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Postoperative Intramuscular Dextromethorphan Injection
Provides Postoperative Pain Relief and Decreases Opioid
Requirement after Hemorrhoidectomy
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Background : Previous gudies have shown that dextromethorphan (DM) producesan anal gesic/antihyper alge-
sic effect. This study was designed to examinewhether postoperative DM intramuscular (IM) injection could re-
duce post-hemorrhoidectomy pain.

Methods: Attheend of surgery, patientsin the study group (n = 30) weregiven an intramuscular injection of 40
mg DM and 20 mg chlor pheniramine (CPM ) while in the study group (n = 30), the patients were given intramu-
scular 20 mg CPM only. Pethidine (1 mg/kg, | M) wasprescribed for posoper ative pain relief if required. Thetime
to first pethidine injection, total pethidine consumption, worst pain score, and pethidine-related side effects were
r ecor ded for 48 h postoperatively.

Results: Thetimefrom theend of operation to thefirst pethidineinjection was5.4+ 1.6hand 17.8+3.7h (P =
0.006) in the control group and the gudy group, regectively. Total pethidine consumption was139.5 + 11.5 mgand
775 £ 12.2mg (P < 0.001) in thecontrol group and the study gr oup, regectively. The wors VAS scorewas7.5 +
0.2and 7.1+ 0.2(P=0.09) in the control and the study groups respectivdy. The number of patients who required
pethidineinjection was 29 and 21 (P < 0.005) in the control and the study groups, respectively. Thenumber of pa-
tientswho suffered pethidine-re ated side effectswas 7 and 1 (P < 0.025) in the control and the study groups re-
spectively.

Conclusions: Wefound thatintramuscular DM given at the end of operation could provide good posoper ative

pain relief and decrease the pethidine requirement after hemorrhoidectomy.
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ost-hemorrhoidectomy pain isfeared by many pa-
P tients. Periand infiltration withlocal anestheticis

the most popular technique for hemorrhoidectomy
since it rarely causes complication and costs less; it also
offersimmediate pain relief. However, because its effect
is short-lived, it does not sustain a pain relief very long
after surgery.! Therefore, postoperative non-steroidal
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anti-inflammatory drugs (NSAIDs) and opioids are pre-
scribed for continuous pain relief after hemorrhoidec-
tomy, but still not satisfied. NSAIDs have been shown to
be as effective as but safer than opioid analgesics for
post-hemorrhoidectomy pain relief,> but may cause
bleeding by inhibiting platelet function and prolonging
bleeding time.® Therefore, ther use in patients who are
at risk of bleeding should be prohibited.* Further, the nar-
cotic-rdated side effects including nausea, constipation,
and urinary retention may prolong hospital stay.®
Postoperative pain is a multifactorial symptom in-
volving ongoing sensory signals generaed from the
damaged tissue and injured nerves, by thetransmission of
whichthe central nociceptors are sensitized. Human stu-
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dies have shown that N-methyl-D-aspartate (NMDA) re-
ceptor antagonistsinhibit the central nociceptive neurons
sensitization, thus, attenuating neuropathic and post-
operative pains.5° In experimental study, NMDA re-
ceptors have been demonstrated to play an important
role in neuronal wind-up, thus, by blocking NMDA re-
ceptors activation it may prevent nociceptor central sen-
stization.™! In laparotomy, dextromethorphan (DM) re-
duces the intraoperative mor phine requirement and thus,
it is necessary to go further to examine whether post-
operative administration of DM is equally effective.
Recently, we have also found that DM provides a weak
anal gesic/antihyperalgesic effect in laparoscopic chole-
cystectomy (L C).}? Therefore, the purpose of this study
was to examine whether DM administered at the end of
surgery could prolong the analgesic effect of local anes-
thetic, thus, improving the quality of post-hemorrhoidec-
tomy pain relief and reducing the need and side effects of
narcotic.

