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Abstract

Purpose Our intention was to assess the effectiveness of

preoperative oral melatonin medication on sedation, sleep

quality, and postoperative analgesia in patients undergoing

elective prostatectomy.

Methods Fifty-two ASA I–II patients undergoing elective

prostatectomy were included in this study, randomly divi-

ded into two groups. Patients received an oral placebo

(n = 26) or 6 mg melatonin (n = 26) the night before and

1 h before surgery. All patients received a standard anes-

thetic protocol. At the end of surgery, all patients received

tramadol i.v. via a PCA device. Extubation time, intraop-

erative fentanyl consumption, and recovery time were

assessed at the end of the operation. Pain scores, tramadol

consumption, and sedation scores were assessed at 1, 2, 4,

6, 12, 18, and 24 h postoperatively, and sleep quality and

subjective analgesic efficacy were assessed at 24 h after

surgery.

Results There were no significant differences in demo-

graphic data between the groups. Extubation time and

recovery time from anesthesia were significantly longer in

the melatonin group (P \ 0.05). Intraoperative fentanyl

usage, pain scores, and tramadol consumption were sig-

nificantly lower in the melatonin group (P \ 0.05). The

postoperative sleep quality of patients was significantly

better in the melatonin group than in the control group

(P \ 0.05). Postoperative VAS of pain was significantly

lower in the melatonin group compared with the control

group at 1, 2, 4, 6, 12, 18, and 24 h postoperatively

(P \ 0.05). Subjective analgesic efficacy of patients was

significantly different between groups (P \ 0.05). The

sedation scores were significantly higher in the melatonin

group than in the control group at 1 h and 2 h after surgery

(P \ 0.05).

Conclusions Preoperative oral melatonin administration

decreased pain scores and tramadol consumption and

enhanced sleep quality, sedation scores, and subjective

analgesic efficacy during the postoperative period.

Keywords Melatonin � Postoperative analgesia �
Sedation � Tramadol � General anesthesia

Introduction

Postoperative pain affects recovery from surgery and

anesthesia. For effective postoperative pain relief, many

different analgesic agents or techniques are commonly

used, depending on the choice of doctors [1].

Melatonin, a close derivative of serotonin (5-hydroxy-

tryptamine, 5-HT), is known as a neuro-hormone that is

synthesized and secreted by the pineal gland. Its secretion

regulates and modifies circadian rhythms and sleep [2].

Environmental changes such as hospital stay, medication,

pain, stress, and general anesthesia can affect the sleep–

wake cycle. Plasma melatonin levels, which play an

important role in the regulation of sleep–wake cycles, are

decreased after surgery and in hospitalized patients [3].

Exogenous melatonin, which is often administered orally,

has a number of beneficial effects such as facilitating the

onset and the quality of sleep [4]; alleviating preoperative

anxiety and producing sedation [5]; regulating circadian
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rhythms [6]; and producing anticonvulsant and antiin-

flammatory effects [7]. It has also been suggested that

melatonin promotes the release of b-endorphin in the brain,

which may be one of the mechanisms of melatonin’s action

to induce analgesia [8].

Considering the potential wide-spectrum and pharma-

cological benefits of melatonin as a therapeutic or dietary

agent, this randomized, double-blind study was designed

and conducted to assess the effects of oral melatonin pre-

medication on postoperative analgesia, sleep quality, sub-

jective analgesic efficacy, and sedation of patients

undergoing elective prostatectomy.

Methods

The study was conducted in September 2007–February

2008. The study group comprised 52 ASA physical status

I–II patients 50–65 years old who were scheduled for

elective open prostatectomy under general anesthesia and

who could operate a patient-controlled analgesia (PCA)

device. The study was approved by the Institutional and

Central Ethics Committee. Prior approval and written

informed consent were also obtained from participants.

Exclusion criteria included a history of congestive heart

failure, valvular heart disease, hepatic or renal failure,

psychiatric disorders, sleep disorders, chronic pain syn-

dromes, mental impairment, and drug or alcohol abuse.

