ejpmr, 2019,6(10), 181-190 SJIF Impact Factor 4.897

EUROPEAN JOURNAL OF PHARMACEUTICAL
AND MEDICAL RESEARCH

Research Article

ISSN 2394-3211
EJPMR

PERIOPERATIVE DEXMEDETOMIDINE VERSUS KETAMINE INFUSION FOR
PREVENTION OF CHRONIC PAIN AFTER TOTAL KNEE REPLACEMENT: A
PLACEBO-CONTROLLED STUDY

Dr. Tarek Refat El Hefni, M.D.**, Dr. Mohamed Zaki Youssef, M.D.% Dr. Mohamad Abou Al-Neaj, M.D.%, Dr.
Ahmed Hassan Abouhelwo, M.D.* and Dr. Mohamed Mahmoud Elfekky, M.D.°

L2Consultant Anesthesia, Hatta Hospital, Dubai Health Authority.
3Consultant Anesthesia, Head of Department and Medical Director of Hatta Hospital, Dubai Health Authority.
*Consultant and Head of Department Orthopedics, Hatta Hospital, Dubai Health Authority.
5Senior Specialist of Orthopedics, Hatta Hospital, Dubai Health Authority.

*Corresponding Author: Dr. Tarek Refat El Hefni
Consultant Anesthesia, Hatta Hospital, Dubai Health Authority.

Avrticle Received on 12/08/2019 Avrticle Revised on 02/09/2019 Article Accepted on 22/09/2019

ABSTRACT

Objectives: To evaluate effect of perioperative administration of Dexmedetomidine or ketamine infusion during
Total Knee Replacement on acute postoperative pain and chronic neuropathic pain. Patients & Methods: Sixty
patients assigned for Total knee replacement were divided into Group C received placebo, Group D and Group K
received bolus followed by Intraoperative and Postoperative infusions of Dexmedetomidine and Ketamine,
respectively. Intraoperative monitoring included heart rate and mean arterial pressure. Postoperative monitoring
included pain severity assessed using numeric rating scale for 24-hr and somatic/sensory NPP using Douleur
neuropathique 4 questions (DN4) Neuropathic pain diagnostic questionnaire evaluated preoperatively and 6-weeks
and 3-months Postoperative. Patients satisfaction with the analgesic procedure was assessed with 4-points scale
questionnaire. Results: Hemodynamic measures, especially in response to induction and intubation, were increased
with Ketamine, but decreased with Dexmedetomidine infusion. During rest, pain scores and number of requests of
rescue analgesia were significantly lower with Dexmedetomidine and Ketamine than placebo with significant
difference in favor of Dexmedetomidine and 16 patients did not require rescue analgesia as long as they are in rest.
During movement, 56 patients required rescue analgesia with significantly lower frequency with Dexmedetomidine
than Ketamine and placebo and with Ketamine versus placebo. Duration till first request during rest was
significantly longer and consumed dose of morphine was significantly lower with Dexmedetomidine than
Ketamine and placebo and with Ketamine versus placebo. DN4 scores significantly improved than preoperative
scores in all patients with significantly lower scores with Dexmedetomidine than Ketamine and placebo and with
Ketamine versus placebo. All patients were satisfied by their 3-month outcome with significantly higher scores
with Dexmedetomidine than Ketamine and placebo and with Ketamine versus placebo. Conclusion: Perioperative
analgesic infusion helped to improve functional outcome through acute and chronic pain alleviation.
Dexmedetomidine perioperative infusion did better than Ketamine infusion for pain relieve and improvement of
functional outcome and patients' satisfaction.
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INTRODUCTION

Chronic post-surgical pain is a distressing disease
process that may induce long-term disability, reduced
quality of life, and increased health care spending.™
Chronic postoperative (PO) pain remains a frequent
pathology with an impact approximates 20 and 30% and
accounts for 20% of the consultations in a pain center.?

Persistent PO pain (PPP) is a common finding after total
knee arthroplasty (TKA) with an estimated prevalence of
patients reported minor or no symptom improvement
ranging from 5% to 40%.°! Chronic pain after joint
replacement is common, affecting about 20% of patients

after total knee replacement (TKR) and 10% of patients
after total hip replacement™® and is associated with
slower PO mobilization, poorer physical function, and
greater psychological distress.®

Independent risk factors for PPP are the length of the
operative procedure, medical history of diabetes mellitus,
presence of preoperative flexion contracture and
patellofemoral joint overstuffing.!

