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ABSTRACT

Studies reported that more than 55% of patients complained of moderate to severe pain
up to 48 hours post craniotomy. Fentanyl is the drug of choice to manage acute pain with
disadvantages. Regional scalp block (RSB) technique using local anesthesia may be an
alternative for post craniotomy pain management. Objective: to analyze the effects of RSB
using ropivacaine 0.5% before incision compared to general anesthesia alone on the pain
scale and opioid requirements 24-hour post craniotomy. This is a single-blind randomized
experimental study. 14 Subjects were divided into two intervention groups. Patients were
18—64 years, GCS (Glasgow Coma Scale) 15, physical status ASA (American Society of
Anesthesiologists) 1-3, undergoing craniotomy. In this study, the mean of fentanyl dose
in RSB group was smaller than the group without RSB, which was statistically significant
(p=0.017). Pain was also significantly reduced in RSB group at 30 minutes (p=0.009), 1
hour (p=0.003), 2 hours (p=0.003), 4 hours (p=0.001), 8 hours (p=0.050), and 12 hours
(p=0.003) post-surgery. There was no difference in pain scale between the two groups at
24 hours post-surgery (p=0.393). RSB using ropivacaine 0.5% preincision is more
effective in reducing pain scale up to 12 hours and also reduced the requirement of

fentanyl within 24-hours post craniotomy compared to general anesthesia alone.
Keywords: Craniotomy, Fentanyl, Pain Scale, Regional Scalp Block.

ABSTRAK

Penelitian menunjukkan lebih dari 55% pasien melaporkan nyeri sedang hingga berat
sampai dengan 48 jam pascakraniotomi. Penggunaan fentanyl merupakan pilihan untuk
menangani nyeri akut tetapi memiliki efek samping merugikan. Teknik regional scalp
block (RSB) dengan anestesi lokal dapat menjadi pilihan tatalaksana nyeri
pascakraniotomi. Objektif: menganalisis efek kombinasi RSB menggunakan ropivacain

0,5% sebelum insisi dibandingkan dengan anestesi umum saja terhadap skala nyeri dan
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jumlah kebutuhan opioid selama 24 jam pascakraniotomi. Penelitian ini merupakan
analitik experimental single blind randomized. Terdapat 2 kelompok perlakuan. Pasien
usia 18-64 tahun dengan GCS (Glasgow Coma Scale) 15 dan status fisik ASA (American
Society of Anesthesiologists) 1-3 yang menjalani operasi kraniotomi. Hasil menunjukkan
rerata penggunaan fentanyl pada kelompok RSB lebih kecil dibandingkan dengan
kelompok tanpa RSB (p=0,017). Kelompok RSB bermakna mengurangi nyeri pada waktu
30 menit (p=0,009), 1 jam (p=0,003), 2 jam (p=0,003), 4 jam (p=0,001), 8 jam (p=0,050),
dan 12 jam (p=0,003) pascakraniotomi. Tidak terdapat perbedaan skala nyeri yang
bermakna (p=0,393) pada 24 jam pascakraniotomi. Penggunaan anestesi umum kombinasi
RSB mengunakan ropivacain 0,5% prainsisi lebih efektif dalam menurunkan skala nyeri
sampai dengan 12 jam dan membutuhkan dosis akumulasi fentanyl lebih sedikit dalam 24

jam pascakraniotomi dibandingkan dengan anestesi umum tanpa RSB.

Kata Kunci Kraniotomi, Fentanyl, Regional Scalp Block, Skala Nyeri.
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INTRODUCTION surgical craniotomy procedure, and

A craniotomy is a neurosurgical 56.405 other craniotomy surgical

technique performed by opening or
removing a portion of the skull as a
surgical procedure with a specific
purpose. The indications include biopsy
or resection of an intracranial mass
lesion, treatment of intracranial vascular
pathology, epilepsy treatment, and
management of trauma (Greenberg,
2010; Vadivelu et al., 2016). In 2007, in
the United States of America, there were
estimated to be 70.849 tumor craniotomy

surgical procedure, 2.237 vascular

procedure (Vacas and Van de Wiele,
2017). Whereas at Dr. Soetomo General
Hospital Surabaya in 2013, there were
1.411 patients with brain injury, 166 of
them were severe brain injury, and
18,87% - 25,27% surgical craniotomy
performed of all brain injury patients
(Wahyuhadi et al., 2014).