Materials and Methods

With institutional approval and patient written in-
formed consent, sixty ASA |-l patients of both sexes,
scheduled for hemorrhoidectomy (Grade I11-1V) were
randomly divided into control and study groups. Patients
who had received opioids or NSAIDs within one week
and other medications that could interact with dextro-
methorphan, such as quinidine, flecanide, mexiletine,
fluoxetine, amitriptyline, nortriptyline, and propafenone
were excluded. At the end of surgery, patientsin the stu-
dy group (n = 30) were given an intramuscular injection
contaning 40 mg DM and 20 mg chlorpheniramine
(CPM). Patientsin the control group (n = 30) were like-
wise given an intramuscular injection containing only 20
mg of CPM. The injection of CPM in the control group
was to counter-balancethe CPM effect inthe study group
in which the DM injection used contained CPM (5mgin
each 10 mg of DM) made to the spedifications.

All patients received local anesthesia in the Jack-
knife position with 10 ml 2% lidocaine thinned by 30 mL
normal saline containing 0.4 mg of epinephrine. Modi-
fied Whitehead procedure was selected for hemorrhoi-
dectomy. Standard vital signs monitoring included el ec-
trocardiogram, non-invasive blood pressure and pulse
oximetry. No opioids or NSAIDs were given during op-
eration. All patients were taught how to use the visual
analog scale(VAS) (0-10 cm, 0 = no painand 10 = worst
painimaginable) to score the painintensity the day before
surgery. Pethidine (1 mg/kg, IM) was prescribed for
postoperaive pain relief if VAS > 3. We recorded the
time from the administration of the assigned drug to the
first pethidine injection, the worst pain score, total pethi-

dine consumption, and pethidine-related side effects
(such as nausea, vomiting, dizziness, hot flushes, drowsi-
ness, heartburn, and headache) up to 48 h. The study was
designed on adouble-blind basis and dl the assessments
were carried out by a resident anesthesiologist who was
blind to the study. Side effect if any wastreated with ap-
propriate medication, if necessary.

M ost data were presented asmean+ SEM and stat-
istically analyzed with Student'st-test. The Log-rank test
was used to evaluate the statistical difference of thetime
from the injection of the assigned drug to thefirst pethi-
dine injection. Pain scores were analyzed using the
Mann-Whitney U test. The 32 test was used to evaluate
the statisti cal differences of meperidine requirements and
side effects. P value < 0.05 was considered to be of stat-
istical significance.

Results

There were no demographic daa and surgical time
differences between the two groups (Table 1). The aver-
age time from the end of operation to the first pethidine
i njection wassignificantly longer inthe study group (17.8
+ 3.7 h) than inthe control group (5.4+ 1.6 h, P = 0.006;
Table 2). The total pethidine consumption was signifi-
cantly lessinthe study group (77.5 + 12.2 mg) thaninthe
control group (139.5 £ 11.5 mg, P < 0.001; Table 2). As
to the worst pan score in those patients asking for pain
relief with pethidine, therewas no difference noted onthe
worst pain score between the control group (7.5 + 0.2)
and the study group (7.1 £ 0.2, P = 0.09). Most of the
worst pain scores were reported at the time of pethidine
injection, particularly at the first injection (Table 3).
However, astatistically significant reduction in the num-
ber of patients who required pethidine injection was
noted in the study group (21 vs. 29, P < 0.005; Table 2).
Seven and one patients suffered from the pethidine-
related side effeds (nausea, vomiting, dizziness and

Table1. Demographic Data

Control Sudy

(n=30) (n=30)
Age (yr) 432+23 39.6+27
Sex (M/F) 18/12 20/10
Wei ght (kg) 62.0+£2.0 59.8+1.8
Height (cm) 1649+15 163.3+14
Operati on durtion (min) 40.3+1.8 42+21

The contral group patients received CPM 20 mg | M, while in the study
group patients received 40 mg DM containing 20mg CPM IM given &
the end of surgery. Dataare presented as mean + SEM. There ae no
significent diff erences between the two groups.
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Table 2. Postoperative Analgesia, Incidence of Side
Effects and Pethidine Requirement

Control Study
(n=30) (n=30)

Timeto 1st pethidine injection (hr)* 54+16 17.8+3.7%
Total pethidine consumption (mg)"  139.5+ 11.5 77.5+ 12.2°
Pethidine requirement " 29 21°
Pethidine-related side effects'™ 7 14

