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Summary

Background: Dextromethorphan (DM), the D-isomer of the codeine analogue levorphanol, is
a weak, noncompetitive N-Methyl-D-Aspartate (NMDA) receptor antagonist. It has been suggested
that NMDA receptor antagonists induce preemptive analgesia when administrated before tissue
injury occurs, thus decreasing the subsequent sensation of pain.

Method: The study was conducted in the Dr Ali shariati hospital, Tehran University of
Medical Sciences, Tehran, Iran. In this seventy two patients scheduled for elective cholesyctectomy
between February 2005 and December 2006 were randomized into three equal groups to receive as
premedication either oral dextromethorphan 45 mg (Group D45 = 24), dextromethorphan 90 mg
(Group D 90 = 24) or placebo (Group C, n = 24), 120 min before surgery. A visual analogue scale
(VAS) for pain of each patient measured at arrival in the ward and 6 and 24 hours after surgery,
was recorded.

Results: The demographic characteristics of patients, ASA physical status class, duration of
surgery, and the basal VAS pain score were similar in the two groups. There was no significant
difference in the mean of the VAS pain scores measured over time or morphine consumption
between three groups.

Conclusion: Dextromethorphan, 45 and 90 mg orally administrated 2 h before surgery had
no effect on postoperative morphine requirement and pain intensity.
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Introduction

Opioids, are frequently administered to patients
undergoing major surgery to alleviate postoperative
pain. However, they may cause adverse effects such
as nausea and vomiting, pruritus, urinary retention and
respiratory depression'.

As the analgesia and side effects of opioids are
dose dependent, a multimodal offset may enhance
analgesia while minimizing the side effects'.
Dextromethorphan (DM), the D-isomer of the codeine
analogue levorphanol, is a weak, noncompetitive
N-Methyl-D-Aspartate (NMDA) receptor antagonist
that has been used as an antitussive drug for more
than 40 years*’. It has been suggested that NMDA
receptor antagonists induce preemptive analgesia
when administrated before tissue injury occurs, thus
decreasing the subsequent sensation of pain®*.There
is good evidence from basic scientific literature to
believe that acute postinjury pain states in humans
could be treated usefully with a combination of opioids
and NMDA antagonists*.

The purpose of the current study was therefore
to determined to find out whether preoperative
administration of 45 and 90 mg of oral DM would
reduce postoperative pain and opioid consumption as
compared to a control group.

Method & Materials

The study was conducted in the Dr Ali shariati
hospital, Tehran University of Medical Sciences,
Tehran, Iran.

The proposal was approved by the Institutional
Ethics Committee and informed written consent was
obtained from the patients. Between February 2005
and December 2006 seventy two patients, 25-50
years, ASA T & II scheduled for open cholesyctectomy
(midline approach) under general anesthesia, were
enrolled in this randomized, double- blinded, and
placebo controlled study.

Patients who received opioids within 48 h of
surgery and sedatives or centrally acting drugs(central
nervous system depressants or antidepressants) during
the 21 days prior to surgery; those with a history
of chronic pain, psychotic disorders or addiction
including opioids, those with any contraindication to
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DM and pregnant or lactating women were excluded
from the study.

All participants were given full explanations of
DM and the visual analog scale for pain (VAS) on the
day before surgery.

All drugs were given by an anesthesiologist who
was not involved in patient observation, thus both
the observer and patients were blinded to the group
assignment. Patients were randomly assigned into
three equal groups (24 each): Patients receiving DM
45 mg (Group 45 DM), (Patients receiving DM 90
mg (Group DM 90, and (Group C) using a computer
generated randomization list.

All patients in the 3 groups received the designated
dose orally 120 min before surgery. Placebo was in
similar capsules containing sucrose.

On arrival to operating room, all patients
were monitored with an electrocardiogram (ECG),
noninvasive blood pressure and pulse oximetry. An 18-
gauge cannula was inserted and lactated ringer solution
7 ml.kg"! was administered.

