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Effect of Music During General Anesthesia on Anesthetic
Consumption During Vitrectomy Surgery
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Background: Controversy remains about the positive role of music during general anesthesia and postoperative recovery. We, therefore, tested
the hypothesis that intraoperative exposure to classical music reduces the propofol necessary to maintain the bispectral index (BIS) close to
50 during vitrectomy surgery.

Materials and Methods: This double-blind clinical study is evaluating 50 patients undergoing vitrectomy surgery under general anesthesia. Patients
were randomly assigned to music and white noise groups, and relevant sounds were played to patients after induction of anesthesia. The two
groups were compared for the use of propofol as an anesthetic to maintain a BIS near 50 and for postoperative pain, anxiety, nausea, and vomiting.

Results: Propofol consumption to maintain the set BIS score was much lower in the music group than in the white noise group (78.72 £+ 25.76
microgram/kg/min and 117.91 + 36.78 microgram/kg/min, respectively, P-value = 0.000). Postoperative pain scores were also much lower in
the music group than in the white noise group (P-value = 0.000) and anxiety levels between these two groups did not differ (P-value = 0.870).
No patient in the music group had complaints of postoperative nausea and vomiting (PONV) compared to six patients in the white noise
group (P-value =0.011).

Conclusions: Listening to music during general anesthesia for vitrectomy surgery can reduce the use of anesthetics, postoperative pain, and
PONV. Further, controlled studies are necessary to confirm our results.
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INTRODUCTlON Vitrectgmy is one of the most common eye surgeries
worldwide! and most patients who undergo this surgery have
various underlying conditions such as diabetes, hypertension,
ischemic heart disease, or heart failure. Because of anesthetics’
effects on vital organs such as the heart and respiratory system,
performing general anesthesia under these conditions can be
associated with complications in these systems. To reduce these
risks, efforts are being made to use safer methods of anesthesia.
Various anesthetic procedures have been proposed for this type
of surgery, but to date, there has not been sufficient evidence
of a suitable procedure.l One of these methods is the use of

Numerous studies have shown that anxious patients have
concerns about their overall outcome and postoperative pain
control during their planned surgery and anesthesia.l"? These
can increase their stress markers and cause fluctuations in their
hemodynamics that could adversely affect their postoperative
recovery.’! Pharmacological agents are commonly used to
relieve patients’ perioperative anxiety and pain, but patients
can experience significant side effects that limit their use.
Therefore, music can be a very desirable non-pharmacological
alternative that is inexpensive and has almost no side effects.
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low doses of anesthetics, and using any method that reduces
the use of these drugs can reduce the potential risks.

The development of psychoanalysis in the twentieth
century introduces music therapy as a non-pharmacological,
economical, and safe method. Current studies support music
therapy as an effective way to reduce anxiety and pain.[>7

Evidence of memory and awareness during general anesthesia
indicates that some cognitive functions are preserved in
surgical patients who appear to be adequately anesthetized (i.e.,
unaware of what is happening in the operating room). This
finding has important implications for both clinical studies
and memory research.®?

Music therapy during abdominal and cancer surgeries has
been associated with hemodynamic stability and reduction of
postoperative complications.” This modality is also used to
facilitate the extubation procedure in the intensive care unit
and to cause relaxation in spinal anesthesia.l'®!" Various studies
suggested music therapy during or after surgical procedures,
but this has not yet been implemented due to insufficient
evidence and/or technical problems.

A 2016 systematic review showed that music was effective
in reducing anxiety, but pointed to the need for more detailed
investigations.[?) On the other hand, some investigators
rejected these concepts due to patients’ passive listening and
the staff’s music choices.P! It should also be noted whether
the music is causing these effects or whether any frequency
detected by the auditory cortex would have the same effect. To
investigate this thesis, white noise was introduced.

One of the main disadvantages of some previous studies
was the inappropriate determination of the control group. In
the present study, white noise was used to create a standard
group. White noise is a type of sound obtained by combining
different sound frequencies. If you combine all conceivable
tones that humans can hear, white noise is created. It is called
“white” because the density function of its power spectrum
is nearly constant at all frequencies. The adjective “white” is
chosen here for the same reason it is used to describe white
light. White noise is used in medicine to mask other sounds,
like tinnitus. Because of its neutral nature, it is used to match
control groups in music therapy studies.['!:*!

Due to limited and conflicting data on the role of music during
surgery under general anesthesia, we hypothesize that the
calming effects of classical music during general anesthesia
may result in reducing the need for anesthetics during surgery.
This study aimed to investigate the effect of classical music on
the amount of anesthesia used during vitrectomy. In addition,
pain, anxiety, and postoperative nausea and vomiting (PONV)
were examined.