Patients receiving drugs with known analgesic properties

within 24 h before surgery were also excluded from the

study.

The patients were randomly divided into two groups (26

patients in each) by using a computer-generated randomi-

zation list. Patients received either a placebo tablet (control

group) or a 6-mg oral melatonin tablet (melatonin group:

Melatonina tablet; Przedsiebiorstwo Farmaceutyczne,

Ostrzykowizna, Zacrozym, Poland) the night before sur-

gery (11 p.m.) and again 1 h before surgery. Tablets were

given to the patients in an isolated quiet room in the

operating suite by a nurse who was not involved in the

study. The staff involved in data collection and patient

management were unaware of the group assignments. No

other preoperative medication was given.

In the operating room, after monitoring of heart rate

(HR), noninvasive blood pressure (NIBP), and oxygen

saturation (SpO2), an 18 G i.v. cannula was inserted. All

patients were administered 7 ml/kg saline solution before

the induction of anesthesia. After preoxygenation, anes-

thesia was induced with i.v. 1 mg/kg lidocaine, 2 mg/kg

propofol, 1.5 lg/kg fentanyl, and 0.5 mg/kg atracurium.

After tracheal intubation, the lungs were ventilated with an

initial tidal volume of 6–8 ml/kg, and respiratory frequency

of 12 breaths per minute was adjusted to maintain the end-

tidal CO2 between 35 and 40 mmHg. Anesthesia was

maintained with 1.0–1.5% isoflurane and 60% nitrous

oxide in oxygen. Patients were observed for inadequate

anesthesia [9], defined as increases in mean arterial

pressure (MAP) [30% from baseline lasting C1 min, HR

[90 bpm lasting C1 min, patient movement, eye opening,

swallowing, grimacing, lacrimation, or sweating. When

evidence of inadequate anesthesia was observed, an inter-

mittent 50 lg i.v. bolus of fentanyl was given. Tramadol

100 mg was administered i.v. immediately before discon-

tinuing isoflurane and nitrous oxide. At the beginning of

skin closure, residual neuromuscular blockade was antag-

onized with i.v. neostigmine 1.5 mg and atropine 0.5 mg.

After the skin closure at the end of surgery, anesthetic

agents were discontinued and patients were extubated.

After total recovery from anesthesia (as evaluated by the

ability to open the eyes, grip a finger, and breathe deeply on

request), all patients received PCA with i.v. tramadol and

were monitored for 24 h by the study nurses, who were

blind to the study protocol. The PCA technique and visual

analog scale (VAS) were explained to the patients during

the preoperative visit. The PCA solution contained trama-

dol 10 mg/ml. Tramadol was chosen as a rescue medica-

tion because of its less sedative effect. The administration

variables were as follows: initial dose of 1 mg/kg, demand

dose of 20 mg, lockout interval of 10 min, and no con-

tinuous infusion with PCA device (Abbot Pain Manage-

ment Provider, North Chicago, IL, USA).

The primary endpoint with respect to the efficacy of the

study drug was postoperative tramadol consumption. Sec-

ondary endpoints were VAS determination, subjective

assessment of analgesic efficacy, and sleep quality. Post-

operative pain was assessed using a VAS, where 0 cm

equaled no pain and 10 cm equaled the worst imaginable

pain. Degree of sedation was determined according to a

sedation score [10] ranging from 0 to 4 (0, alert; 1, mildly

drowsy/easy to rouse; 2, frequently drowsy/easy to rouse;

3, somnolent/difficult to rouse; 4, asleep). The efficacy of

analgesia was assessed using a subjective analgesic effi-

cacy score [10] ranging from 1 to 5, in which patients were

asked: ‘‘How effective was your medication in relieving

your pain over the last 24 h?’’, with responses being 1 =

excellent, 2 = good, 3 = satisfactory, 4 = poor, and 5 = very

poor. Sleep quality [10] was determined by asking ‘‘How

was your sleep quality during the last 24 h?,’’ with

responses being 1 = much better than usual, 2 = better than

usual, 3 = same as usual, 4 = worse than usual, and 5 =

much worse than usual. The assessment procedure was

explained to the patients during the preoperative anesthesia

consultation.