The exact mechanism of development of PPP is
unknown; however, nerve injury and inflammation may
lead to peripheral and central sensitization.!! There is
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little evidence for effective interventions for
management of PPP especially after joint replacement
surgeries®™ and because of its complexity; no novel
treatment has been identified™, so multimodal and
individualized  interventions  matched to  pain
characteristics are tried."

Dexmedetomidine (DEX) is a highly selective o2-
adrenergic agonist™ with sedative, sympatholytic and
analgesic properties®® and hence, it can be a very useful
adjuvant in anesthesia as stress response buster and
analgesic!” and to provide good sedation.™®!

The N-methyl-D-aspartate (NMDA) receptor, an amino
acid receptor that was implicated in multiple
physiological and pathological phenomena including
central sensitization associated with the development of
hyperalgesia.™” Stimulation of NMDA receptors present
in central nervous system by afferent nociceptive input,
activates neuronal sensitization process that enhances
pain perception™ and may also decrease neuronal
sensitivity to opioid receptor agonists.[?

Ketamine (Ket) hydrochloride is a rapidly acting, non-
barbiturate general anesthetic™ and is used as a
painkiller™! acting mainly as NMDA antagonist.™
Moreover, ketamine was found to have neuroprotective,
anti-inflammatory and anti-tumor effects.!**!

OBJECTIVES

This study aimed to evaluate the effect of perioperative
administration of DEX or KET bolus and infusion during
TKR on acute PO pain and chronic pain.

Design
Prospective double-blinded placebo-controlled clinical
trial.

Setting
Anaesthesia Department, Hatta Hospital, Dubai Health
Authority, United Arab Emirates.

PATIENTS AND METHODS

The study protocol was approved by Dubai Scientific
Research Ethical Committee (DSREC) and patients or
their near relative signed a written fully-informed
consent to participate in the study and received the
assigned lines of pain management. All patients assigned
for TKR, irrespective of indication, were eligible for
evaluation. Patients maintained on opioid analgesia for
long preoperative duration, patients with bleeding
diathesis, endocrinopathy inducing exaggerated stress
response, or disturbed mineral homeostasis, patients with
advanced malignant lesions, severely deteriorated
cardiac function, patients with history of complicated
recovery of anesthesia, or sensitivity to anesthetic or
study drugs and patients with disturbed mental status
were excluded from the study.

Preoperative assessment and preparation
Individualized perioperative management was required
based on preoperative history and physical examination.
Diabetic patients were maintained on subcutaneous
injection of regular insulin every 6 hours with dose
adjusted according to regular urine examination for
glucose so as to maintain fasting blood glucose (FBG)
level <160 mg/dl, with no ketonuria. Hypertensive
patients were maintained on Ca-channel blockers and -
adrenergic agonists so as to maintain systolic and
diastolic arterial pressure at <130 and <90 mmHg,
respectively. Patients receiving treatment for chronic
obstructive pulmonary diseases (COPD) were maintained
on bronchodilators and B-adrenergic agonists. All
patients with medical diseases were continued
postoperatively on the same lines of treatment applied
preoperatively.

Randomization and grouping

Patients fulfilling the inclusion criteria were randomly
assigned into one of three groups using sealed envelops
each contained a card labeled by group title and were
prepared by a blinded assistant who is blinded about the
study target and infusion type. Envelops were chosen by
patient him/herself or by nearest relative and opened in
theater prior to induction of anesthesia.

Grouping was designed according to type of analgesic
infusion used into Group C included controls who
received a bolus and infusion of placebo, Group D
included patients who received DEX bolus and infusion
and Group K included patients who will receive KET
bolus and infusion.

Analgesic protocol

A) Preparations

The study drug bags were prepared in the morning of day

of surgery by an anesthesia technician not involved in the

care of the study patients and labeled with a secret code

number to allow double-blindness.

- Group K: 250 mg of KET and 10 mg of midazolam
were mixed in 500 ml saline.

- Group D: 1 mg (1000 pg) of DEX was mixed in 500
ml saline.

- Group C: 500 ml of plain saline as placebo.

