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Abstract 

The studies have shown that 60-84% of patients experience moderate to severe pain 

after craniotomy. The use of opioids in the postoperative period make neurological 

assessment difficult and may obscure early signs of intracranial complications. Regional 

scalp nerve block is an established technique with effective postoperative analgesia and 

minimal side effects. After institutional ethical committee approval, 60 patients of either sex 

with ASA class I-II aged 18-70 years undergoing supratentorial craniotomy were included in 

the study. The patients were randomly divided into two groups of 30 patients each. Group I 

received scalp nerve block with 0.75 % ropivacaine to a maximum volume of 20 ml. Group II 

received equivalent volume of saline 0.9 % for scalp nerve block. Rescue analgesia as IV 

morphine 2mg bolus was given postoperatively when requested by the patient or VAS ≥ 4. 

Mean VAS score in Group I was significantly lower as compared to Group II up to 20 hours 

of study. The patients in Group I received 50 rescue analgesic doses whereas Group II 

received 175 rescue analgesic doses. The cumulative analgesia consumption was significantly 

low in patients in Group I (100 mgs of morphine) than in Group II (350 mgs of morphine). 

The difference being statistically significant (P value <0.0001). Scalp nerve block using 

0.75% ropivacaine decreases the incidence and severity of postoperative pain in patients 

undergoing supratentorial craniotomies.  
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Introduction 

Around two out  of three neurosurgical patients undergoing craniotomy experience 

moderate to severe degree of pain (De Benedittis G, Lorenzetti A, Migliore M, Quiney N, 

Cooper R, Stoneham M, Walters) . 15-60% of patients are afflicted by persistent post 
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craniotomy headache and inadequate analgesia in acute phase increases the likelihood of 

developing chronic symptoms (Flexman AM, Ng JL, Gelb AW). The surveys reveal that 

there is little consensus on best pain management strategy in these patients (Gottschalk A, 

Berkow LC, Kotak D, Cheserem B, Solth A). The studies on tramadol and codeine show 

significantly reduced pain scores but have increased incidence of nausea and vomiting 

(Jeffrey HM, Charlton P, Mellor DJ) . Non selective, non steroidal anti-inflammatory drugs 

have not been favoured because of their inhibition of platelet aggregation and increased risk 

of intracranial hematoma. The use of opioids is again warranted because of increased risk of 

post operative respiratory depression leading to increased intracranial pressure. Although the 

use of opioids is common in clinical practice, the concern regarding the impairment of post 

operative neurological assessment leading to under estimation of early signs of intracranial 

complication still remains there( Leslie K, Williams DL. ) .  

Regional anaesthesia seems to be beneficial as it does not have side effects associated with 

systemic drugs. Wound infiltration technique performed by Bloomfield et al showed 

decreased postoperative pain after craniotomy. However the study was limited to 60 minutes 

of PACU stay and pain was not assessed beyond that. (Nigima and Malis)  showed that 

superficial cervical plexus block decreased severity of pain in neurosurgical patients but they 

didn’t evaluate pain systematically with a well designed and validated scale. Pinosky et  

studied the effect of blockade of scalp innervation on hemodynamic reaction after the 

application of Mayfield head holder. Its role in reducing postoperative pain was not 

evaluated.  Biswas et al observed that preincision scalp infiltration with bupivacaine did not 

have any significant effect on post craniotomy pain and analgesiac requirement, it only 

delayed the need for rescue analgesia  

Studies on the effect of regional anaesthesia on postoperative pain after intracranial surgery 

are scarce. Regional scalp block is an established technique that involves infiltration of local 

anaesthetic at well defined anatomical sites targeting the major sensory innervation of the 

scalp  ( Girvin JP). The major advantage of using scalp nerve block is that it provides 

transitional analgesia without compromising neurologic assessment. In addition to analgesia, 

it causes attenuation of autonomic cardiovascular responses to noxious stimuli such as skull 

pinning, skin incision, flap dissection and craniotomy (El-Dahab HA.  Gazoni FM, Pouratian 

N,). This results in more rapid emergence and less cognitive dysfunction after anaesthesia 

due to reduced consumption of intraoperative sedating agents. The present study was 
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designed to evaluate the effect of scalp nerve block for post operative analgesia in patients 

undergoing supratentorial craniotomies.  