Patients were evaluated according to pain scores, HR,

NIBP, SpO2, tramadol consumption, and sedation scores at

1, 2, 4, 6, 12, 18, and 24 h. Subjective analgesic efficacy

156 J Anesth (2010) 24:155–160

123



and sleep quality were assessed at 24 h postoperatively.

Ondansetron 8 mg was given i.v. when requested by

patients or when nausea and vomiting were recorded.

Statistical analyses

Statistical analyses were made using SPSS software (Sta-

tistical Package for the Social Sciences, version 13.0;

SPSS, Chicago, IL, USA). A sample size of 25 patients was

analyzed, and a statistically significant difference of 15%

or more was detected in tramadol consumption with a

power of 85% and a significance level of 5%. Descriptive

statistics are expressed as mean ± SD unless otherwise

stated. All normally distributed variables were analyzed

using the Kolmogrov–Smirnov test. A Student’s t test was

used for comparison of the mean in normal distribution. A

chi-square test was used for categorical data. Analysis of

variance (ANOVA with post hoc Tukey’s test) was used

for repeated measures. A P value less than 0.05 was con-

sidered to be statistically significant.

Results

There were no significant differences between groups with

respect to age, weight, duration of surgery, and anesthesia

(Table 1). Extubation time and recovery time from anes-

thesia (including eye opening, responding to verbal com-

mands, and ability to grip a finger) were longer in the

melatonin group (P \ 0.05). Fentanyl consumption during

the operation was significantly lower in the melatonin

group (P \ 0.05) (Table 1).

Postoperative VAS of pain was significantly lower in the

melatonin group compared with the control group at 1, 2, 4,

6, 12, 18, and 24 h postoperatively (P \ 0.05) (Fig. 1).

Tramadol consumption was significantly lower in the

melatonin group than in the control group at 1, 2, 4, 6, 12,

18, and 24 h postoperatively (P \ 0.05) (Fig. 2).

The sleep quality of the patients in the melatonin group

was significantly better than that in the control group

(P \ 0.05) (Table 2).

There was a significant difference in subjective anal-

gesic efficacy between groups (P \ 0.05) (Table 3). The

sedation scores were significantly higher in the melatonin

group than in the control group at 1 h and 2 h after surgery

(P \ 0.05) (Table 4).

Table 1 Patient characteristics and intraoperative variables

Variables Control group

(n = 26)

Melatonin group

(n = 26)

Age (year) 58 ± 6 57 ± 7

Weight (kg) 71 ± 7 69 ± 9

ASA-PS I/II (n) 8/18 9/17

Duration of anesthesia (min) 109 ± 8 112 ± 9

Duration of surgery (min) 104 ± 16 108 ± 10

Intraoperative fentanyl

dosage (lg)

152 ± 25 120 ± 18*

Extubation time (min) 3 ± 2 9 ± 2*

Recovery time (min) 7 ± 2 13 ± 3*

Values are shown as number of patients or mean ± SD

ASA-PS American Society of Anesthesiologists physical status

* P \ 0.05 versus control group

Fig. 1 Visual Analog Scale (VAS) pain scores in the melatonin and

control groups. VAS pain scores at T1, T2, T4, T6, T12, T18, and

T24 h postoperatively were significantly less in the melatonin group

(black bars) compared with the control group (white bars) (P \ 0.05).