An intracranial procedure was
once considered a procedure with a low
level of pain compared to other surgical

procedures. Subsequent research has
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contradicted this finding. As many as
80% of patients report moderate to severe
pain up to 48-hours post intracranial
surgery. Retrospective study shows that
70% of patients experience moderate to
severe pain in the first 24-hour
postoperative craniotomy (Dunn et al.,
2016). About 55-87% reported have
moderate to severe pain in the first 24
hours postoperative (Jia et al, 2019).
Another study reports that about 40 —
84% of patients have moderate to severe
pain in the first 12-hour postoperative
(Song et al., 2015). Pain management of
postoperative craniotomy needs to be
considered and  challenging the
anesthesiologist (Ebru et al., 2017).
Fentanyl is an option for treating
acute pain postoperative craniotomy and
has side effects such as sedation, miosis,
hypercarbia,

respiratory distress,

postoperative nausea-vomiting,
intracranial hypertension, masking effect
on acute cerebral edema, neurological
alteration, or disturbances in
neurological  assessment(Velayudhan,
Bellingham and Morley-Forster, 2014;
Vadivelu et al., 2016; Ebru et al., 2017).
Many physicians choose to reduce
postoperative opioids to avoid their
adverse effects, so patients do not get
adequate

analgesia  postoperative,
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resulting in a disruption in postoperative
rehabilitation, depression, increased
stress reaction, and hypertension can be
triggered by sympathetic mediation so
that it has consequences that affect the
results of surgery, such as cerebral
edema, bleeding, the longer length of
stay, even death (Dunn et al., 2016; Jia et
al.,2019; Song et al., 2015).

Local or regional anesthesia is
better than systemic analgesia in
relieving pain postoperative craniotomy.
Several clinical studies show scalp
infiltration ~ with  bupivacaine  or
ropivacaine can reduce the incidence and
severity  of  postoperative  pain.
Preemptive analgesia with regional scalp
block (RSB) before incision of
craniotomy surgery can prevent pain
stimulation in the peripheral nerve (Kaye
et al., 2018). This can prevent the

formation of central hypersensitization

(Song et al., 2015).

METHODS

This research is a single-blind
randomized trial and has been ethically
approved by the Ethics Committee. The
sample of this study was 14 subjects who
have undergone an elective craniotomy
surgery with general anesthesia during
November—December 2019 that met the

inclusion and exclusion criteria. Those
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subjects divided into two groups: the first
group of subjects was performed with
general anesthesia combined RSB using
0.5% ropivacaine, the second group was
performed with general anesthesia
without combination.

Each group will be given a
special code and randomized, with
inclusion criteria: (1) age 18-64 years
old; (2) physical status ASA (American
Society of Anesthesiologists) 1-3; (3)
patient with elective surgery; (4) GCS
15; (5) patient /surrogate agrees to sign
informed consent to be involved in the
research. Meanwhile, the exclusion
criteria of this study were: (1) patient
with the anomaly of anatomy; (2)
anomaly function and heart rhythm; (3)
kidney and liver function impairment; (4)
patient has a history of allergic to the
medicine used for research; (5) patient
who refused to be included in this study.
Drop Out Criteria include: (1) failed to
RSB; (2) postoperative GCS score less
than 8; (3) research data not complete;
(4) patient/surrogate resign from the
research.

RSB  anesthesia  technique
performed by infiltrating certain nerve
points in head. Identification using
landmark on 6 area points. Injection with

ropivacaine 0.5% every 2 ml in

Pasa MA, Soemartono C, Sulistiawan SS, Utariani A

supraorbital, supratrochlear,
zygomaticotemporal, auriculotemporal,
minor occipital nerve, major occipital
nerve, performed on the right and left of
the head. Prepare ropivacaine 0.75% in
20 ml, decrease concentration to 0.5%, is
done by pharmacist. The maximum dose
is 3 mg/kg body weight. On an adult,
with bodyweight 50 kg, maximum and
safe dose is 150 mg. The dose of
ropivacaine used in this study 120 mg in
each patient.

After the operation, the subjects
were observed in the intensive care unit
until 24 hours postoperative. The pain
scale was assessed by Critical Pain
Observational Tools (CPOT), and the
total fentanyl consumption was recorded
after 24 hours. The data collected then
being analyzed with SPSS software. The
descriptive data valued with their
frequency, average, and standard
deviation. The significance limit was 5%,

and a confidence interval was 95%.

