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Editorial

Postcraniotomy pain remains a real headache! 

It is still a common belief that patients undergoing
craniotomy experience minimal pain in the post-
operative period. However, this old dogma is not
substantiated by good scientific data. On the con-
trary, many clinical studies indicate that postopera-
tive pain management after intracranial surgery is
poor and is associated with unsatisfactory pain relief
[1–3]. A major problem is that postoperative pain
management of craniotomy patients has not been well
studied, and healthcare providers lack good evidence-
based guidelines to provide appropriate postoperative
analgesia for neurosurgical patients.

Few studies have focused specifically on the inci-
dence and severity of postoperative pain in patients
after intracranial surgery. In 1995 Stoneham and
Walters sent a postal questionnaire to members of
the Neuroanaesthesia Society of Great Britain and
Ireland regarding postoperative neurosurgical anal-
gesia [4]. They reported that over half of the 110
respondents thought that analgesia was inadequate.
A year later the same investigators reported that
84% of patients who had an elective craniotomy and
had their postoperative pain treated with codeine
complained of moderate to severe postoperative pain
at some time during the first 24 h after surgery [2].
Similarly, in a pilot study De Benedittis and col-
leagues found that over 60% of patients who had
neurosurgery, had postoperative pain and two third
of those patients reported moderate to severe pain
[1]. They also reported that postoperative pain
occurred most frequently during the first 48 h after
surgery with the maximum incidence occurring at
12 h after surgery. Consistent with the results of 
De Benedittis and colleagues, Leslie and colleagues
recently reported that cranial surgery patients 
experience moderate to severe pain on the first and
second postoperative days [5]. Thus, several prospec-
tive but small studies have documented a high inci-
dence of moderate to severe postcraniotomy pain.

Additional data on postcraniotomy pain comes
from studies where pain assessment was a secondary
endpoint in the evaluation of drugs. One of these
studies demonstrated that a relatively weak nonopi-
oid analgesic (paracetamol) was insufficient to treat
postcraniotomy pain when a short-acting opioid
(remifentanil) was used intraoperatively [3]. Indeed
the pain control was so bad that enrollment to this
study group was stopped after the first six patients
experienced significant postoperative pain. Only one
study, a retrospective chart review, reported that cra-
niotomy patients have minimal postoperative pain [6].
The craniotomy patients in this study received over
500 µg of fentanyl intraoperatively and pain data was
collected for only 90 min postoperatively. Another
way to interpret these data is that intraoperative use
of a moderate amount of an opioid, fentanyl, is suffi-
cient to provide significant analgesia for craniotomy
patients for the first 90 min after surgery. This inter-
pretation is in agreement with the results of Gelb 
and colleagues who reported that the incidence of
severe postoperative pain is only 11% when moder-
ate amounts of fentanyl was administered intraoper-
atively but the incidence more than doubled to 24%
when patients received a shorter-acting opioid,
remifentanil, followed by a small dose of morphine [7].

Several studies have reported that the location of
surgery (infratentorial vs. supratentorial) does not
have an effect on the incidence and severity of post-
operative pain, while a few have found site to be of
importance [1,2,8,9]. It is likely that the amount of
pain is more related to the amount of muscle damage
than the surgical location relative to the tentorium.
Thus a supratentorial craniotomy that involves resec-
tion of temporalis muscle or an infratentorial one
that involves splitting the posterior cervical muscles
is much more painful than other supratentorial or
infratentorial approaches that do not involve the
muscles.

The study of postcraniotomy pain is challenging
because of several confounding variables including 
the use of differing intraoperative anaesthetics/opioids,
lack of standardized postoperative pain management
protocols, subjectivity of the pain assessment tech-
niques and the patients’ neurological status. Most
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studies have excluded aphasic patients or those whose
poor neurological status makes the use of standard
visual analogue scale (VAS) scoring systems difficult.
However, it is vitally important that we carefully dif-
ferentiate those who have no pain from those who can-
not communicate their pain by ‘usual’ means. For the
latter we have an obligation to develop and evaluate
appropriate tools to assess their postoperative pain.

A few investigators have studied the effect of local
anaesthetics and analgesics on postcraniotomy pain.
Infiltrating the scalp with either bupivacaine or
ropivacaine decreases pain after craniotomy [10,11].
The analgesic effect appears to be long acting because
infiltration prior to incision in some studies reduces
postoperative pain and therefore may be working
through pre-emptive analgesic mechanisms [11].
Although infiltrating the scalp with local anaesthet-
ics reduces postoperative pain, it does not reduce the
need for postoperative pain medications because the
effect at best only lasts through the first few post-
operative hours.

