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INTRODUCTION

Little is known about pain in patients undergoing neurosur-
gical procedures. It has been previously pointed out that post-
operative pain after neurosurgery was modest and less worry-
ing than during other surgical procedures [1]. There are relatively 
few studies in which the incidence and severity of pain have ac-
tually been assessed in patients undergoing neurosurgical pro-
cedures [2,3].

Risk factors for postoperative pain have been extensively in-
vestigated and include female sex, preoperative pain severity, 
younger age, surgical procedure, expected incision size, and 
psychological profile [4,5]. Recent studies have reported that 
postoperative pain following craniotomy is a persistent con-
cern, and that new analgesic strategies are needed [6-8].
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Objective    This study was performed to assess the postoperative pain of brain tumor patients 
who underwent elective craniotomy and to evaluate the factors associated with pain intensity.

Methods    From January 2010 to December 2011, 47 patients with newly diagnosed brain tu-
mors who underwent craniotomy were enrolled. The postoperative pain status was assessed daily un-
til discharge using the visual analogue scale (VAS).  

Results    The study participants comprised of 22 males and 25 females with ages ranging from 
18-76 years (median age, 50 years). Patients were divided into two groups: the painful group included 
patients who had a VAS score of more than 3 during their hospital stay after the craniotomy, and the 
tolerable group included patients who had a VAS score of 1 to 3 during their hospital stay. There were 
no differences between the two groups in terms of age, sex, location of surgery, history of diabetes, 
hypertension and smoking, body mass index, and hospital stay. Univariate analysis revealed that oper-
ating time, length of wound, head fixation, and perioperative administration of opioid were not associ-
ated with the intensity of postoperative pain. Daily assessment of VAS revealed the two peaks of pain 
on the operation day and the 4th postoperative day. The intensity of pain during the ambulation period 
was higher than that during intensive care unit (ICU) stay.

Conclusion    Pain following elective craniotomy for brain tumor removal is insufficiently managed, 
especially after discharge from the ICU. More attention needs to be paid to patients’ pain throughout 
the hospital stay.
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The primary purpose of brain tumor surgery is the precise 
diagnosis and total resection of the tumor if necessary. It is 
widely believed that patients do not experience intense pain 
following intracranial surgery due to the fact that surgical treat-
ment of the brain parenchyma is not painful. However, it is 
common practice to infiltrate the scalp with lidocaine plus epi-
nephrine to reduce postoperative pain after craniotomy [9]. 
A reasonable goal is to achieve relief of the patients’ symp-
toms such as headache and neurologic deficits as well as post-
operative pain following brain tumor surgery.

The incidence and severity of pain have rarely been assessed 
in Korean patients. We conducted an observational study of 
pain intensity and its’ associated factors in Korean brain tu-
mor patients undergoing elective craniotomy at a single insti-
tution.
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MATERIALS AND METHODS

The inclusion criteria for the study were patients with newly 
diagnosed brain tumors, normal mental function, good per-
formance, and oriented status who underwent elective crani-
otomy. The exclusion criteria were patients with psychologi-
cal or severe medical diseases, those who had undergone 
previous brain surgery such as craniotomy for vascular disease, 
transsphenoidal approach, burr hole surgery, or reoperation 
for brain tumors. Patients with newly developed neurological 
deficits after craniotomy were excluded in order to strictly eval-
uate pain status. Patients who were not able to estimate the 
amount of pain because of decreased awareness were also ex-
cluded. Finally, patients with postoperative wound problems 
were excluded.