*The datistic method was Log-rank test; the data was presented as
mean + SEM; a: P = 0.006. TThe statistic method was Student's t test;
b: P <0.001. ™The statistic method was +f test; c: P < 0.005; d:P <
0.025. Sideeffectsincluded nausea, vomiting, dizziness and headache
Pethidine-related side effects and pethidine requirement represent pa
tients who had any one of these side efects or required pethidine in-
jectionfor panrelief.

headache) in the control and the study groups respec-
tively (P < 0.025; Table 2). The VAS scores were less
than 3 in those patients who did not require pethidine in
both groups. There were no DM and CPM-related side
effects (such as dizziness, hot flushes, tremor, drowsi-
ness, heartburn, nausea, and vomiting) seen within the
2-hr observationinthe postoperativerecovery room (data
not shown).

Discussion

The present study showed that patients who re-
ceived postoperative DM injection obtained good post-
operative painrelief asreflected by both longer timefrom
its administration to the first pethidine injection and less
total pethidine consumption. Furthermore, a significant
reduction in the number of patients who required further
pethidine injection for pain rdief was also noted in DM
group patients. A significant attenuation of pethidine-
related side effects was observed in the study group. Ir-
respective of whether receiving DM injection or not, all
the patientswho asked for thefirst doseof pethidinerated
theintensity of pain with similar soores; it reflected that
all these patients felt severe pain when asked for pethi-
dine injection because we had suggested to patients be-
fore surgery tha a pain with a score more than 3 was of
clinical significance. The results suggested that all pa-

Table 3. Visual Analog Pain Scores

Control Study P vaue
(n=29) (n=21)

Atfirg pethidineinjection 75+02 7.1+0.2 0.09

Data ae expressed as mean + SEM. Thee is no difference at pain
soores of thefirst pethidineinjection between two groups. Thestdistic
method wasMann-Whitney U test.

tient followed our advice to ask for treament of pain.

Evidence from animal models and clinical studies
has demonstrated that DM can alleviate some types of
pain, such as neuropathic, thermal and postoperative
pains by inhibitingthe NMDA receptors. Tal et al.®* and
Mao et al.**found that DM could reduce the neuropathic
pain syndromes resulting from the peripheral nerve in-
jury inrats. Klepstad et al.*® reported that DM (125 mg/
day) reduced post-herpetic neurdgia in a double-blind
trial. Moreover, I1kjaer et al.*® demonstrated that DM 60
and 120 mg reduced the magnitude of secondary hyper-
algesia to pinprick, but had no influence on primary
hyperalgesia and pain of prolonged noxious thermal
stimulation. In a double-blind, randomized, placebo-
controlled crossover design where six volunteers were
givenora dosesof DM 15, 30, 45 mg, and placebo, Price
and colleagues found that DM reduced slow temporal
summation of electrically and thermally evoked second
pain (a correlation with wind-up) in a dose-dependent
manner.” Grace et al.*® demonstrated that oral DM re-
duced intraoperative morphine requirement in laparo-
tomy. In our previous study, we found that i ntramuscul ar
DM during laparoscopic cholecystectomy, provided an
analgesic effet.’? The result of the study is consistent
with our inference that DM provides an analgesic effect
after hemorrhoidectomy.

However, these positive results still have been the
subject of controversy. Kauppila et al.* found that DM
100 mg (oral) did not attenuate the pain produced by topi-
cal application of capsaicin or ischemia. McQuay et al . ?°
also failed to demonstrate that DM had any analgesic ef-
fect on neuropathic pain syndromes at dosage of either
40.5mgor 81 mg daily in a10 days observation. More-
over, McConaghy et al 2! found that two doses of 27 mg
DM given before operation and three further doses given
8, 16 and 24 h after operation, did not produce any benefit
for postoperative painrelief. The negative results of tho-
se reports narrated above might be dueto the fact that the
dosages of DM were probably too smdl in comparison
with ours. The bioavailability of oral DM is only about
10% of that of intravenous DM 22 while the bioavail abi-
lity of intramuseular DM is similar to intravenous DM.
Moreover, the onset of intramuscular DM is dmost as
rapid as 1V DM in our study. Nelson et al.?® found that
DM in higher oral dose of 381 mg/day which is com-
patible to our intramuscular dose of 40 mg did provide a
satisfactory pain relief for panful diabetic peripheral
neuropathy.