*P \ 0.05 between melatonin and control groups. Values are

presented as mean ± SD

Fig. 2 Patient-controlled analgesia (PCA)-tramadol consumption

dosages in the melatonin and control groups. Tramadol consumption

at T1, T2, T4, T6, T12, T18, and T24 h postoperatively was

significantly lower in the melatonin group (black bars) than in the

control group (white bars) (P \ 0.05). *P \ 0.05 between melatonin

and control groups. Values are presented as mean ± SD
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Discussion

Melatonin has been associated with pain relief in patients

with tissue injuries [11] and possesses antiinflammatory

effects [12]. Although several findings have fueled specu-

lation that melatonin affects pain sensitivity via an opi-

atergic mechanism [13], it is conceivable that melatonin

may modulate variations in pain perception by affecting the

activity of b-endorphin [14]. However, the exact analgesic

mechanism of melatonin has been poorly understood to

date. The melatonin analgesic effect in the current study

was clinically evident by lower pain scores and reduction

in PCA-tramadol consumption during the first 24 h after

the surgery. With respect to subjective analgesia, the

patients who received oral melatonin had better analgesic

efficacy, and all patients in this group were satisfied with

their postoperative analgesia and stated that they would

prefer the same analgesic medication in the future, if

needed.

Anesthesia and surgery alter the normal circadian pat-

tern of melatonin production [15]. Isoflurane and propofol

anesthesia have been reported to elevate plasma melatonin

levels until the recovery period [15]. Patients anesthetized

with isoflurane emerged from general anesthesia more

slowly than those anesthetized with sevoflurane [16].

However, a mechanism may exist whereby these anes-

thetics change the levels of circulating melatonin. These

anesthetics may have changed GABAergic transmission

differently, thereby influencing the melatonin levels [15].

These findings indicate that isoflurane may have a higher

potential to increase circulating melatonin levels than

sevoflurane. In the present study, longer extubation time

and recovery time in the melatonin group were primarily

related to exogenous melatonin, which was given before

the operation. Secondarily, it also may be related to iso-

flurane, the inhalation agent used for maintaining anes-

thesia. The patients in the melatonin group tended to be

more sedated during the recovery period. Altered circula-

tory melatonin levels during and after isoflurane anesthesia

may be responsible for the different degrees of postoper-

ative sedation observed between the melatonin and control

groups.

It was shown that exogenous melatonin had other ben-

efits, such as prevention of delirium [17] and sleep dis-

turbances following operation [18]. Sleep disturbances are

frequently reported by hospitalized patients, and pain

appears to be an important factor in these patients [19]. It

was shown that poor sleep led to reports of higher pain

intensity; also, greater pain affected sleep quality [20].

Providing sufficient analgesia is considered to be one of the

Table 2 Sleep quality of patients

Score Control group (n = 26) Melatonin group (n = 26)

1 0 (0) 4 (15.4)*

2 0 (0) 19 (73.1)*

3 21 (80.8) 3 (11.5)*

4 4 (15.4) 0 (0)*

5 1 (3.8) 0 (0)

Sleep quality of patients at 24 h postoperatively

Values are number (percentage in parentheses)

* P \ 0.05 versus control group

Table 3 Subjective analgesic efficacy of patients

Score Control group (n = 26) Melatonin group (n = 26)

1 1 (3.8) 14 (53.9)*

2 2 (7.7) 10 (38.4)*

3 18 (69.3) 2 (7.7)*

4 5 (19.2) 0 (0)*

5 0 (0) 0 (0)

Subjective analgesic efficacy of patients at 24 h postoperatively

Values are number (percentage in parentheses)

* P \ 0.05 versus control group

Table 4 Sedation scores of patients during the first 24 h postoperative periods

Sedation

scores (h)

Control group (n = 26) Melatonin group (n = 26)

0 1 2 3 4 0 1 2 3 4

1 14 (53.9) 10 (38.4) 2 (7.7) 0 (0) 0 (0) 0 (0)* 1 (3.8)* 23 (88.5)* 2 (7.7) 0 (0)

2 7 (26.9) 17 (65.4) 2 (7.7) 0 (0) 0 (0) 0 (0)* 12 (46.1)* 14 (53.9)* 0 (0) 0 (0)

4 5 (19.2) 19 (73.1) 2 (7.7) 0 (0) 0 (0) 3 (11.5) 18 (69.3) 5 (19.2) 0 (0) 0 (0)