MaTeRriALS AND METHODS

This randomized clinical study was conducted on patients
with American Society of Anesthesiology (ASA) classification

2

I and II undergoing vitrectomy surgery. After approval by
institutional committee for ethics and clinical trial, and
obtaining informed consent from the patients, all patients
over 18 years of age who were referred to the operating room
for vitrectomy surgery were included in this study. Patients
with hearing impairments, mental health problems, prolonged
use of tranquilizers or analgesics, and those with alcoholism or
other illicit drug addictions were excluded from the study. None
of the patients received anti-anxiety medication before surgery,
and they were only taking medications related to their chronic
conditions, such as diabetes and high blood pressure, on the
day of surgery. Three patients were excluded from the study
due to the use of hypnotics (benzodiazepines), two patients
were excluded due to dissatisfaction, and finally, 50 patients
were randomized into two equal groups of music (M) and
white noise (W) [Figure 1].

As soon as the patients entered the operating room, they
underwent standard monitoring with non-invasive blood
pressure, electrocardiogram, and pulse oximetry. In addition,
the bispectral index was used to monitor the depth of anesthesia
and the BIS VISTA device (Aspect Medical Systems, Newton,
MA USA) was used to monitor the depth of anesthesia.

General anesthesia was performed in all patients by the same
method with intravenous injection of midazolam 0.02 mg/kg
and fentanyl 2 micrograms/kg as premedication three minutes
before induction. Intravenous injections of lidocaine 1 mg/kg,
propofol 1.5 mg/kg, and atracurium 0.5 mg/kg were used
for induction. The laryngeal mask was used for airway
management in all patients and mechanical ventilation was
initiated to maintain ETCO2 close to 30 mmHg. Propofol
was used to maintain the BIS at about 50 throughout the
procedure. After anesthesia induction, standard music player
headphones (BT Trek, Stori Beat, and Move BT) were placed
in the correct position for all patients, and the anesthesiologist
blindly selected either the music files (M group) or white
noise (W group) per random number from the table. Classical
music was selected from a previous study. Kuan et al. suggested
three unfamiliar relaxing music: Appalachian Spring: Ballet
for Martha, by Copeland; Florida Suite: III Sunset-Near the

55 patients were enrolled

l

5 patients did not meet
inclusion criteria

l

50 patients included
25 patients in white noise 25 patients in music

group group

2 patients withdrew their
consent

3 patients used sedative/
hypnotic drugs

Figure 1: 50 patients were randomized into two equal groups of
music (M) and white noise (W)
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Plantation, by Delius; The Birds: The Dove, by Respighi.l'
They are introduced as more relaxing than known music. So,
we decided to use these three pieces and call them classical
music. Loudness was verified using audio samples for patient
comfort. To prevent possible hearing damage, the volume was
turned up to a maximum of 85 dB by the recommendation of
the World Health Organization. The headphones stayed in
place until the end of the operation. At the end of the operation,
the sound stopped and the headphones were removed. Blood
pressure, heart rate, and BIS score were recorded at baseline
and every 15 minutes during anesthesia. The amount of
propofol used was recorded. Vital signs, pain intensity,
the presence of nausea or vomiting, and restlessness were
assessed in the recovery room. Pain intensity was measured
on a 10-grade visual analog scale (VAS), from no pain (= 0) to
maximal possible pain (= 10). Agitation was measured using
the Riker Sedation-Agitation Scale [Table 1].1'%!

Data analysis was performed using SPSS software
version 17. Due to the normality of the statistical population
distribution (confirmed by the Kolmogorov-Smirnov test),
the Chi-square test was used to examine qualitative variables
and the independent #-test was used to examine quantitative
variables and the significance level was less than 0.05 in all
cases.

ResuLts

In this study, 50 patients were divided equally into two groups,
music and white noise. Due to the normal statistical distribution
of the population, an independent 7-test was used to compare
mean age and body mass index and there was no significant

difference between the two groups. Using the Chi-square test, it
was observed that there was no significant difference between
the two groups in terms of the sex of the study participants. In
both groups, the number of individuals of both sexes was equal.