Local anesthetic infiltration which prevents pain
impulses from reaching the spinal cord avoids initiation
of neuronal wind-up. It can also block the feedback am-
plification of the neuronal pain signal at the spinal cord
level and serves to lightern the physiologic response to
pain.?* Blocking NMDA receptors has been demonstra-
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ted to prevent neuronal wind-up and spinal nociceptive
neurons hyperexcitability.''?> Besides, the NMDA anta-
gonists have been proved to be particularly effective in
preventing the consequences of noxious afferent input
resulting from ongoing damage of neurons.® In the pre-
sent study, DM, being a NMDA antagonist, might en-
hance thelocd anesthetic effect by blocking the NMDA
receptors. Many experimental studies have indicated that
a blockade of the NMDA receptors done before the no-
xious stimuli enter the central nervous system is more
effective than one performed after.?52” Whether the ad-
ministration of DM before surgery may enhance the pre-
emptive effect of local anesthetic infiltration warrants
further investigation.

We conclude that intramuscular DM injection, fol-
lowing local lidocaine infiltration, could reduce the in-
tensity of postoperative pain, decrease the pethidine con-
sumption, and delay the need of pethidine after hemor-
rhoidectomy.

References

1. Lacerda-Filho A, CunhaM elo JR: Outpatient haemorrhoi-
dectomy under local anaesthesa. Euro J Surg 163:935-940,
1997.

2. O'Donovan S, Ferrara A, Larach S, Williamson P: Intraoper-
ative use of Toradol facilitates outpati ent hemorrhoidectomy.
Dis Colon Rectum 37:793-799, 19%4.

3. Spowart K, Greer |A, McLaren M, Lloyd J, Bullingham RE,
ForbesCD: Haemodtati c effectsof ketorolac with and without
concomitant heparin in normal volunteers. Throm Haemost
60:382, 1988.

4. Nuki G: Pain control and the use of non-steroidal analgesic
anti-inflammatory drugs. Br Med Bull 46:262-278, 1990.

5. Jaffe H, Martin WR: Opioid analgesics and antagonists. In:
Goodman LS, Gilman A, eds. The Pharmacol ogic Basis of
Therapeutics. 7th ed. New York: The M acmillan Company,
p491-531, 1985.

6. Chu YH, Wong CS, Ho ST, Watkins WD: Epidural coadmin-
istration of ketamine and morphi ne attenuates the neuropathic
pain: A casereport. The Pain Clinic 8:263-267, 1995.

7. Wong CS, Shen TT, Liaw WJ, Cherng CH, Ho ST: Epidural
coadministration of ketamine, morphine and bupivacaine at-
tenuates post-herpetic neuralgia— A case report. Act Anaes-
thesiol Sin 34:151-155, 1996.

8. Lin TC, Wong CS, Chen FC, Lin SY, Ho ST: Long-term epi-
dural ketamine, morphine and bupivacaine attenuates refl ex
sympathetic dystrophy neuralgia. Can JAnaesth 45:175-177,
1998.

9. Wong CS, Liaw WJ, Tung CS, SuY F, Ho ST: Ketamine pot-
entiates analges c effect of morphinein postoperative epidural
pain control. Reg A nesth 21:534-541, 1996.

10. Chia YY, Liu K, Liu YC, Chang HC, Wong CS: Adding
ketamine in a multimodal pati ent-controlled epdiural regimen
reduces postoperative pain and analgesic consumption. Ane-
sth Analg 86:1245-1249, 1998.

11. DaviesSN, LodgeD: Evidenceforinvolvement of N-methyl-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

D-agpartate receptors in "wind-up" of class 2 neurons in the
dorsal horn of therat. Brain Res 424:402-406, 1987.

WuCT, YuJC, Yeh CC, Liu ST, Li CY,Ho ST, Wong CS: Pre-
incisona dextromethorphan treatment decreases postopera-
tive pain and opioid requirement after laparoscopic cholecy-
stectomy. A nesth Analg 88:1331-1334, 1999.