Anesthesia was induced with 2 mg.kg' propofol
and 0.3 pg.kg! sufentanyl; and endotracheal intubation
was facilitated with 0.15 mg.kg™!' cisatracurium. After
tracheal intubation, anesthesia was maintained by
isoflurane and N,O (50%); 0.05 mg.kg' cisatracurium
and 0.2 pgkg! sufentanyl were administered
half hourly. Ventilation was adjusted to maintain
normocapnia (end-tidal carbon dioxide partial pressure
4.7-5.3 kPa). Patients were actively warmed to keep
core temperature (esophageal) normothermic. At the
beginning of the skin sutures, drugs administration was
stopped and neuromuscular block was antagonized by
IV administration of 2.5 mg of neostigmine along with
1.25 mg atropine. Patients were considered awake
when they opened their eyes on demand or after gentle
tactile stimulation; they were later extubated.

The severity of postoperative pain was measured
and recorded using a 10-cm visual analog scale (VAS),
(0 =no pain and 10 = the worst possible pain). Patients
were asked to score the pain during coughing or
movement at arrival in the ward and 6 and 24 hours
after surgery. Patients could request rescue analgesia at
any time. Morphine, 0.1 mg/kg-1 was given as rescue
analgesia at 8-h intervals.
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According to the previous studies, a sample
size of 24 in each group would be sufficient to detect
a difference of 3 scores in the mean of pain score,
estimating a power of 80%, and a significance level
of 5%. Statistical analysis was performed using SPSS
package (SPSS Inc., Chicago, IL, USA), version 11.5.
Normality of distribution was checked as needed.
For statistical analysis of demographic data and for
comparison of groups one way ANOVA, repeated
measure analysis of variance, Fishers exact or Chi-
square tests where appropriate. Tow tailed P<0.05 was
taken as significant.

Results

Seventy two patients were randomized. Three
patients were excluded from the study because the
surgical complications (two from C group and one
from D45 group).

Demographic characteristics of patients, ASA

physical status class, and surgery time (min) were
similar in the two groups (Table 1).

Table 1
Demographic characteristics
Group Group DM | Group DM

Control 45 90

n=22) n=23) (n=24)
Age (yr)’ 483 +14.5|482+143 |46.2+233
Sex (F/M) 13/9 13/10 14/10
Surgery Time (min)” | 98 +25.6 | 104+23.2 | 112+ 13.2
ASA class (I/IT) 10/12 12/11 11/13
Weight (kg)" 783+7.5 | 80.1+104 | 75.1+8.3

* Values are expressed as mean = SD.
** There are no significant differences among the groups.

There were no significant differences in the mean
of the morphine consumption (12.39 £+ 5.24 mg in DM
45 group and 13.71 + 4.28 mg in DM 90 group, versus
11.88 +5.29 in C group) and the time to first morphine
request (3.1 + 1.7 hin DM 45 group and 3.2 + 1.9 in DM
90 group, versus 2.9 £ 1.1 in control group) (Table 2).

There was no significant difference in the mean
of VAS pain scores measured over time between three
groups(5.55+1.38,4.83£2.39,3.62+2.92 in group C;
4.73 +2.14,4.22 + 2.36,4.00 + 2.50 in group DM 45;
and 5.18 £ 2.81,4.12 £ 2.80, 3.24 = 2.95 in group DM
90, repeated-measures analysis of variance, between-
subjects effects) (Table 2).

Table 2
VAS for pain, morphine consumption and time to first
morphine injection in the three groups.

Group Group DM | Group DM
Control 45 90
Total Morphine | 11.88+5.29 | 3.1+1.7 32+1.9
Consumption
(mg)”
Time to First 29+1.1 12.39+£5.24 | 13.71 £4.28
Morphine
Injection (h)”
Visual Analogue
Scale for pain” 555+1.38 | 473+2.14 | 528+2.81
- Arriving
Ward 4.83+239 | 422+2.36 | 4.12+2.80
-6h
-24h 3.62+2.92 | 400+2.50 | 3.24+2.95

* Values are expressed as mean + SD.
** There are no significant differences among the groups.