B) Administration protocol

- In the theater, 10 minutes before induction of
anesthesia all patients received a bolus dose of the
study drug in a dose of 0.5 ml/kg of patient body
weight over ten minutes.

- Throughout operation all patients received a
continuous infusion of the study drug at rate of 0.25
ml/kg /hr.

- After the end of operation and for 24-hr PO, all
patients received a continuous infusion of the study
drug at rate of 0.1 ml/ kg/ hr.
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C) Dose adjustment

1. Group C: Bolus dose was 0.5 ml/kg of plain saline
over 10 minutes, 10 infusion rate was 0.25 ml/kg/hr
and PO infusion rate was 0.1 ml/kg/hr for 24-hr.

2. Group K: one ml of prepared infusion contained 0.5
mg KET and 20 pg midazolam, so that bolus dose
was 0.5 ml/kg over 10 minutes, 10 infusion rate was
0.25 ml/kg/hr and PO infusion rate was 0.1 ml/kg/hr
for 24-hr

3. Group D: one ml of prepared infusion contained 2
ug of DEX, so that bolus dose was 0.5 ml/kg over
10 minutes, 10 infusion rate was 0.25 ml/kg/hr and
PO infusion rate was 0.1 mi/kg/hr for 24 hours.

Anesthetic procedure

The same anesthetic technique was applied for all
patients. Before induction, patients were preoxygenated
and base line blood pressure, heart rate, respiratory rate
and O, saturation were recorded. Anesthesia was induced
with a bolus of fentanyl 2 pg/kg, followed by propofol
1.5 mg/kg and cis-atracurium 0.15 mg/kg to facilitate
orotracheal intubation. General anesthesia was
maintained by balanced anesthesia with 2% end-tidal
sevoflurane in oxygen and Nitrous oxide. Ventilation
was controlled and minute ventilation was adjusted to
maintain end tidal CO, at 35x5mmHg. Intraoperative
neuromuscular block was produced with cis-atracurium.
At the end of surgery, atropine sulphate 0.02 mg/kg and
neostigmine 0.04 mg/kg were administered 1.V. for
reversal of muscle relaxation and the trachea was
extubated. Following extubation, the patients were
maintained on supplemental O, until awake in the
recovery room.

Intraoperative monitoring included recording heart rate
(HR) and mean arterial pressure (MAP) before induction
of anesthesia (TO), after induction of anesthesia and
intubation (T1) and after extubation (T2). Duration of
surgery and occurrence of intraoperative anesthetic or
surgical problems were recorded. Times since
discontinuation of maintenance anesthetic till awakening
as judged by opening eyes on verbal command and

Outcome evaluation

- Pain severity was assessed using an 11-point
numeric rating scale (NRS) with numbers from 0 to
10 where 0 indicates no pain and 10 indicates worst
pain imaginable. NRS was chosen for being more
practical than the graphic visual analogue scale,
easier to understand for most people, and does not
need clear vision, dexterity, paper, and pen.'® Pain
score was determined preoperatively and 4-hourly
for 24-hr PO. During 48-hr PO, all patients received
regular analgesia in the form of paracetamol
(Perfalgan, Bristol-Meyers Squibb; Anagni, Italy; 1
gm paracetamol in 100 ml 1V infusion every 6 hrs)
and parecoxib (Dynastat, 40 mg IV every 6-hr) and
rescue analgesia was provided in the form of
intramuscular morphine 5 mg on NRS pain score of
>7 and was repeated if required. Average 24-hr dose
of morphine was calculated according to patient's
age as 100-age and was titrated according to the
effect.t”]

- Evaluation of somatic/sensory neuropathic pain
using Douleur neuropathique 4 questions (DN4)
neuropathic pain (NPP) diagnostic questionnaire that
evaluated pain characteristic; burning, painful cold,
or electric shocks; is pain associated with tingling,
pins and needles, numbness, or itching sensation in
the same area; and on examination of area of pain is
it pain associated with touch and/or pricking
hypoaesthesia and if it is induced or increased by
brushing. Result of ND4 was graded as 0 if no and 1
if yes for a score range of 0-10 and score of >4 has
90% specificity for diagnosis of neuropathic pain.*®
ND4 score was evaluated at 6-wk and 3-m PO.

