” The onset of action after intranasal
dexmedetomidine administration is about 30—45 min.'® In this
study, the mean duration from medication administration to
spinal anaesthesia was 47 min, indicating that sufficient time
should have passed to observe the desired effect.

It has been suggested that the opioid-sparing effect of
dexmedetomidine might be more significant in male pa-
tients.!” Animal research shows that oestrogen may inhibit
alpha-2 adrenoceptor-mediated analgesia.18 Women were
overrepresented in our study population partly because the
incidence and severity of osteoarthritis vary by gender, with
women experiencing higher rates of both the condition’s fre-
quency and severity.? Another reason for the high female-to-
male ratio is that males tend to be larger than females, with
many males exceeding the weight limit in our inclusion
criteria. It seems unlikely that this would have affected our
results, but it may affect the generalisability to other surgical
populations besides TKA.

In general, patients in both groups were satisfied with pain
management after surgery, but a higher number in the dex-
medetomidine group were satisfied with pain management on

10 -
9
8 -
7
6
5 4
4

NRS

—
1

the ward. Patient satisfaction is a multifactorial phenomenon,
but residual pain and unmet patient expectations have been
identified as essential factors.’>’! The association between
pain intensity scores and patient satisfaction is controversial.
Increased opioid use in the PACU has been found to have a
negative influence on patient satisfaction.”” However, earlier
studies showed that reported pain intensity does not correlate
with satisfaction, and patients can be satisfied with pain
management regardless of pain severity.?>?* In the present
study, patients were relatively satisfied even if they had
experienced pain during the first postoperative days.

Patients in the dexmedetomidine group required less
additional midazolam for intraoperative sedation. Besides
benzodiazepines, sedation with propofol is frequently used in
combination with spinal anaesthesia in total joint arthro-
plasty. However, respiratory depression, postoperative
delirium, and paradoxical reactions (restlessness or agitation)
are among the side-effects of benzodiazepines and propofol,
whereas dexmedetomidine appears to have less effect on
respiration.””> Moreover, many studies have shown that
intraoperative dexmedetomidine sedation lowers the inci-
dence of postoperative delirium compared with propofol

N J

0 -

12 15 18 21 24

Timepoint (h)

Fig 2. Postoperative NRS scores. Postoperative pain presented as NRS scores in dexmedetomidine (blue line) and control (red line) groups.
Values are given as median (interquartile range). NRS, numerical rating scale.
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Fig 3. Opioid requirement after surgery. Cumulative opioid requirement of dexmedetomidine (blue line) and control (red line) groups,
measured as oral morphine equivalents (OME). Values are given as median (interquartile range). Time zero for the measurement of cu-

mulative opioid requirement was the end of surgery.

Table 2 Postoperative pain scores and opioid requirements. Data are shown as median and interquartile range. DEX, dexmedeto-
midine group; CTRL, control group; OME, oral morphine equivalent; PACU, postanaesthesia care unit; h, hour; NRS, numerical rating

scale of pain.* p<0.05

DEX group (n=49) CTRL group (n=52) P-value

Cumulative oxycodone consumption

Cumulative OME in PACU (mg) 8 (8—8) 8 (8 15) 0.471
Cumulative OME at 6 h (mg) 15 (15—23) 23 (15—30) 0.101
Cumulative OME at 12 h (mg) 30 (23—43) 30 (23—45) 0.410
Cumulative OME at 18 h (mg) 38 (24—60) 45 (30—73) 0.256
Cumulative OME at 24 h (mg) 45 (30—68) 53 (38—88) 0.334
Pain scores

Preoperative NRS (baseline) 1(0-3) 0(0-2) 0.231
Postoperative NRS at 1 h 0.0 (0.0—1.0) 0.0 (0.0-2.0) 0.345
Postoperative NRS at 3 h 0 (0.0-3.0) 0 (2.0—4.0) 0.037*
Postoperative NRS at 6 h 3.0 (2.0-3.8) 3.0 (2.0—4.0) 0.298
Postoperative NRS at 12 h 0 (1.0—4.3) 0 (2.0-5.0) 0.146
Postoperative NRS at 18 h 0 (1.0—-4.8) 0 (2.0-5.0) 0.194
Postoperative NRS at 24 h 0 (1.3-5.0) 0 (1.0-5.0) 0.675

sedation.’®?” Compared with sedation with midazolam, dex-
medetomidine has been linked to higher levels of patient
satisfaction.?®