RESULTS

This study was conducted on
patients who underwent elective tumor
excision craniotomy surgery with GCS
15 at the Central Surgery on Dr. Ramelan
hospital. A total of 14 patients were taken
from November to December 2019. All

subjects were included in the inclusion
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criteria, and no one dropped out until the
research data collection was completed.

Table 1.1 Subject Characteristic based on age

n (%) Total
Age (year) Non-RSB RSB 14 (100) p
7 (50%) 7 (50%)

<20 0(0) 1(14.3) 1(7.3)
21-30 0(0) 0(0) 0 (0)
31-40 1(14.3) 0(0) 1(7.3)
41 -50 1(14.3) 3 (42.6) 4(28.4) 0.948
51-60 5(71.4) 2 (28.8) 7 (49.7)
61 — 65 0(0) 1(14.3) 1(7.3)
Average 48.42+9.34 48.00=+ 14.29

*Non-RSB: without regional scalp block; RSB: regional scalp block; p: probability.

*Average (Mean=Standard Deviation).

In this study, the highest
distribution of subjects was in the age
range of 51-60 years, as much 49.7%, the
majority of body weight in the range of
51-60 kg, which is about 50% (table 1.1).

There were no significant differences in
weight in subjects in the two treatment
groups, duration of surgery, and duration

of anesthesia was described in table 1.2.

Table 1.2 Duration of surgery and duration of anesthesia

Parameter Technique p
Non-RSB RSB
Anesthesia Duration 357.14+95.78  331.42+91.82 0.617
Surgery Duration 310.71 £63.66  275.71 £ 96.23 0.438

*Non-RSB: without regional scalp block; RSB: regional scalp block; p: probability.

*Average (Mean+Standard Deviation).

The average difference in the
total dose of fentanyl in RSB compared
to non-RSB was 105.72 + 7252
micrograms. The mean in the RSB group

was smaller compared to the non-RSB

group. Statistically, the mean total
fentanyl dose in the two treatment groups
was significantly different was described

in table 1.3
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Table 1.3 Mean total fentanyl dose in Non-RSB and RSB groups

Technique

Parameter

Non-RSB

RSB p

Total Dosage Fentanyl

150.00 + 67.70

4428 +17.18 0.017

*Non-RSB: without regional scalp block; RSB: regional scalp block; p: probability.

*Average (Mean+Standard Deviation).

The RSB group was statistically
significant in reducing pain and
maintaining a mild pain at 30min, 1h, 2h,
4h, 8h, and up to 12h postoperative
compared to the non-RSB group. There

was no significant difference in pain
scale at 24 hours postoperative between
the RSB and non-RSB groups in table 1.4
amd figure 1.

Tabel 1.4 Mean pain scale 24 hour postoperative

Pain Scale (CPOT)

Parameter Non-RSB RSB p
Preoperative 0.57+0.96 1.42+1.13 0.142
30min 1.14+0.89 0.00 = 0.00 0.009

1h 1.42+£0.96 0.00 = 0.00 0.003

2h 1.57+0.79 0.00 +0.00 0.001

4h 2.43+0.98 0.00 £ 0.00 0.001

8h 1.86 +0.69 0.85+0.89 0.050

12h 2.29+0.76 0.71+0.76 0.003

24h 2.29+0.95 1.85+0.69 0.393

*Non-RSB: without regional scalp block; RSB: regional scalp block; p: probability.

*Average (Mean+Standard Deviation).

Pain Scale
(Critical Pain Observasional Tools)

30min 1ljam 2jam 4jam 8jam 12jam 24 jam

o N B O

«=@=—CPOT RSB ==@==CPOT non RSB

*CPOT RSB: Critical pain observasional tools on regional scalp block; CPOT non-RSB:
Critical pain observasional tools on without regional scalp block

Figure 1 Mean pain scale on 24 hours interval postoperative in RSB and non-RSB

groups
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Mean changes in Mean Arterial
Pressure (MAP) were not significantly

different between the RSB and non-RSB

Jurnal Widya Medika Vol. 6 No 1 April 2020

groups at 30min, 1h, 2h, 4h, 8h, and 12h

postoperative was described in table 1.5.