- Patients’ satisfaction with the analgesic procedure
was assessed with a 4-point scale questionnaire,
ranging from 4 points (very satisfied) to 1 point
(very dissatisfied).

RESULTS

The study included 77 patients; 17 were excluded and 60
patients (Fig. 1); 37 females and 23 males with mean age
of 69+11.5 years were included in the study. Patients'

orientation as judged by correctly telling date, place, and enrolment data showed non-significant (p>0.05)
person were determined was determined. Then, all difference between studied groups (Table 1).
patients were transferred to the post-anesthesia care unit
(PACU) and time till being discharged from the PACU
was also recorded.
Table (1): Enrolment Data of Patients of Studied Groups.
Group Parameter Group C | Group D | Group K | P value
Age (years) 68.1+12.9 | 69.3+8.7 | 69.6+13 0.726
Sex; Males: Females 12:8 14:6 11:9 0.694
Weight (kg) 90.6+17.2 | 93.7+£19.2 | 93.9+154 | 0.629
Height (cm) 169.3+3.1 | 169.5+3.2 | 170.4+3.7 | 0.819
Body mass index (kg/m?) 31.545.,5 | 32.646.3 | 324459 | 0.793
ASA grade; L:11:111 8:7:5 7:6:7 5:8:7 0.598
Other morbidities; Yes:No 17:3 15:5 16:4 0.673
Data are shown as mean + SD & ratios
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Figure 1: Consort Flow sheet

Induction of anesthesia and intubation induced
vasopressor effects manifested as significantly (p<0.05)
higher HR and MAP measurements in all patients with
significant (p<0.05) difference versus baseline measures
with more pronounced effect in group K. DEX
significantly (p<0.05) ameliorated vasopressor effects as

evidenced by the significant (p<0.05) difference among
the three groups at T1 and T2 measurements. Operative
time, and extent of blood loss and frequency of need for
blood transfusion showed non-significant (p>0.05)
difference between studied groups (Table 2).

Table (2): Hemodynamic and Operative Data of Patients of Studied Groups.

Group Parameter Group C Group D Group K P value
T0 82.1+3.5 81.8+£3.9 83.1+2.9 0.464

Heart rate (beats/min) T1 84.7+£2.7 76.4+3.8 87.745.2 0.0001
T2 79.4+2.1 71.6+3.2 86.246.1 0.0001
P value 0.0001 0.0001 0.0144
T0 97.1+4.5 96.945.7 97.2+4.5 0.863
T1 103.1+4.6 99.1+7.1 104, £3.1 0.003

MAP (mmHg) T2 96.7t5.4 | 92.8t49 | 98.4+38 | 0.0013
P value 0.0001 0.0054 0.0001

Operative time (min) 202+27.4 195+28.1 198.5+24.4 | 0.711

Operative blood loss (ml) 567.7£140.4 | 555.7+123.2 | 591.7+128.4 | 0.677

Patients needed transfusion 13 (65%) 11 (55%) 14 (70%) 0.309

Data are shown as mean + SD & numbers; P value indicates variance between the three groups; P1: indicates variance

between measurements of the same group

Preoperative median NRS pain scores showed non-
significant (p>0.05) differences between patients of
studied groups. Throughout 48-hr PO determined pain
scores, both during rest and movement, were
significantly lower in groups D and K compared to group

C. Pain scores determined immediate PO and at 4-hr and
20-hr PO during rest were significantly lower, while
other determined scores were non-significantly lower in
patients of group D compared to patients of group K
(Table 3).
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Table (3): Postoperative pain NRS scores of patients of studied groups.

