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ABSTRACT

Introduction: Headache in neurosurgical patients is an important
clinical problem that has been receiving an increasing amount of
attention. However, only a few studies have described cases of
headache following craniotomy, and even fewer have proposed
pain management for this pathology. In contrast, general
postoperative pain has been extensively studied, and there are thus
many guidelines to treat such pain. Here we propose a regimen that
includes the use of analgesics based on postoperative pain
guidelines.

Material and Methods: A randomized prospective study was
performed on all neurosurgical patients who had underwent
craniotomy at the National Institute of Neurology and Neurosurgery
between September 2016 and September 2017. The subjects were
subdivided into control and experimental groups. Each group
comprised 50 patients. Analgesic management in the experimental
group was based on multimodal analgesia.

Results and Discussion: There was a significant difference in the
Analogue Visual Scale scores between the control and experimental
groups, both on the last hospitalization day (p = 0.000) and at the
6-month follow-up (p = 0.002). There was thus a significant
amelioration of pain among patients in the experimental group when
compared to those in the control group.

Adequate preoperative and follow up pain management is of most
importance for patient care and outcome.Our findings indicate that
there was a decrease in pain following multimodal analgesia in post-
craniotomy patients

Conclusion: Based on the results obtained in this study and the
previously reported evidence, we suggest that postoperative
management of acute and persistent headache in patients who
undergo craniotomy should comprise multimodal analgesia.
Keywords: postoperative pain management, headache, craniotomy,
opioids, persistent pain, acute pain, multimodal analgesia
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1. Introduction

Headache in neurosurgical patients is an important
clinical problem that has received increasing
attention due to its high frequency. In fact, 30% of
patients who undergo craniotomy have acute post-
craniotomy headache (PCH), and 28% have chronic
PCH (1). However, only a few studies have
described cases of headache following craniotomy,
and even fewer have proposed pain management
guidelines for this pathology (2). Moreover, though
headache attributed to craniotomy is described in
the International Headache Classification (ICHD-3),
the ICHD-3 neither provides details concerning the
type of craniotomy performed nor does it provide
management guidelines (3). The ICHD-3 does,
however, subcategorize the condition as either
acute or persistent. The former is described as a
headache caused by surgical craniotomy lasting
less than 3 months. Persistent headache lasts longer
than 3 months and develops within 7 days of
craniotomy, the subsequent regaining of
consciousness, or the discontinuation of pain
medication (4).

In order to address the above-described gap in the
literature and to elucidate the pathology of post-
craniotomy pain, it is necessary to identify structures
involved in neurosurgical approaches that are
sensitive to pain (5). Soft tissues — as opposed to
brain tissues - are likely to be the cause of pain
following neurosurgery. Of particular importance in
this regard are the pericranial muscles, temporal
and occipital pericranium, and dural vessels.
Suboccipital and  subtemporal  neurosurgical
approaches lead to the highest incidence of pain,
likely due to the involvement of muscle tissues during
surgery (2).

General postoperative pain has been extensively
studied, and there are thus many guidelines to treat
such pain. More than 80% of postoperative patients
experience pain regardless of the procedure. Of
these patients, 75% classify the pain as moderate
to severe (6). Such acute pain can cause central
sensitization, which further leads to chronic pain (7-
9). Postoperative acute pain management is thus
paramount due to the high risk of central
sensitization (9,10).

Regional, opioid, and multimodal analgesia have
been proven to reduce postoperative pain (11),
and opioid administration has been demonstrated
to directly alleviate the severity of postoperative
pain (12). However, many physicians are hesitant to
prescribe opioids because of their side effects, the
most common of which are constipation and nausea
(13). Accounting for such possibilities, current
postoperative  pain  management  guidelines
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recommend that treatment of pain must be adjusted
according to the progress of improvement and the
presence of side effects (7,14,15). The Analogue
Visual Scale (AVS) used to assess pain includes the
following scores: mild pain (AVS 1-4), nonsteroidal
anti-inflammatory drugs (NSAIDs) + paracetamol;
moderate  pain  (AVS  5-7), NSAIDS +
acetaminophen + patient-controlled weak opioids;
severe pain (AVS 8-10), NSAIDS + acetaminophen
+ potent opioids (with appropriate monitoring)
(6,16,17). In case of opioid-induced side effects,
the administration of either gabapentin or
pregabalin is recommended; they increase the
effects of opioids and thus allow for treatment with
lower doses while diminishing their side effects
(18,19). However, in all cases of uncontrolled,
untreatable, or refractory pain, consultation with a
pain expert is recommended (20,21,22).