Tal M, Bennett GJ D extrorphan relieves neuropathic heate-
voked hyperalgesa in the rat. Neurosci Lett 151:107-110,
1993.

Mao J, PriceDD, HayesRL, Lu J, Mayer DJ, Frenk H: Intra-
thecal treatment with dextrorphan or ketamine potently redu-
ces pain-rel ated behaviors in arat model of peri pheral mono-
neuropathy. Brain Res 605:164-168, 1993.

Klepstad P, Borchgrevink PC: Four years treatment with
ketami ne and a trial of dextromethorphan in a patient with se-
vere post-herpetic neuralgia.  Acta Anaesthesiol Scand 41:
422- 426, 1997.

Ilkjaer S, Dirks J, Wernberg M, Dahl JB: Effect of systemic
N-methyl-D-aspartate receptor antagonist (dextromethor-
phan) on primary and secondary hyperalgesiain humans. Br J
Anaesth 79:600-605, 1997.

PriceDD, Mao J, Frenk H, Mayer DJ The N-methyl-D-aspar-
tate receptor antagonist dextromethorphan selectively reduces
temporal summati on of second painin man. Pain 59:165-174,
1994.

Grace RF, Power |, Umedaly H, Zammit A, Mersades M, Co-
usins MJ, Mather LE: Preoperative dextromethorphan redu-
ces intraoperative but not postoperative morphine require-
ments after laparotomy. Anesth Anal g 87:1135-1138, 1998.
Kauppila T, Gronroos M, PertovaaraA: An attempt to attenu-
ate experimental pain in humans by dextromethorphan, an
NMDA receptor antagonist. Pharmacol Biochem Behav 52:
641-644, 1995.

McQuay HJ, Carroll D, Jadad AR, Glynn CJ, Jack T, M core
RA, Wiffeh PJ. Dextromethorphan for the treatment of neur-
opathic pain: A double-blind randomised controlled crossover
trial with integral n-of-1 design. Pain 59:127-133, 1994,
McConaghy PM, McSorley P, McCaughey W, Campbell WI:
Dextromethorphan and pain after total abdominal hysterec-
tomy. Br JAnaesth 81:731-736, 1998.

Wills RJ, Martin KS: D extromethorphan/dextrorphan dispo-
stion in rat plasma and brain. Pharm Res 5 (suppl.): s193,
1988.

Nelson KA, Park KM, Robinovitz E, Tsigos C, Max MB:
High-dose oral dextromethorphan versus placebo in painful
di abeti c neuropathy and postherpetic neuralgia.  Neurology
48:1212-1218, 1997.

Woolf CJ, Chong MS: Preemptiveanalgesa— Treating post-
operative pai n by preventi ng the establishment of central sen-
gtization. Anesth Analg 77:362-379, 1993.

Dickenson AH, Sullivan AF: Evidence for a role of the
NMDA receptor in the frequency dependent potentiation of
deep rat dorsal horn noci ceptive neurons following C fiber
simulation. Neuropharmacology 26:1235-1238, 1987.
Yamamtoo T, Yaksh TL: Comparison of antinoci ceptive ef-
fects of pre- and post- treatment with intrathecal morphine,
and MK-801, and NMDA antagonist, on the formalin test in
therat. Anesthesiology 77:757-763, 1992.

Dickenson AH, Sullivan AF. Subcutaneous formalin-induced
activity of dorsal horn neuronsin therat: Differential response
to an intrathecal opiate administered pre- or post formalin.
Pain 30:349-360, 1987.



FANG-LIN CHANG ¢ al. 183
Dextromethor phan
de-
xtromethorphan (DM) NMDA
DM
ASA |-l1
DM 40mg CPM 20mg CPM 20 mg
pethidine (1 mg/kg) 48
pethidine pethidine pethidine
pethidine 54+16 178+3.7 Pethidine
1395 + 11.5( ) 775+ 12.2( ) pethidine
29( ) 21( ) pethidine VAS 7.5+02
( ) 71+£02( ) pethidine 7( ) A )
DM pethidine
pethidine pethidine

Dextromethorphan