Group Parameter Time Group C Group D Group K | Plvalue | P2value
Preoperative 6+1 5.9£0.9 5.8+1.2 0.819 0.713
Immediate PO 3+0.7 2.310.6 2.9+1 0.012 0.014
4-hr PO 4.8+1.5 2.2+0.7 3.1+1.3 <0.00001 | 0.0026
8-hr PO 5.5+1.7 2.6+1.2 3.7£1.8 <0.00001 0.057
12-hr PO 5.3+1.9 3+1.8 4.1+1.8 0.0012 0.059
16-hr PO 5.1+1.6 2.842.3 4.3+2.1 0.0029 0.0015
NRS 20-hr PO 5.4+1.8 3.142.2 4.3+2.5 0.006 0.126
during rest 24-hr PO 5.6+2 3.9+2.4 45+1.9 0.039 0.385
28-hr PO 5.7+2 4+2.6 4.6+2.1 0.048 0.664
32-hr PO 5.841.9 3.9+2.7 4.65+1.9 0.031 0.316
36-hr PO 5.85+1.8 4.1+2.7 4.6+2 0.043 0.443
40-hr PO 5.842.1 3.95+2.8 4.7+2 0.047 0.332
44-hr PO 5.9+2.2 3.95+3.1 4.55+2.2 0.044 0.491
48-hr PO 6+2.3 4.05+3 4.7+3.4 0.042 0.414
4-hr PO 0 5+1.4 5.7+1.6 0.687
8-hr PO 7.240.9 45+1.8 4.9+2.4 0.000027 0.541
12-hr PO 5.7+1.7 44+1.8 4.6+1.7 0.048 0.674
16-hr PO 6+1.6 5.2+1.5 5.311.9 0.254 0.93
NRS 20-hr PO 5.6+2 3.842.4 5+2.3 0.0478 0.107
during 24-hr PO 5.9+1.9 4.4+2 4.7+19 0.036 0.713
movement 28-hr PO 5.75+1.8 4.45+2.5 4.65+2.6 0.039 0.805
32-hr PO 5.85+1.8 44+19 4.75+2.1 0.032 0.586
36-hr PO 5.841.9 4.55+2 4.7+2.32 0.040 0.827
40-hr PO 5.85+1.95 2.45+2.1 4.65+2.2 0.044 0.771
44-hr PO 5.9+1.8 4.5+2 4.6+2.5 0.046 0.827
48-hr PO 5.85+1.87 4.45+1.9 4.65+1.7 0.041 0.685

Data are shown as mean + SD & numbers; P1 value indicates variance between the three groups; P2: indicates variance
between groups D and K

During rest, all control patients received rescue
analgesia, while 26 patients of study groups; 17 in group
K and 9 in group D required rescue analgesia. Fourteen
patients did not require rescue analgesia as long as they
in rest. During movement, out of patients of study
groups, only 3 patients in group D did not require rescue
analgesia, while 15 patients required rescue analgesia
once, 19 patients requested it twice and three required it
three times, while in group C, 8 patients required rescue
analgesia twice and another 12 required it three times.
The frequency of requesting rescue analgesia was
significantly (p<0.05) lower with DEX than KET and
placebo with significantly (p<0.05) lower frequency with
KET versus placebo.

Among patients requested rescue analgesia, duration till
1% request during rest was significantly (p<0.05) longer
in groups D and K compared to group C with
significantly (p>0.05) longer duration with DEX than
KET, while during movement the duration of analgesia
showed non-significant (p>0.05) difference between
groups, but was in favor of DEX. Consumed dose of
morphine was significantly lower in study groups
compared to control group both at rest and during
movement with significantly lower dose with DEX than
with KET (Table 4, Fig. 2).
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Table (4): Frequency of rescue analgesia requesting and duration till 1% requesting it.

GroupC | GroupD | GroupK P value
No 0 11 (55%) | 3 (15%)
During rest Once 5(25%) | 8(40%) | 10 (50%) 528881
2-times 11 (55%) | 1 (5%) 7(35%) | p3<0.001
Frequency 3-times 4 (20%) 0 0 '
of requests No 0 3 (15%) 0
During Once 0 10 (50%) | 5 (25%) 528881
movement 2-times 8 (40%) 7 (35%) 12 (60%) p3 <0.001
3-times 12 (60%) 0 3 (15%) '
P1<0.0001
Rest 11.6+5.6 20x3.7 16.515 P2=0.0017
Duration till 1% request of P3=0.0064
rescue PO analgesia (hr) P1=0.216
Movement 8.615.1 1146.1 9.2+1.9 P2=0.187
P3=0.621
P1<0.0001
Rest 9.75+3.4 2.5+3 6.75+3.7 P2=0.012
P3=0.003
Consumed dose of morphine P1<0.0001
(mg) Movement 13+2.5 6+3.5 9.5+3.2 P2=0.0004
P3=0.002
P1<0.0001
Total 22.7515.5 8.5+2.9 16.25+4.3 | P2=0.0002
P3<0.0001

Data are shown as mean = SD & numbers; P1 value indicates significance of difference between groups C & D; P2
value indicates significance of difference between groups C & K; P3 value indicates significance of difference between

groups D & K.