The patients’ hemodynamic status was assessed before and
after anesthesia, including measurements of blood pressure
and heart rate. Before anesthesia, systolic, diastolic, and
mean blood pressures were insignificantly higher in the M
group than in the W group (P-value was 0.77, 0.75, and 0.29,
respectively). This difference between the two groups was
reduced after surgery and in the recovery room, and was
also not significant. The mean heart rate before surgery was
significantly lower in the M group which was 80 + 16 vs.
91 + 15 in M and W groups, respectively (P-value = 0.02).
This difference was reduced in the recovery room and became
insignificant (P-value = 0.51) [Table 2].

Only six (24%) of the participants in the W group developed
postoperative nausea in the recovery room, which was mild
and required no medical treatment. No one in the M group
experienced postoperative nausea or vomiting. No vomiting
was reported in either group. There were significant differences
between the two groups (P-value = 0.011). As propofol itself
is an antiemetic, the low prevalence of nausea and vomiting
in the study population was to be expected.

The postoperative pain intensity was evaluated by the
standard VAS method, and it showed that the mean pain
intensity in the M group was significantly lower than in the
W group (P-value = 0.000). Moderate pain was reported
in 3 (12%) in the M group and 18 (72%) in the W group.

Table 1: Riker Sedation-Agitation Scale

Score Description Explanation

7 Dangerous agitation Tries to remove monitors and devices or climb out of bed; tosses and turns; lashes out at staff

6 Very agitated Remains restless despite frequent verbal reassurance; bites endotracheal tube; requires restraint

5 Agitated Anxious or restless; attempts to move; calms down with reassurance

4 Calm and cooperative Calm; easy to arouse; able to follow instructions

3 Sedated Difficult to awaken; responds to verbal prompts or gentle shaking but drifts off again

2 Very sedated Incommunicative; responds to physical stimuli but not verbal instructions; may move spontaneously
1 Unarousable Incommunicative; little or no response to painful stimuli

Table 2: Vital signs before and after anesthesia

Parameter Music group Wight noise group P
Mean Std. Deviation Mean Std. Deviation

SBP before anesthesia, mmHg 145.68 20.30 135.16 20.89 0.770
DBP before anesthesia, mmHg 85.24 13.79 84.00 13.742 0.752
MAP before anesthesia, mmHg 105.38 13.77 101.05 15.14 0.295
HR before anesthesia,/minute 80.92 16.75 91.20 15.36 0.028
SBP in the recovery room, mmHg 141.72 13.32 133.60 19.98 0.097
DBP in the recovery room, mmHg 86.72 9.17 84.04 9.84 0.324
MATP in the recovery room, mmHg 105.05 8.13 100.56 12.05 0.129
HR in the recovery room,/minute 75.76 11.88 86.48 24.04 0.51

SBP=Systolic blood pressure, DBP=Diastolic blood pressure, MAP=Mean arterial pressure, HR=Heart rate

Advanced Biomedical Research | 2023



[Downloaded free from http://www.advbiores.net on Sunday, March 26, 2023, IP: 178.173.134.149]

Tajbakhsh, ef al.: Success rate of catheterization with US training

Riker Sedation-Agitation Scale was used to evaluate
the level of calmness of patients in the recovery room.
Although it was lower in the M group, it wasn’t statistically
significant (P-value = 0.164) [Table 3].

The duration of anesthesia was longer in the M group
and the difference between the two groups was not
significant (P-value = 0.962). For standardization, we
calculated propofol consumption based on patient weight
and duration of anesthesia. Mean propofol consumption
was significantly lower in the music group (78.72 + 25.76
and 117.91 + 36.78 micrograms/kg/min in M and W groups,
respectively) (P-value = 0.000).

Discussion

Postoperative recovery has focused on pharmacological
interventions to minimize pain, nausea, and vomiting, and
agitation during the postoperative period. Our results tentatively
suggest a role for non-pharmacological interventions. We
propose that the use of music during general anesthesia may
positively impact postoperative recovery after vitrectomy.

There have been mixed reports of the benefits of music in
reducing perioperative anxiety, anesthetics or sedatives, and
pain. Music is relatively ineffective when a pain stimulus is
severe.l'! A review article by Matsota et al. concluded that
music’s effectiveness depends on the patient’s individual
disposition.!'”

Previous studies have measured the effect of music on patients’
anxiety before and after surgery. A study by Ajorpaz et al.
in 2011 showed that listening to music in the waiting room
before surgery reduced patients’ anxiety.l'® Koch et al. showed
the positive effect of this method on reducing anxiety during
spinal anesthesia.l'”! A study by Al-Jubouri et al. in 2021
showed that music reduces anxiety before chemotherapy.”