Despite the presence of such well-defined
procedures addressing general postoperative pain
and the relative increase in the number of studies of
postoperative headache, there is a dearth of
reports on headache management guidelines. The
high prevalence of acute and persistent pain among
postoperative neurosurgical patients underscores
the need for specific guidelines addressing this type
of postoperative pain.

Transoperative pain management in neurosurgical
patients  has  been  widely studied by
neuroanesthesiologists. However, it is usually
managed by neurosurgeons who do not have
specific postoperative pain management
guidelines. In the present study, we sought to prove
that the use of multimodal analgesia in post-
craniotomy patients would ameliorate the high
prevalence of post-craniotomy headache among
neurosurgical patients. Here we propose a regimen
that includes the use of analgesics based on
multimodal analgesia as described in postoperative
pain guidelines.

2.Materials and Methods

A randomized prospective study of dll
neurosurgical patients who had undergone
craniotomy at the National Institute of Neurology
and Neurosurgery between September 2016 and
September 2017 was performed. During this
period of time, 1050 patients were submitted to a
neurosurgical procedure. Our sample group of
patients were divided into three groups based on
the neurosurgical approach: supratentorial,
infratentorial, and transsphenoidal Each group
comprised 100 patients (300 patients in total, 95%
confidence level, 4.9% margin of error). The
patients were further subdivided into control and
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experimental groups, each of which contained 50
patients.

Analgesic management in the experimental group
was based on multimodal analgesia, as described
below. We used NSAIDs and paracetamol for acute
mild pain, NSAIDS, acetaminophen, and patient-
controlled weak opioids were used for moderate
pain, and NSAIDS, acetaminophen, and potent
opioids were used for severe pain. When there
were side effects associated with opioids,
antineuritics were added and opioid dosage was
diminished.

All patients included in this study had a 3 and 6
month follow up.

All patients in the experimental group were
managed with paracetamol and NSAIDs during the
3 months of follow-up in case of pain. All pain
management was based on the intensity of pain, no
medication was used before the pain evaluation.
No opioid or muscle relaxants were used during this
follow-up period.

In the control group, pain was managed by the
patient’s attending neurosurgeon. In contrast, in the
experimental group, pain management was
performed based on the international
postoperative guidelines, which are based on the
degree of pain, as evaluated using the AVS.

Statistical analysis of data from all patients was
performed using IBM SPSS Statistics (version 22).
The variables studied included age, sex,
comorbidities, neurosurgical approach, and pain at
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the following time points: before the operation, 1
day following the procedure, last hospitalization
day, 3-month follow-up, and 6é-month follow-up.
Analysis of variance, Chi-square, and Chi-square
automatic interaction detector statistical analyses
were performed.

Patients who refused to participate in the study,
those for whom the AVS could not be administered
because of the inability to understand or answer the
question due to the neurological pathology, those
who displayed contraindications for multimodal
analgesia, and those who did not attend the 3-
and/or 6-month follow-up visits were excluded
from this study.

In this study, there was no intervention in the
neurosurgical management of the patients. All
patients received a detailed explanation of the
purpose and procedures used in the study, and
informed consent was obtained from all patients
who participated in this study. All procedures
conformed to the Declaration of Helsinki.

3.Resulis

All patients were adults submitted to craniotomy
with different diagnosis, aged 16-91 years (mean,
45 years). (Figure 1) Of all patients, 52% were
female and 47% were male. The pathological
history of the patient had no effect on the
presentation or management of pain. Of the 300
patients, three exhibited nausea and one presented
with nausea and vomiting following opioid
administration. All side effects ceased with the
lowering of opioid dosage and the administration
of gabapentin. (Table 1).

DIAGNOSIS

24

13 12 11

6

313111111231

12131312

77

28

19

9 11 10 12

CHOROID PLEXUS PAPILLOSIURGICAL LAVAGE/SURGICAL SITE
INFECTION

BRAIN ABSCESS

FIBROUS DYSPLASIA

Figure 1: Patients were submitted to craniotomy for many different diagnosis, the most frequent diagnosis
was pituitary adenoma as it represents 77% of patients in the transsphendoidal group.
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All patients were treated with at least one
medication for acute pain following craniotomy,
based on pain intensity measured by VAS.