Dose (mg)

As regards chronic neuropathic pain sensation, at 6-wk
and 3-m evaluations ND4 scores were significantly lower
in patients received analgesic infusion compared to
placebo infusion with significantly lower ND4 scores
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Fig. (2): Mean dose of morphine consumed by patients of the three

Group D

groups during rest and movement

with DEX versus KET infusions (Table 5).
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Table (5): Data of chronic neuropathic pain scores.

Group Group C | Group D | Group K | Pvalue
} Median (IQR) | 3(2-4) 2 (1-3) 2 (2-3) 0.00025
6-wk PO 5y 0.014
Median (IQR) | 4(3-4) 2 (2-3) 2 (2-3) | <0.00001
3-mPO |P1 0.043
P2 0.024 0.428 0.110

Data are shown as median (Inter-quartile range); P value indicates variance between the three groups; P1: indicates
variance between 6-wk measurements of groups D and K; P2: indicates variance between 6-wk and 3-m measurements

of the same group.

All patients were satisfied by their 3-m outcome;
however, mean of satisfaction score was significantly
lower in control group compared to both DEX (p<0.001)
and KET (p=0.028) groups with significantly (p=0.031)
lower satisfaction scores with KET versus DEX
analgesia (Fig. 2).

35

25 : 1

Score
N

15

05

& Control
O DEX
B KET

Fig. (3): Mean (+SD) of patients' satisfaction scores at 3-m PO

DISCUSSION

Both of applied analgesic protocols using DEX or KET
infusions  significantly = modulated  hemodynamic
measures especially in response to induction and
intubation with significant difference between patients of
the studied groups secondary to increased measures with
KET, but decreased measures with DEX infusion. The
findings concerning effect of DEX go in hand with
previous studies established its hemodynamic depressant
effect in separate™®?? or comparative studies versus
placebo or other drugs.”? Moreover, DEX was
experimentally proved to be beneficial for aged patients
through its myocardial protective effect.”® Concerning
KET infusion, the reported elevations of hemodynamic
parameters coincided with other studies that documented
increases in blood pressure after initiation of KET
infusion, or on strenuous stimulation and found
hypertensive patients being more sensitive and had
higher pressure peaks that returned to baseline during
monitoring after infusion stoppage.**!

Unfortunately, review of literature detected no
comparative studies for both DEX and KET infusions for
management of PPP. However, in line with the obtained

data concerning the efficacy of KET infusion for
management of PPP, Lavand'homme & Thienpont®
documented that patients at risk for chronic pain after
TKA would benefit from specific perioperative
management including reduction of preoperative opioid
intake and perioperative use of antihyperalgesic drugs
such as ketamine. Also, Diaz-Heredia et al.l*”
documented that the use of pre-surgical analgesics
especially that used for neuropathic pain (NP) as
ketamine decreases the use of PO analgesia, at least for
short-term pain management.

In support of perioperative KET infusion for PPP,
Masgoret et al.”®® found the incidence of PPP at 6
months after open hepatectomies with epidural or IV
ketamine analgesia was low with no difference in
allodynia/hyperalgesia area that was infrequent and
slight. Also, Rigo et al.” in comparative study of
ketamine alone versus methadone or both and reported
significant improvement in NP with ketamine alone and
despite of reducing pain scores by at least 40% by all
treatments and ketamine alone was more effective than
both for reduction of allodynia.

On contrary to the obtained results concerning KET
versus placebo, Peyton et al.B! considering chronic PO
pain as outcome, reported no significant differences in
cumulative morphine equivalents consumption or NRS
pain scores with ketamine regimen consisted of pre-
incision injection (0.5 mg/kg), intraoperative infusion
(0.25 mg/kg/hr) and PO infusion (0.1 mg/kg/hr for 24
hours) on comparison versus placebo. However, in hand
with the results of current study and against the outcome
obtained by Peyton et al.”% Michelet et al.®", in 2018,
performed a meta-analysis and found ketamine was
efficient in alleviating pain up to 12 weeks after the
beginning of treatment and decreased pain intensity at all
evaluated points of time, but increased the incidence of
psychedelic manifestations compared to placebo.