Binns-Turner ef al. and Kahloul ef al. showed a reduction in
postoperative anxiety in the music therapy group.?'** We used
the Riker Sedation-Agitation Scale to assess patients’ level
of calmness in the recovery room and found no significant
association (P-value = 0.164).

In a crossover clinical trial conducted by Choi ef al., there was
a significant effect of music on reducing pain experienced by
patients during cataract surgery.”®! Koch et al. also showed
reduced pain from intraoperative music in patients undergoing
lithotripsy treatment who received patient-controlled
intravenous opioid analgesia.!'”’

In the above studies, the effect of auditory interventions was
on conscience patients. But, in a study by Ikedo ef al. in
2007, people undergoing general anesthesia for heart surgery
were divided into three groups: the first group by hearing
sounds of prayer, the second group by hearing a soothing
sound using the Hemi-Sync technique, which is said to
coordinate the two brain hemispheres, and the third group
without hearing intervention. In contrast to our study, this
study showed no difference between the groups regarding
general complications after the operation.?* Nikandish et al.
in 2007 showed that the use of Spanish music during general
anesthesia for cesarean section did not affect postoperative
anxiety and nausea compared to the control group. In their
study, no auditory intervention was carried out in the control
group either.” In the 2016 Kahloul study, music therapy
under general anesthesia during abdominal surgery showed
favorable outcomes, and control of systolic blood pressure,
arousal quality, and postoperative pain intensity were better
than in the control group. Again, their control group had no
auditory intervention.??’ Szmuk showed that the end-tidal
concentration of sevoflurane required to maintain the BIS
near 50 during laparoscopic cholecystectomy was virtually
identical in patients exposed to music or not.?®! In the present

Table 3: Gender, PONV, pain, and sedation/agitation results in the music and white noise groups

Parameter Music group White noise group P
Numbers % Numbers %
Gender
Male 11 44.0 12 48.0 0.571
Female 14 56.0 13 52.0
PONV
None 25 100.0 19 76.0 0.011
Mild 0 00.0 6 24.0
Severe 0 00.0 0 00.0
Pain
Mild 22 88.0 7 28.0 0.000
Moderate 3 12.0 18 72.0
Severe 0 00.0 0 00.0
Sedation/Agitation (based on the Riker Sedation-Agitation Scale
Sedate 12 48.0 12 48.0 0.870
Calm 12 48.0 7 28.0
Agitate 1 4.0 6 24.0

PONV=Postoperative nausea and vomiting

4
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study, it was shown that listening to music during general
anesthesia could reduce the dose of propofol without losing
adequate anesthetic depth. Using fewer anesthetics during
surgery reduces the likelihood of hemodynamic changes
during surgery. This also helps to better awaken after the
anesthesia. We tried to consider a fixed BIS number for
individuals to measure the total dose of propofol during
surgery. This method results in less propofol consumption,
thereby reducing the possible side effects.

The 2001 Nilsson reported no beneficial effect of listening to
music during surgery in reducing PONV.?”! Nikandish also
failed to demonstrate the benefit of music in reducing PON V.
In the present study in the music group, there was no case of
postoperative nausea or vomiting. Twenty-four percent of
the control group suffered from mild nausea in the recovery
room. Although this effect was statistically confirmed in our
study (P-value = 0.011), a larger study is recommended to
investigate this effect due to the small number of cases.

Cepeda et al. found that several nonpharmacological
therapies had a minimal impact when a painful stimulus was
moderate-to-severe.[' A 2010 study by Whitaker et al. showed
a significant reduction in postoperative pain by music?* and
Schneider and Kahloul confirmed similar effects.?2?°1 In
the present study, increasing average pain intensity in the
W group was seen and differences between the two groups
were significant (P-value = 0.000). Again, this secondary
consequence may require increasing the sample size to show
a significant impact. Our results differ from several studies and
this discrepancy could be related to the type of music played.

ConcLusioN

Technological advancements help people to easily listen to
music and access a variety of music genres. In our study, the
effect of listening to music during surgery on reducing the
need for anesthesia and, nausea and vomiting after vitrectomy
was confirmed, and because of its easily administered, low
cost, and safety as a non-pharmacological method, it can be
used during surgery with better control of vital functions,
reduction of postoperative complications, and costs. Our study
had limitations such as differences in patients’ psychological
backgrounds and their possible responses to listening to
music in the operating room. In addition, the prevalence of
COVID-19 disease prevented us from conducting the study in
large numbers and the study was conducted with an acceptable
minimum number. For a more detailed study of the effect of
listening to music, it is recommended to use a larger sample
size and a variety of different operations.
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