Table 1.5 Mean MAP changes in 24 hours post-operative

Parameter MAP p
Non-RSB RSB
Preoperative 83.85+£6.36 84.28 £10.07 0.926
30min 98.00 + 8.56 90.43 + 7.59 0.106
1h 93.43 +7.98 92.29 £6.13 0.769
2h 92.86 +£5.30 93.29 + 6.68 0.896
4h 93.71 +7.85 90.71 +£ 6.63 0.455
8h 90.86 +4.22 94.00 + 7.44 0.350
12h 91.57+9.78 95.43 £ 5.60 0.109
24h 89.28 + 8.48 101.00 £ 6.16 0.112

*MAP: mean arterial pressure; Non-RSB: without regional scalp block; RSB: regional

scalp block; p: probability.
*Average (Mean+Standard Deviation).

There was a  statistically
significant difference in pulse between
RSB and non-RSB groups on 1h, 2h, and

24h postoperative. There were no pulse

differences between the two groups on 30
min, 4h, 8h, 12h postoperative were

describe in table 1.6.

Table 1.6 Mean heart rate changes 24 hours post-operative

Heart Rate

Parameter Non-RSB RSB p

30min 80.42 £5.74 74.43 £ 8.75 0.103
1h 82.00 £ 5.69 75.57 £5.06 0.045

2h 85.86 £ 8.36 74.43 £7.52 0.020

4h 83.71 £ 6.26 79.14 £ 8.09 0.260

8h 82.57+9.47 80.00 £ 5.68 0.549
12h 83.00+7.77 85.57£6.29 0.509
24h 79.42 + 8.75 68.00 £ 4.51 0.010

*Non-RSB: without regional scalp block; RSB: regional scalp block; p: probability.

*Average (Mean+Standard Deviation)

In this study, there was no

significant difference in respiratory rate

between RSB and non-RSB groups was
explained in table 1.7.
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Table 1.7 Mean respiratory rate changes in 24 hours post-operative

Respiration Rate

Parameter Non-RSB RSB p
Preoperative 16.71 £ 1.25 17.43 +£0.98 0.244
30min 16.86 + 1.68 14.57 £2.23 0.660
lh 17.14 £ 1.57 15.14 £ 1.86 0.075
2h 17.57 +0.78 16.71 £2.21 0.373
4h 18.57+£0.98 18.14 £ 1.46 0.473
8h 18.14 £0.89 1829 +2.14 0.840
12h 18.57 +0.97 18.00 £2.00 0.584
24h 18.57 +£0.98 18.57 £0.98 1.000

*Non-RSB: without regional scalp block; RSB: regional scalp block; p: probability.

*Average (Mean+Standard Deviation).

DISCUSSION

Effective post craniotomy pain
management is associated with reducing
morbidity and mortality. This is a challenge
for anesthesiologists to provide adequate
analgesia to minimize side effects in order
to better patient’s prognosis and quality of
life.

A craniotomy is  regularly
performed using general anesthesia with
additional lidocaine infiltration using
epinephrine adjuvant as the standard
procedure for the neurosurgeon to minimize
pain and scalp bleeding during incision.

RSB technique 1is a regional
anesthesia technique, used as a combination
with general anesthesia, which can inhibit
scalp nerves in both superficial and deep
soft tissue layers (Guilfoyle et al., 2013).
This gives an advantage in blunting
hemodynamic

response during

neurosurgical stimulation (for example, in

headpin application and skin incision) in
addition to control post-operative pain,
therefore, may reduce pain scale and opioid
requirements post-surgery.

Previous studies have reported the
inconsistent  efficacy of infiltration
analgesia in the wound site, both pre-
incision or post-surgery. In addition, the
infiltration technique does not inhibit
afferent nociceptive to deeper tissue, such
as temporalis muscle (Guilfoyle et al.,
2013). Other studies showed meaningful
pain scale reduction using RSB during the
first 24 hours, but few have compared the
efficacy of scalp nerve block and local
infiltration as pain control post-surgery.

Based on a study done by Fanelli et
al., ropivacaine action duration reached 670
minutes or around 11 hours, while a study
by Greengrass et al. documented analgesia
duration of ropivacaine 0.5% lasted up to

13 hours during peripheral nerve block.
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Therefore, subject characteristics are
required based on surgery duration
(p=0.617) and
(p=0.438) between RSB and non-RSB

anesthesia  duration
group. There was no significant difference
between the two groups, which showed
homogeneity in both intervention groups.