Given that intranasal delivery of dexmedetomidine is an
off-label application, safety concerns must be addressed. The
most frequent side-effects of dexmedetomidine include
bradycardia and hypotension, which may restrict its periop-
erative use. Compared with the intravascular administration
route, it has been proposed that extravascular administration
of dexmedetomidine could result in cardiovascular stabil-
ity.”?° However, in a recent study it was suggested that
intranasal dexmedetomidine is unsuitable for clinical use

because of haemodynamic disturbances.®® In the current
study, intranasal dexmedetomidine was well tolerated. There
was no difference between the groups in the incidence of
bradycardia, tachycardia, hypotension, hypertension, or
vasoactive drug requirement. This study suggests that intra-
nasal administration may be suitable because the haemody-
namic changes were mild. Furthermore, the fact that
intranasal dexmedetomidine did not adversely alter the length
of stay or prolong spinal anaesthesia suggests that its use may
be appropriate in this patient group. We suggest that while
intranasal dexmedetomidine may have a role in this setting,
careful patient selection is warranted.
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Table 3 Dexmedetomidine dose, perioperative timings, and recovery outcomes. Data are shown as median and interquartile range or n
(%). CTRL, control group; DEX, dexmedetomidine group; PACU, postanaesthesia care unit.* p<0.05

DEX group (n=49) CTRL group (n=52) P-value

Intranasal dexmedetomidinedose (ug) 80 (70—90)

Time from study drug to spinal anaesthesia (min) 40 (35—49) 45 (35—60) 0.095
Intraoperative time (min) 68 (53—76) 70 (59-75) 0.480
PACU time (min) 56 (39-91) 55 (47—70) 0.985
Postoperative hospital stay (h) 27 (24—48) 27 (24—48) 0.861
Postoperative nausea (n) 9 (18) 14 (27) 0.310
Intraoperative midazolam (mg) 1(1-2) 2 (1-3) 0.033*
Intraoperative fentanyl (ug) 50 (38—50) 50 (50—50) 0.398

Table 4 Perioperative haemodynamic variables and vasoactive drug requirement. Data are shown as mean and standard deviation or n

(%). CTRL, control group; DEX, dexmedetomidine group; MAP, mean arterial pressure; HR, heart rate.” p<0.05

DEX group (n=49) CTRL group (n=52) P-value

Before induction of spinal anaesthesia

Systolic blood pressure (mm Hg) 158 (24) 165 (26) 0.169
Diastolic blood pressure (mm Hg) 83 (12) 87 (12) 0.047*
MAP (mm Hg) 108 (14) 113 (15) 0.054
HR (beats min?) 68 (10) 72 (12) 0.217
Perioperatively

Bradycardia <50 beats min~" (n) 17 (35) 12 (23) 0.271
Tachycardia >100 beats min~ (n) 0(0) 2 (4) 0.495
Hypotension <90 mm Hg (n) 4 (8) 3 (6) 0.710
Hypertension >150 mm Hg (n) 24 (49) 31 (60) 0.289
Atropine requirement (n) 1(2) 0(0) 0.485
Ephedrine requirement (n) 15 (31) 11 (21) 0.363
Norepinephrine requirement (n) 0 (0) 1(2) 1.000
Labetalol requirement (n) 0 (0) 2(4) 0.491

Limitations

The findings of this study must be seen in light of some limi-
tations. The main limitation of this study is that patient-
controlled analgesia could have been used in postoperative
pain management, which would have enabled patients to take
additional opioid doses when needed. However, the aim for
our patients was that they be discharged 24 h after the oper-
ation and so it was important to establish oral dosing as soon
as possible. It would have been useful also to monitor pain and
opioid requirements for longer, but this was not possible
because of the short duration of hospitalisation.

Another limitation of our study is the absence of a com-
parison group administered i.v. dexmedetomidine. As a result,
direct comparisons of haemodynamic effects between the
intranasal and i.v. routes could not be made. This limits our
ability to draw definitive conclusions about the relative safety
and efficacy of these two delivery methods.

It is possible that comparing dexmedetomidine only with
placebo may have influenced the effectiveness of the study
blinding. Adding a third arm with a sedative, such as intra-
nasal midazolam, and recording a sedation score, such as
Observer Assessment of Alertness/Sedation Scale (OAA/S),
could have provided information and demonstrated the diffi-
culty of distinguishing between the groups. However, previous
studies comparing dexmedetomidine with placebo have
demonstrated a strong placebo effect, which likely contributed
to maintaining effective blinding in our study.*

Earlier assessment of satisfaction with pain management
might have provided more accurate reflections of patient

experiences. The lack of a significant link between dexmede-
tomidine use and higher overall satisfaction with pain man-
agement could be because pain severity evaluations made
close to the time of satisfaction assessment tend to have a
greater impact on patient perceptions.?*

Lastly, the study had more dropouts than intended and the
total number of patients evaluated in the intervention group
was smaller than the group size needed by the power calcu-
lation. This may slightly reduce the statistical power of our
findings and should be taken into account when interpreting
the results.

Future prospects

Intranasally administered dexmedetomidine could provide
beneficial premedication in other types of surgery besides
knee arthroplasty. Further research should be conducted to
find the optimal dosage.

Conclusions

Intranasal dexmedetomidine is an effective premedication
that is haemodynamically well tolerated and may reduce
postoperative pain and increase short-term patient satisfac-
tion in patients undergoing TKA under spinal anaesthesia.
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