Concerning the effect of DEX infusion on acute and
PPP, the obtained results coincided with multiple
previous studies tried DEX infusion for varied types of
PPP, where Patch et al.*¥ found DEX was utilized
successfully as a part of a controlled multimodal
analgesic plan for patients receiving large amounts of
opioids for chronic pain syndrome especially for opioid
tolerant  patients  experiencing  opioid  induced
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hyperalgesia. Also, Peng et al.® studied randomized
controlled  trials  that compared  opioid-DEX
combinations with opioid-only for adult surgical patients
and found PO strategies with opioid-DEX combinations
decreased PO pain, opioid requirement, and opioid-
related adverse events, and concluded that DEX is a
useful adjuvant to opioid-based PCA.

Despite of improved chronic NP sensation, as judged by
ND4 scores, in comparison to preoperative scores, ND4
scores were significantly lower with analgesic infusions
than placebo infusion with significantly lower ND4
scores with DEX versus KET infusions. The beneficial
effects of analgesic infusion on both acute and chronic
pain sensation was also manifested as significantly lower
3-m satisfaction scores of patients of groups D and K
than control patients with significantly higher
satisfaction scores with DEX than KET analgesia.

These findings go in hand with Zajonz et al.** found
multimodal pain therapy after TKA including pain
medication therapy with ketamine is essential element
and all patients benefit with regard to pain, function and
range of motion. Recently, Hadlandsmyth et al.®®
documented that between 6-weeks and 6-months post-
TKA improvement of functional category was better than
improvement of pain.

In support of the superior outcome of DEX infusion,
Yun et al.®® found perioperative intravenous DEX
administration decreases pain in patients undergoing
unilateral or bilateral TKA. Li et al.B also, found
adding 1 po/kg DEX to ropivacaine for femoral nerve
block (FNB) significantly reduced pain VAS with
smaller knee circumference than FNB alone. Moreover,
Packiasabapathy et al.®® compared two doses of DEX
as adjuvant to FNB for PO analgesia after TKA and
detected significantly lower pain VAS scores, longer
duration of analgesia and lower PO morphine
consumption with DEX and block combination than
FNB alone, but DEX showed dose-dependent effect as
DEX at 2 ug/kg dose is superior to at 1 pg/kg for
providing analgesia after TKA.

Multiple recent experimental studies tried to examine the
effect and mechanism of DEX on chronic NP; Zhang et
al.® using chronic compression of dorsal root ganglion
rat model suggested that DEX could attenuate NP
through depressing the Iy, current density and excitability
of C- and As-type dorsal root ganglion neurons. Also,
Yang et al.” suggested that in chronic sciatic nerve
constriction injury, DEX alleviates NP through inhibition
of hyperpolarization-activated cyclic nucleotide-gated
channels subtypes; caused a significant decrease in
maximal currents. In another animal model, Dai et al.[*!}
found that KCC2-induced shift in neuronal CI
homeostasis which is crucial for postsynaptic inhibition
mediated by GABAA receptors and suggested that DEX
attenuated PPP by restoring KCC2 function through

reducing brain-derived neurotrophic factor/TrkB signal
in the spinal dorsal horn.

Clinically, Yun et al.”® reported significantly lower
serum interleukin-6 (IL-6) levels in patients received
perioperative DEX in comparison to placebo and
attributed DEX analgesic effect to its anti-inflammatory
effect. Also, Li et al.*”! found adding 1 pg/kg DEX to
ropivacaine for FNB after TKA had a significantly
inhibitory effect on local inflammatory response through
suppression of local release of IL-6 and prostaglandin E2
and attributed its superior PO pain control than FNB
alone to such effect.

CONCLUSION

Pain after total knee replacement is a disastrous
condition with serious impact on functional outcome.
Perioperative analgesic infusion helped to improve
functional outcome through acute and chronic pain
alleviation. DEX perioperative infusion did better than
KET infusion for pain relieve and improvement of
functional outcome and patients' satisfaction. However,
wider scale comparative studies are mandatory to
evaluate repeated infusion to improve long-term
outcome.
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