
135
© 2017 Journal of Neuroanaesthesiology and Critical Care  

| Published by Wolters Kluwer - Medknow |

time, there may be serious impact on patients’ everyday 
life.[11]

In 1996, Quiney et al. reported that in the United Kingdom, 
84% of patients, who underwent an elective craniotomy 
and were treated with codeine, complained of 
moderate-to-severe post-operative pain at some 
time during the first 24 h after surgery.[5] In spite 
of this observation on ineffectiveness of codeine to 
offer pain-free post-operative course, 70% of these 
neurosurgical centres in 2009 were still relying on 
codeine or hydrocodeine as first line of analgesics, and 
only 30% of centres had switched over their practice 
to administering morphine to them.[12] Similarly, a 
survey of Canadian neurosurgeons’ choice of analgesic 
administration following craniotomy was no different in 
that codeine was the most common first‑line analgesic 
provided to these patients. This practice was associated 
with substantial increased reliance on potent opioid, 
that is, morphine for rescue analgesia.[13] Therefore, use 
of morphine as rescue analgesic is significantly higher 
amongst patients treated with codeine as the first line of 
analgesic. Even intramuscular morphine is more effective 
than codeine in terms of pain relief without any side 
effects.[14] In theory, the side effects profile of codeine 
should not differ from morphine, which is codeine’s 
active metabolite.[15]

In India, there is no published information on the 
modalities of pain management in patients following 
craniotomy. However, a survey conducted a couple 
of years ago in this regard highlighted the reluctance 
on the part of healthcare providers to administer 
opioids out of ignorance and also from fear of their side 
effects. Despite 72% of respondents acknowledging 
that these patients experienced unacceptable level of 
pain, only a miniscule number of neurosurgeons (3%) 
administered morphine, while 32% relied on fentanyl, 
13% infiltrated the wound with local anaesthetics, but 
majority (42%) of them believed that non-steroidal 
anti‑inflammatory drugs alone were sufficient to deliver 
on this front (unpublished data, 2008). Although useful 
analgesic in these patients, owing to its shorter duration 
of action, fentanyl as intravenous patient-controlled 
analgesia (PCA) is more effective than its administration 
on as and when required basis.[16,17] Even PCA morphine 
provides superior analgesia, to alleviate psychological 
stress with good patient satisfaction and without causing 
excessive sedation, vomiting or ventilation depression 
when compared to codeine in adult neurosurgical 
patients.[18,19] Therefore, titrated properly, opioids do not 
increase the side effects as compared with codeine.[20]

Treatment of pain following craniotomy is an important 
but neglected subject in most centres practicing 
neurosurgery. Pain intensity following craniotomy 
is assumed to be tolerable, not deserving serious 
attention compared with severe pain produced by other 
surgical procedures. Suggested reasons for this wrong 
assumption include lesser number of pain receptors 
in dura, pain insensitivity of the brain, reduced pain 
fibre density along the incision lines or development 
of autoanalgesia.[1] A combination of the absence of 
quality studies to address this aspect as also a lack of 
consensus on pain management in these patients adds 
to the apathy of healthcare providers towards these 
patients. Compounding the issue is the common teaching 
in the past has been that it is unsafe to administer 
stronger opioids following intracranial surgery due 
to their adverse effects on sensorium, respiration and 
pupils, and thus clouding the neurological examination. 
However, what we tend to overlook is that following 
craniotomy neurosurgical patients may be unable 
to convey effectively to the healthcare providers of 
their pain intensity and need for good analgesia. 
Moreover, associated symptoms and impact on patient’s 
performance from post-craniotomy pain remain poorly 
understood.[2] However, there is a genuine fear that 
unsatisfactory pain control may negatively impact 
recovery and outcomes of these patients, and in the 
long run, they may become victims of chronic pain. Pain 
influences each and every organ system of the body. It is 
a common observation that suboptimal or undertreated 
pain results in hypertension and tachycardia. Increased 
blood pressure in the face of deranged cerebral 
autoregulation (which is most likely a case following 
intracranial surgery) may impair cerebral blood flow 
with attendant serious complications, contributing to 
increased morbidity and mortality.[3]