75% of patients on the 3 month follow up and 95%
in the 6 month follow up needed no pain
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management. There were no statistically significant
differences between the control and experimental
groups in pre operational treatment,
preoperational headache, first postoperative day
headache, and 3 month follow up.(Table 1)

No Cases =300 Fercentage F Value ‘
Age | Median=45 - 0.97
[16- 45)
Gender | F= 156 M= 144 F=52% M=4T7% 0.36
Comorbidity | SAH=37 DM=15 SAH= 12.3% DM= 5% 0.62
Hipotiroidism=10 Hipotiroidism=3.3%
None=221 None=73.2%
Pre-operational | lbuprofen= 8 lbuprofen= 2.6% 0.45
Treatment | Ketorolaco=9 Ketorolaco= 3%
NSAID= 36 NSAID= 8.9%
None= 209 None=59.2%
Pre-operational | Median= 1.8 (0-10) VAS 0= 64.9% 0.85
headache (VAS) | VASO0 =146 VAS 4= 9.6%
VAS 4= 29 VAS 5= 4.6%
VAS 5= 14
First Post-operative doy | Median= 1.03( 0-8) VAS 0 =687 % 0.82
headache (VAS) | VAS0 =206 VAS 2 =15%
WAS 2 =45 VAS 4= 5.3%
VAS 4=19
Last Hospitolization doy | Median = 0.34 (0-5) VAS0=87.1% 0.000
headache{VAS) | VA50=263 VAS 2=8.9%
VAS 2= 27 VAS 3= 1.3%
VAS 3=4
Pharmocolpgical | None= 2896 Mone= 98% 0.51
treatment | Mausea=3 Nausea= 1%
complications | Nausea and vomit= 1 Mausea and vomit=
0.3%
F-Month follow-up | Median=0.81 VAS 0=73.2% 0.87
VAS 0 =221 VAS 2 =10.3%
VA5 2 =31 VAS 4 = 8.9%
VAS 4 =27
6- Month follow-up | Median=0.12 WAS 0= 93.4% 0.002
VAS 0= 282 WAS 2= 5.6%
VAS 2=17 VAS 3=0.3%
VAS 3=1

Table 1: This table shows all percentage and number of cases , as well as the fact that there were no
statistically significant differences between control and experimental group in pre operational treatment,
preoperational headache, first postoperative day headache, and 3 month follow up.

On the last postoperative hospitalization day, there
was a significant statistical difference in the AVS
score between the control and experimental groups
(p = 0.000) (Figure 1). At this time point, there were
patients with an AVS score >3. The statistically
significant difference in AVS score between the two
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groups was also observed at the 6-month follow-up
(p = 0.002) Figure 2. This indicates that there was
a significant amelioration of pain in patients in the
experimental group when compared to those in the
control group.
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pain on last hospitalization day after surgery

(VAS)

#“ Experimental

¥ Control

100

75
50
25

Figure 2: Last hospitalization day had a significant statistical difference between the control and

experimental groups P= 0.000.

PAIN ON 6 MONTH FOLLOW-UP (VAS)

M Experimental  m Control

80. 100.

Figure 3: On the 6 month follow-up there was a significant difference between the control and the
experimental group with better pain outcome in the experimental group (P= 0.002)

The difference in AVS score between the control
and experiment groups was not significant 1 day
following the operation or at the 3-month follow up.
By the latter time point, 98% of patients in the
experimental group who experienced any degree
of pain were not following the written instructions of
pain management. These patients stated that they
stopped using the medication due to the low level
of pain (AVS score <3). All patients in the
experimental group who followed the written
instructions after the 3-month follow-up visit
reported diminished pain at the 6-month follow-up
visit.

Discussion

As mentioned previously acute postoperative pain
is common and unrecognized in post-craniotomy
patients, adequate preoperative and follow up
pain management is of most importance for patient
care and outcome. We have now a better
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understanding of the pathophysiology of acute and
chronic pain and we now know a multimodal
approach has the highest effectivity for reducing
both pain and pharmacological side effects.

Our findings indicate that there was a decrease in
pain following multimodal analgesia in post-
craniotomy patients. Our study highlights the
importance of headache vigilance in postoperative
follow-ups. We recommend the use of pain
management as described in this article for the
treatment of post-craniotomy patients who have no
contraindications for the use of pain medicines. We
believe that neurosurgeons should devote more
attention to headache management in  daily
practice.

Conclusion
Based on the results obtained in this study and the
previously reported evidence, we suggest that
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postoperative management of acute and persistent
headache in neurosurgical patients should consist of
multimodal analgesia that is continually adijusted
based on alterations in experienced pain and side
effects. We further believe that pain management
would help alleviate fear of using opioids among
neurological patients, who should follow the
physician’s instructions until the 6-month follow-up
visit. This study was performed in only one center
and was focused only on adult neurosurgical
patients who underwent a craniotomy. It would be
interesting to study analgesia in other neurosurgical
areas, such as pediatric neurosurgery, spine
surgery, and peripheral nerve surgery. A multi-
centered high quality clinical study would be the
next step in further proving the efficacy of
multimodal analgesia in neurosurgical patients as
well as the measurement of quality of life for the

Headache Management in Neurosurgical Postoperative Patients
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