Pain scale in this study used Critical
Care Pain Observation Tools (CPOT)
which measure scale based on patient’s
behavior on four parts, where every part has
different category: face expression, body
movement, muscle tension, and obedience
using ventilator in intubated patients or
vocalization in patients who are not
intubated. CPOT was used because using
CPOT pain scale can be measure in two
conditions: intubated or not intubated in the
intensive care unit. CPOT is considered
valid to measure pain scale in adults,
evaluated using behavioral indicators
compared to physiological ones. The total
score accumulated is between 0 to 8
(Gelinas et al., 2006).

The maximum dose
recommendation for ropivacaine is 3 mg/kg
body weight (Hansen, 2004). Each patient
received 125mg nerve block infiltration;
none of them had mild or serious side
effects in this study. Inintensive care,
evaluation of MAP, pulse, respiratory rate,
consciousness, pain scale, and side effect
risks were performed up to 24 hours post-

surgery.

Jurnal Widya Medika Vol. 6 No 1 April 2020

This study showed that general
anesthesia combined with RSB before
surgery using ropivacaine 0.5% reduced
pain scale during 12 hours interval post-
operation and fentanyl consumption as
analgesia maintenance and rescue in 24
hours interval post-surgery compared to
general anesthesia only. Among 14
subjects, as many as 10 complained mild
pain, one subject complained moderate
pain, and the others reported no pain.
However, 24 hours postsurgery, 78.5%
complained of mild pain, and the rest
complained of moderate pain, which
required rescue analgesia. This data is in
accordance with other research that
evaluated pain scale post-craniotomy
(Dunn et al., 2016; Jia et al., 2019; Yang et
al.,2019; Song et al., 2015).

Certain procedures in intensive care
affect patient’s anxiety, which in turn affect
their vital signs, but these variables were
not measured in this study. Etiology of vital
sign changes may include pain and
analgesia rescue using fentanyl (opioid),
which has sedative effects and may cause
respiratory depression that can cause bias in
the evaluation of MAP, pulse, and
respiratory rate in subjects. This is made
into consideration because of the lack of
specificity of vital signs changes to detect
pain. Many confounding factors in
monitoring MAP, pulse, and respiratory

rate in intensive care to detect pain. These
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findings have been explained in a study
done by Bloomfield et al., which observed
patients receiving scalp nerve block who
claimed that pain was reduced post-surgery
significantly, but pain score was not
correlated to pulse or mean blood pressure
(MAP) (Bloomfield et al., 2010).

The absence of clinical signs related
to stress response does not mean patients do
not experience pain; therefore, tools to
measure pain objectively should be used.
This is supported by the previous study that
reported that there was no correlation
between hemodynamic response and pain
scale (Lord and Wollard, 2011; Gelinas et
al., 2006; Gelinas, 2010; Arbour et al.,
2014). Despite physiological indicators
showing good validity, they are not
associated with the pain scale itself (Arbour
et al., 2010). This underlines that behavior
indicators are more valid in measuring pain

scale compared to physiologic ones.

CONCLUSION

Anesthesia combination with RSB
ropivacaine 0.5% preincision in craniotomy
patients was more effective in reducing
pain scale on 30min, 1 h, 2 h, 4 h, 8 h, and
12 h (p=<0.05) postoperation compared to
the use of general anesthesia alone. There
was no significant difference in the CPOT
scale on 24 hours post-operative between
the two groups (p>0.05). Meanwhile,

fentanyl dose accumulation consumed was

Pasa MA, Soemartono C, Sulistiawan SS, Utariani A

fewer in 24-hour eceiving general
anesthesia alone. There was no significant
difference in MAP and respiratory rate
between patients receiving combination
anesthesia with RSB ropivacaine 0.5% pre-
incision compared to those receiving
general anesthesia alone (p>0.05). There
were differences (p<0.05) between the
quantitative pulse of RSB and non-RSB
groups, although only on 1 h, 2 h, and 24 h.
Anesthesia  technique  for  patients
undergoing craniotomy is suggested to be
the combination of RSB pre-incision using
ropivacaine 0.5%. Further studies are
required to analyze cost-effectivity,
analgesics  post-operative during the
hospital stay, and long-term outcome of

chronic pain risks in patients given RSB

technique.
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