Studies of postcraniotomy use of analgesics show
that potent opioids (codeine, morphine and oxy-
codone) provide better pain relief than weaker anal-
gesics such as tramadol, paracetamol or ketoprofen
[9,12]. Morphine and codeine appear to have similar
efficacies if appropriately dosed to accommodate the
greater variability in individual response with
codeine [13,14]. Surprisingly, some are still adminis-
tering analgesics intramuscularly (i.m.); a route that
compared to intravenous (i.v.) administration is asso-
ciated with a slower onset, a more variable absorption
and pain on injection [4,7,9,13,14]. None of the stud-
ies evaluating different analgesics for postcraniotomy
pain have been sufficiently large to have the power to
assess the side effects of the analgesics. This is unfor-
tunate because the potential side effect profile of opi-
oids has been the deterrent to their routine use to
adequately treat postcraniotomy pain.

Use of morphine to treat postcraniotomy pain 
has been limited because of its potential to produce
miosis, sedation, nausea and respiratory depression.
However, in the published studies none of these effects
have been reported to be of clinical significance in
postcraniotomy patients suggesting that in the cur-
rent care settings, its use is relatively safe. On the
other hand, there are no good clinical studies that
have evaluated the safety of i.v. morphine when used
in quantities that provide adequate postcraniotomy
pain control.

Roberts in the current issue of the European Journal
of Anaesthesiology addresses many of these issues [15].
The responses to her analgesia questionnaire point
out that codeine is still the most commonly used
analgesic after intracranial surgery in Great Britain
and that it is often administered i.m. Her results also

show that formal pain assessment (the fifth vital
sign) is not done routinely. So what has changed
since Stoneham published their questionnaire results
almost 10 yr ago? Not much. Thus, Roberts’ results
point out the urgent need for evidence-based pain
management data for craniotomy patients, the need
to better educate all care givers on pain management
techniques, the importance of routine pain assess-
ment and the potential need to standardize postcra-
niotomy pain management once appropriate data is
available. Although the questionnaire by Roberts
serves a purpose in assessing current practices in
British neurosurgical centres as seen through the
eyes of nursing staff, future surveys should include
the views of other caregivers and patients.

From the current article by Roberts and the litera-
ture, it is clear that several studies should be conducted
to improve the safety and efficacy of postcraniotomy
pain management. Prospective, well-controlled clin-
ical studies are needed to test the hypothesis that
craniotomy patients can be provided with adequate
postoperative analgesia without significant analgesic-
induced side effects. In addition to studying (patient
controlled) morphine and codeine, multi-modal
approaches using combinations of opioids, local
anaesthetics, nonsteroidal anti-inflammatory agents
and alpha-2 adrenoceptor agonists should be stud-
ied. The studies need to control for intraoperative
use of anaesthetics and analgesics. Pain should be
assessed for a minimum of 12 h after surgery and
preferably for 48 h. The methods of assessing sever-
ity of pain need to be detailed enough to include
pain intensity at the time of assessment as well as the
worst pain experienced since the last assessment, and
the method of reporting pain data should include
details on the distribution of data (outliers) in add-
ition to the usual descriptive statistics. Pain assess-
ment techniques should be developed and validated
for patients with altered neurologic status and finally,
studies need to be adequately powered to test the
hypothesis.

In summary, the literature demonstrates that the
incidence and severity of postcraniotomy pain can be
significant and more importantly, that most patients
do not get satisfactory postoperative pain relief. This
may be a reflection of either poor postoperative pain
management or a deliberate use of small doses of 
opioids in fear of potential opioid-mediated side
effects. The adverse effects of postoperative pain and
stress have been demonstrated while clinically signifi-
cant and substantiated opioid-induced side effects
have not been reported. Thus, there is a significant,
immediate need for good clinical studies to improve
pain management of postcraniotomy patients. In the
interim we recommend that each unit carefully evalu-
ate its current pain management practices, that i.v.

326 Editorial

© 2005 European Society of Anaesthesiology, European Journal of Anaesthesiology 22: 325–327

2205-01.qxd  4/19/05  11:32 AM  Page 326

https://doi.org/10.1017/S0265021505000542 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021505000542


drugs be used in preference to i.m. and that the most
potent appropriate analgesics be used.

P. O. Talke, A. W. Gelb
Department of Anaesthesia 

and Perioperative Care 
University of California 

San Francisco, CA, USA
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