Discussion

This study demonstrated that in patient undergoing
open cholecystectomy, oral premedication with 45
or 90 mg DM did not decrease post-operative pain
intensity or morphine consumption when compared
to patients who received placebo. Our findings are not
consistent with earlier reports that dextromethorphan
reduces pain and analgesic requirement after various
surgeries’ !,

N-methyl-D-aspartate antagonism
inhibits wind up or central hypersensitivity of dorsal
horn neurons in response to noxious stimulation®!'!,

Dextromethorphan, an NMDA receptor antagonist

receptor

has been shown to reduce secondary hyperalgesia but
have no effect on primary hyperalgesia on healthy
adult male volunteers*!'>!3.Other investigators have
been unable to demonstrate that DM, in clinically
relevant dose, has any effect on primary or secondary

hyperanalgesia'*'>.

Theability of DM toattenuate painis controversial.
Not all investigators agree that DM reduces opioid
consumption or acute pain. Although DM have been
used successfully as premedication for postoperative
pain and morphine consumption reduction in some
investigations®'?, other studies have not corroborated

these reports'®'°.

Ilkjaer et al studied 50 patients undergoing non-
malignant elective abdominal hysterectomy. The study
was a double-blinded, randomized designed to compare
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post-operative analgesia requirements and pain scores
in patients who received preoperative DM or placebo.
DM reduced morphine requirements in this sample and
a modest (but non-significant) reduction in pain scores
was found. They found that oral dextromethorphan 150
mg reduced PCA morphine consumption immediately
(0-4 h) after hysterectomy, without prolonged effects
on pain or wound hyperalgesia'®.

Thematic of the controversy surrounding the
role of DM in acute pain management, Wadhaw et al.
failed to demonstrate the specific opioid sparing effect
expected with DM administration. In this 66 patient
experimental sample, the investigators concluded that
DM dose not improve acute pain scores even at high
doses”.

Many surgical procedures were included in both
positive and negative studies, and there did not appear
to be one specific procedure that yielded more benefit
than any other. In the dextromethorphan studies, four
negative studies used the oral route, and in two of these
trials at smaller doses of drug, there was no direct
analgesic effect of the intervention'¢'?.
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The NMDA blocking properties of DM are likely
less potent compared to ketamine?. It is possible that
only subset of individuals will benefit from the NMDA
properties of DM.

As well it may be that DM should be administered
parenterally in a dose of at least 1 mg/kg' for maximal
preventive effect?.

Further investigations are required to determine
whether larger doses or repeated doses of oral
dextromethorphan attenuate post operative pain.
However, undesirable side effects of dextromethorphan,
including sedation and ataxia, are common in adults
when the dose is increased above that recommended
for antitussive therapy and may limit its usefulness'”.

The power analysis for this study indicated that
there were sufficient numbers of patients in each group
to detect 25% reduction in morphine use and 30 mm
reduction in VAS for pain on moving.

In conclusion, dextromethorphan, 45 and 90 mg
orally administrated 2 h before surgery had no effect
on postoperative morphine requirement and pain
intensity.



PREOPERATIVE ORAL DEXTROMETHORPHAN DOES NOT REDUCE PAIN OR MORPHINE CONSUMPTION

AFTER OPEN CHOLESYCTECTOMY

References

1.

MovareGH A, SorousH AH, Navi A, Sapecai M, EsreHant F,
AxBARIAN-TEFAGH! N: The effect of intravenous administration of
dexamethasone on postoperative pain, nausea, and vomiting after
intrathecal injection of meperidine. Anesth Analg; 2007, 104:987-9.

. McCartNEY C, SiNHA A, KaTES JA: qualitative systematic review of

the role of N-Methyl-Daspartate receptor antagonists in preventive
analgesia. Anesth Analg; 2004, 98:1385-400.

. WapHwa A, CLARKE D, GoopcHILD CS, YounG D: Large-dose oral

dextromethorphan as an adjunct to patient-controlled analgesia with
morphine after knee surgery. Anesth Analg; 2001, 92:448-54.