Between January 2010 and December 2011, 47 patients 
were enrolled according to the above criteria. We serially as-
sessed postoperative pain in patients who underwent elective 
craniotomy for the treatment of various brain tumors. To mea-
sure the extent of pain, we used a visual analog scale (VAS), in 
which the score can range from 0 (no pain) to 10 (worst pain 
imaginable). Pain was categorized as 1-3 (mild pain), 4-6 
(moderate pain), and 7-10 (severe pain) according to VAS as-
sessment. In the operating room, scalp infiltrations with 1% 
lidocaine and 1 : 100,000 epinephrine were performed before 
the scalp incision. Perioperative opioid administration was 
left to the anesthesiologists’ discretion in the recovery room. 
Postoperative analgesia was managed as follows: all patients 
received 75 mg intramuscular diclofenac sodium or 30 mg in-
travenous ketorolac tromethamine during 1 to 3 days after sur-
gery. Acetaminophen and tramadol were orally administered 
afterword. Opioid was given for selected patients, when nec-
essary.

The duration of the operation, the site of the surgery, the 
length of the wound, head fixation, surgical position, medi-
cal/social history, body mass index (BMI), and intensive care 
unit (ICU) stay were collected from each patient’s medical 
records, and we searched for clinical factors associated with 
postoperative pain.

Statistical analysis 
All statistical analyses were performed using SPSS (version 

16.0, SPSS Inc., Chicago, IL, USA). Exploratory analyses of 
the demographic and medical data were performed by calcu-
lating the means and standard deviations for the continuous 
outcomes. Chi-square tests and independent 2-sample t-test 
were used to assess statistical differences between groups. Lo-
gistic regression analysis was used for univariate analysis for 
variables associated with postoperative pain scores. Statistical si-
gnificance was accepted at a probability value of less than 0.05.

RESULTS

The study participants comprised of 22 males and 25 fe-
males with ages ranging from 18-76 years (mean age, 50.1 
years). Patients’ tumors included 21 meningiomas, 10 glio-
mas, 6 metastatic brain tumors, 4 acoustic neuromas, 3 heman-
giomblastomas, and 3 granulomas. The median operating 
time was 358 minutes (range, 160-733). The median length of 
the surgical wound was 15.3 cm (range, 7-30). 

Pain scores of 4 or greater are associated with moderate to 
severe pain [10]. We divided the patients into two groups (pain-
ful group versus tolerable group). The painful group included 
patients who had a VAS score of more than 3 during their 
hospital stay after the craniotomy. The tolerable group in-
cluded patients who had a VAS score of 1 to 3 during their 
hospital stay. The characteristics of the two groups are sum-
marized in Table 1. There were no differences between the two 
groups in terms of age, sex, location of surgery, history of di-
abetes, hypertension and smoking, BMI, or hospital stay. Uni-
variate analysis revealed that age, sex, location, operating time, 
length of wound, head fixation, and perioperative adminis-
tration of opioid were not associated with the intensity of po-
stoperative pain. 

Daily assessment of VAS revealed the two peaks of postop-
erative pain on the operation day and the 4th postoperative 
day (Fig. 1). VAS of the operation day and 4th postoperative 
day was not statistically different from that of the other days. 
However, VAS of the operation day and 4th postoperative 
day was higher than that of the 8th postoperative day (p-val-
ue 0.009 and 0.016, respectively). Postoperative pain during 
ICU stay (except for operation day) was compared with that 
during the ambulation periods on the general wards. The in-
tensity of pain during the ambulation period was higher than 

Table 1. Clinical characteristics of brain tumor patients who un-
derwent elective craniotomy

Parameters
Painful group 

(N=28)
Tolerable group 

(N=19)
p-value

Age (yrs) 49.6±14.9 50.7±16.4 0.442
Sex (M : F) 10 : 18 12 : 7 0.060
Location 0.875

Supratentorial 19 12
Infratentorial 6 4
Skull base 3 3

Diabetes 3 1 0.464
Hypertension 8 6 0.538
Smoking 3 7 0.246
BMI 28.4±3.8 21.9±2.5 0.224
Hospital stay (days) 14.6±2.8 14.8±2.6 0.771

Data are presented as mean±standard deviation. BMI: body mass 
index
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that during ICU stay (p-value 0.009) (Fig. 2).