It was not until 1996 when De Benedittis et al. undertook a 
pilot study to assess post-operative pain in neurosurgical 
population that the incidence, magnitude and duration 
of acute pain experienced by the neurosurgical 
patients were quantified. [4] Subsequently, many 
studies have highlighted the unsatisfactory pain 
management following craniotomy.[5,6] As an aftermath 
of various studies, accumulated body of evidence has 
shown that approximately 60% of post-craniotomy 
patients experience moderate-to-severe pain up to 
the 2nd post-operative day or present with persistent 
pain with neuropathic elements several months after 
surgery.[3,4,7-10] Although the incident and intensity of 
post-operative headache tend to decrease with passage of 
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Non-narcotics, ketoprofen and paracetamol may 
be useful as supplemental, opioid-sparing drugs.[20] 
However, these drugs given as sole analgesics, especially 
during first 24 h to 48 h, are ineffective to provide optimal 
analgesia. Similarly, attempts to circumvent side effects 
of opioids by pre‑incision scalp infiltration with local 
anaesthetic have shown inconsistent results.[21,22] Thus, 
all these modalities of pain relief in these patients are 
poor substitutes of strong opioids. Similar to adult 
patients, in children too, multimodal analgesia has been 
recommended maximising pain control with smaller 
dose of opioids.[23]

With the available literature, the healthcare workers 
are now realising that the traditional justification for 
avoiding morphine or other strong opioids in the 
treatment of post-craniotomy pain is largely based on 
weak evidence. Although it is emerging that opioids 
are safe and provide effective analgesia following 
craniotomy, many regimens have been investigated 
aiming to reduce their dose in acute pain of craniotomy. 
A recently published systematic review on this subject 
concluded that as of now, no definite recommendation 
can be made due to a significant divergence in the 
methodology of available studies. Limited evidence of 
scalp infiltration/block suggests an adequate analgesic 
effect for the first few hours of post‑operative period 
only. Although opioids provide superior analgesia to 
other analgesics with no significant side effects, the 
quality of studies was low.[24,25]

Poorly controlled post-craniotomy pain may be a 
harbinger of chronic headache in some patients. 
Chronic pain of craniotomy has the characteristics of a 
combination of tension type and site of injury headache 
over the craniotomy area. It has characteristics of 
sharp aching, pressure type or throbbing pain. Exact 
incidence of chronic headache following craniotomy 
is not known, being different in various studies.[26-29] 
Many factors determine its incidence, for example, 
type of craniotomy, anatomical site of craniotomy, 
craniectomy versus craniotomy, use of fibrin glue, extent 
of bone drilling, pre-existing degenerative cervical spine 
disease and scar tissue binding the nerve/s. Chronic 
headache negatively impacts patients’ psychosocial 
behaviour. Therefore, significance of aggressive control 
of acute post-craniotomy pain should be given serious 
consideration. Harner et al.[28] have described following 
four grades of headache at 3-month post-procedure:
• Grade 1: a relatively minor annoyance
• Grade 2: headache persistent almost everyday
• Grade 3: the patient requires medication everyday
• Grade 4: the patient feels incapacitated.

Many pharmacological and non-pharmacological 
combination therapies have been practiced to treat this 
painful entity.

Thus, we have a painful problem at hand to find an 
effective analgesic regimen for these patients. However, 
still, there is a need for larger trials to delineate safety 
and efficacy of opioids for treating acute pain and also 
to shield them from agony of chronic pain development 
in future. Therefore, let us not disregard the heart 
rending cries of post-craniotomy patients merely a cry 
in wilderness, it merits an urgent attention to stop their 
pain it in its track.
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