6 2 (7.7) 21 (80.8) 1 (3.8) 2 (7.7) 0 (0) 2 (7.7) 18 (69.3) 5 (19.2) 1 (3.8) 0 (0)

12 3 (11.5) 19 (73.1) 2 (7.7) 2 (7.7) 0 (0) 2 (7.7) 18 (69.3) 3 (11.5) 3 (11.5) 0 (0)

18 5 (19.2) 17 (65.4) 4 (15.4) 0 (0) 0 (0) 4 (15.4) 17 (65.4) 5 (19.2) 0 (0) 0 (0)

24 8 (30.8) 16 (61.5) 2 (7.7) 0 (0) 0 (0) 6 (23.0) 18 (69.3) 2 (7.7) 0 (0) 0 (0)

Values are number (percentage in parentheses)

* P \ 0.05 versus control group
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most helpful interventions to reduce sleep disturbances

[20]. Anxiety has been suggested as playing another

important role in the sleep–wake cycle, and alleviating

anxiety may improve the quality of sleep [21]. It is known

that melatonin has anxiolytic properties and that it may be

mediated via GABAergic system activation [22]. It was

demonstrated that 5 mg oral melatonin given preopera-

tively had a clinical effect on anxiolysis [5, 23]. In another

study, Caumo et al. [24] showed the effect of 5 mg oral

melatonin in attenuating anxiety and improving postoper-

ative pain response among patients undergoing abdominal

hysterectomy with epidural anesthesia. The present study

also indicated that reduction of pain during the postoper-

ative period promotes better sleep. Therefore, it is sug-

gested that the sedative-like effects of melatonin decrease

preoperative anxiety when given before surgery, and that

this effect may be associated with decreased postoperative

pain and sleeping problems because poor sleep can influ-

ence pain thresholds and, consequently, higher doses of

analgesics are required.

In the present study, the mean VAS pain score in the

control group was 7 cm at T1. This finding may be the

result of an intraoperative small dose of fentanyl, low

initial dose of tramadol in PCA, and the method that was

used to measure the perceived pain. There is no single

well-accepted and widely applicable method of measuring

intraoperative pain. In the present study, intraoperative

pain was assessed by hemodynamic changes associated

with pain, such as increases in HR and BP. In this condi-

tion, additional fentanyl was given to patients. It must be

stated that the initial dose of 1 mg/kg tramadol from PCA

may have been insufficient. Therefore, it may be appro-

priate to administer an initial dose of 2 mg/kg tramadol for

acute, severe postoperative pain for this type of surgery.

We assessed postoperative pain with a VAS, which is a

valid tool for measurement of pain but that has certain

limitations. A VAS measures pain as an nondimensional

experience; it quantifies only the intensity of pain and not

the quality of pain. Perceptions of pain, and how pain is

rated on the VAS scale, may vary considerably between

patients. All these factors may account for the high VAS

score recorded at the T1 period in the control group.

According to the sedation scores, the patients who

received oral melatonin had a significantly higher level of

sedation during the first 2-h period after surgery, compared

with the control group. Although the sedation level

increased in the melatonin group, all patients in both

groups were not difficult to arouse. This finding may be

related to the use of isoflurane and the cumulative doses of

tramadol medication. The reduced pain in the melatonin

group (evidenced by lower pain scores) may be related to

better sedation levels, which therefore promoted better

quality of sleep. Also, previous studies have demonstrated

that melatonin both induced sleep and improved sleep

quality [3, 25]. Naguib and Samarkandi [5] compared 5 mg

oral melatonin and 15 mg midazolam for effects on seda-

tion and found that midazolam produced higher sedation

levels. The patients included in their study were young

women. A limitation of the current study was that the study

investigated only men. Further studies are required to

compare the results of both genders within the same study,

based on a different type of surgery.

In conclusion, oral administration of melatonin the night

before and 1 h before surgery was effective in decreasing

both postoperative pain and PCA-tramadol consumption

and in increasing sleep quality, sedation, and subjective

analgesic efficacy in patients undergoing prostatectomy.
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