DISCUSSION

This study showed that brain tumor patients undergoing 
craniotomy had severe pain during the ambulation period 
rather than during the ICU stay. Most studies have only ad-
dressed the perioperative period, which averaged from the 
day of operation to 1 or 2 days postoperatively [11]. In West-
ern studies, the reported prevalence of moderate to severe 
pain during the first 24 postoperative hours has ranged from 
41 to 84% [12,13]. It has been found that pain is common for 
the first 2 days after a major elective intracranial surgery, 
with approximately two-thirds of patients reporting moder-
ate to severe pain at some point during their hospitalization 
[14]. At our institution, patients with brain tumors are hospi-
talized for approximately 14 days. Therefore, we were able to 
serially assess the postoperative pain up to 14 days. On the 4th 

postoperative day, most patients begin to attempt to ambulate 
actively in the general wards. During this period, clinicians pay 
more attention to the neurological status of and wound care 
for patients rather than the subjective pain of neurologically 
and medically stable patients. According to the review of ran-
domized double-blinded trials, scalp infiltrations with local 
anesthetic agents provide adequate analgesia in the first few 
postoperative hours, and cyclo-oxygenase type 2 inhibitors 
and morphine may cause a reduction in pain scores in the 
24-hour study [15,16]. In our study, most patients received 
acetaminophen (usually, 900-1,950 mg) postoperatively. Al-
ternatively, administration of muscle relaxants or anti-depres-
sants is preferred for patients complaining of pain or discom-
fort during acetaminophen usage. There is a need for further 
study on pain management in the ambulation period follow-
ing craniotomy.

We suggest that the postoperative pain of brain tumor pa-
tients undergoing craniotomy is an important and often ne-
glected clinical problem that deserves greater attention from 
neurosurgeons in order to provide better and more appropri-
ate treatment. Previous studies have revealed that age, sex, ex-
pected incision size, and surgical procedure have been shown 
to affect postoperative pain intensity [4,17]. In the current 
study, we found no significant differences in these previously 
known factors between the painful group and tolerable 
group. It has been reported that women seem to experience 
greater intensity of pain after orthopedic surgery [18]. Simi-
larly, our study showed a trend toward greater pain reported 
by women, but it was not statistically significant.

One large retrospective study found that craniotomy was 
associated with less pain and analgesic consumption than sur-
gery of the facial bones or the lumbar spine [1]. Interestingly, 
patients who underwent infratentorial procedures reported 
more severe pain compared to those who underwent supra-
tentorial procedures. The amount of postoperative pain after 
intracranial surgery may depend on the extent of muscle 
damage associated with the operative approach [19]. Because 
surgical approaches to the posterior fossa often involve con-
siderable muscle dissection, infratentorial procedures cause 
more pain compared to supratentorial procedures. Opioids 
have had a limited role in the analgesic management of pa-
tients who have undergone major intracranial surgery because 
of a presumed lack of need and a concern that opioids will 
affect the postoperative neurological examination [20,21]. 
Excessive administration of painkillers before the end of sur-
gery may delay neurologic effect and may also exacerbate 
pain and alter the level of consciousness [22]. Perioperative 
opioid administration was left to the anesthesiologists’ dis-
cretion at our institution. Therefore, it is important to take 
into consideration both the patients’ comfort as well as the 
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Fig. 1. Sequential changes of visual analog scales (VAS) after 
brain tumor surgery.

Fig. 2. Higher visual analog scales (VAS) scores during am-
bulation in the general ward (4.02±0.3) than at rest in the ICU 
(3.13±0.25). Data are presented as mean±SE. *p<0.05. ICU: 
intensive care unit.
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neurological objectives in managing postoperative pain after 
brain tumor surgery.

In this study, pain with movement in the general ward was 
aggravated compared with at rest in the ICU. The pain of brain 
tumor patients after ICU discharge is often inadequately treat-
ed. Pain following elective craniotomy for brain tumor remov-
al is insufficiently managed, especially after discharge from 
the ICU. Thorough attention need to be paid to patients’ pain 
throughout the entire hospital stay, especially just after dis-
charge from the ICU.
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