. Davies SN, Lobce D: Evidence for involvement of N-methylaspartate

receptors in ‘wind-up’ of class 2 neurones in the dorsal horn of the
rat. Brain Res; 1987, 424:402-6.

. CHaPMAN V, DickensoN AH: The combination of NMDA antagonism

and morphine produces profound antinociception in the rat dorsal
horn. Brain Res; 1992, 573:321-3.

Apvokar C, RuelN FQ: Potentiation of morphine-induced
antinociception in acute spinal rats by the NMDA antagonist
dextrorphan. Brain Res; 1995, 699:157-60.

Yen CC, Jao SW, Hun BK, Wone CS, Yanc CP, With WD, Wu CT:
Preincisional dextromethorphan combined with thoracic epidural
anesthesia and analgesia improves postoperative pain and bowel
function in patients undergoing colonic surgery. Anesth Analg;
2005, 100:1384-9.

WEemBROUM AA: Dextromethorphan reduces immediate and late
postoperative analgesic requirements and improves patients’
subjective scorings after epidural lidocaine and general anesthesia.
Anesth Analg; 2002, 94:1547-52.

CHA1YY, Liu K, Cnow LH, Lee TY: The preoperative administration
of intravenous dextromethorphan reduces postoperative morphine
consumption. Anesth Analg; 1999, 89:748-52.

10. HEnDERsON  DJ, WiTHNINGTON BS, WiLsoN JA, MorrisoN LM:

563

Perioperative dextromethorphan reduces postoperative pain after
hysterectomy. Anesth Analg; 1999, 89:399-402.

11. NeTzer R, PFLiMLIN P, TRUBE G: Dextromethorphan blocks N-methyl-
D-aspartate-induced currents and voltage-operated inward currents
in cultured cortical neurons. Eur J Pharnacol; 1993, 238:209-16.

12. Price DD, Mao J, FrRexk H, Mavar DJ: The N-Metyl-D-aspartate
receptor antagonist dextromethorphan selectively reduces temporal
summation of second pain in man. Pain, 1994, 59:165-74.

13.ILksaER S, Driks J, BRENNUM J, WERENBERG M, Damr JB: Effect of
systemicN-methyl-Daspartaterecptorantagonist(dextromethorphan)
on primary and secondary hyperalgesia in humans. Br J Anaesth;
1997, 79:600-5.

14. Kinnman E, NyGraps EB, Hansson P: Effects of dextromethorphan
in clinical doses on capsaicin-induced ongoing pain and mechanical
hypersensitivity. J Pain Symptom Manage; 1997, 14:195-201.

15. Kaurpia T, GRONROOS M, PETROVAARA A: An attempt to attenuate
experimental pain in humans by dextromethorphan, an NMDA
receptor antagonist. Pharmacol Biochem Behav; 1995, 52:641-4.

16. Fisuer K, Coperre TJ, HAGEN NA: Targeting the N-methyl-
daspartate receptor for chronic pain management: preclinical animal
studies, recent clinical experience and future research directions. J
Pain Symptom Manage; 2000, 20:358-73.

17.Rosk JB, Romuro C, CoHeN DE, ScHERINER MS: Preoperative oral
dextromethorphan dose not reduce pain or analgesic consumption in
children after adenotonsilectomy. Anesth Analg; 1999, 88:749-53.

18.ILkiaER S, Baca LF, NieLseN PA, WERNBERG M, DanL JB: Effect
of preoperative oral dextromethorphan on immediate and late
postoperative pain and hyperalgesia after total
hysterectomy. Pain; 2000, 86:19-24.

19. Wabpuwa A, CLarke D, GoobcHILD CS, YounG D: Large-dose oral

abdominal

dextromethorphan as an adjunct to patient-controlled analgesia with
morphine after knee surgery. Anesth Analg; 2001,92:448-54.

M.E.J. ANESTH 20 (4), 2010



564 H. MAHMOODZADEH ET. AL