 

MATERIAL AND METHODS 

 This prospective, randomized, double blind and placebo controlled study was 

conducted in the Department of Anesthesiology and Critical Care at Sheri-Kashmir Institute 

of Medical Sciences, Srinagar, Kashmir from August 2013 to January 2015.  After obtaining 

Institutional review board approval, 60 patients of either sex with ASA physical status I–II, 

aged 18 to 70 years, who were scheduled to undergo supratentorial craniotomy were included 

in this study. The exclusion criteria included: Inability to understand or incapacity to use the 

Visual Analogue pain scale, proven or suspected allergy to local anesthetics, craniotomy 

incision extending beyond the field of the block and patients needing postoperative 

ventilatory support. During the preoperative visit, all the patients were clinically evaluated, 

assessed, investigated and written informed consent was taken.  No patient was given any 

type of premedication. The anesthesia protocol was standardized for all patients. Anesthetic 

induction was performed with I.V fentanyl 2 µg/Kg, propofol 2 mg/Kg and atracurium 

besylate 0.5 mg/kg body weight. After endotracheal intubation, anesthesia was maintained 

with isoflurane and oxygen (33%) in N2O (66%) with incremental doses of muscle relaxant 

as and when needed. Fentanyl 50µg was repeated before the application of the Mayfield head 

holder to attenuate the hemodynamic responses. Thereafter analgesia was maintained with 

fentanyl 1µg/kg every hour. Paracetamol 1gm I.V was given to all the patients towards the 

end of the procedure.  

The Patients were randomly divided into two groups of 30 patients each. Group I 

(Ropivacaine Group) received scalp nerve block with 0.75% ropivacaine hydrochloride to a 

maximum volume of 20 ml. Group II (Placebo Group) received equivalent volume of saline 

0.9% for scalp nerve block. The solution for the scalp block was prepared by the attending 

anesthesiologist and the block was performed by the principal investigator who along with 

the surgeon was kept blind to the solution. The block was performed on the side of surgical 

procedure at the skin closure before the patient was awakened according to technique 

described by Pinosky et al 1996. The supraorbital and supra-trochlear nerves were blocked 

with 2 mL of solution as they emerge from the orbit with a 22-gauge needle introduced above 

the eyebrow perpendicular to the skin. The auriculotemporal nerve was blocked with 3 mL of 

solution, 1.5 cm anterior to the ear at the level of the tragus, with the needle perpendicular to 
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skin, infiltration of 1.5 mL was made to the deep fascia and another 1.5 mL superficially as 

the needle was withdrawn. Postauricular branches of the greater auricular nerves were 

blocked with 2 mL of solution between skin and bone, 1.5 cm posterior to the ear at the level 

of the tragus. The greater, lesser, and third occipital nerves were blocked with 3 mL of 

solution by infiltrating along the superior nuchal line, approximately halfway between the 

occipital protuberance and the mastoid process. 

 After the head holder removal, isoflurane was discontinued, neuromuscular block was 

reversed with neostigmine and glycopyrolate and the patients were extubated when they were 

fully awake. The following measurements and observations were made at 0, 4, 8, 12, 16, 20, 

24, and 48 h after surgery: 

1. Pain score on a standard 10 point visual analog scale (VAS 0= no pain, VAS 10= 

worst pain), by the principal investigator or a trained nurse. 

2. Glasgow coma score. 

3. Localization of the site of pain. 

4. Cumulative doses of morphine. 

5. Respiratory rate. 

   Data was obtained only from those patients who were oriented with regard to person, place, 

and time and with a Glasgow coma score of at least 14 (who were able to open their eyes to 

speech) and were considered for statistical analysis. I.V morphine (2 mg boluses) was given 

by the nurse taking care of the patient to treat pain every 3 to 4 h, but only when requested by 

the patient or VAS ≥ 4. 

Statistical analysis was done using Student’s independent t-test; Fisher exact test; Wilcoxan 

mann whitney u-test for continuous variables (chi square test for categorical variables). The 

repeated measurement analysis between the groups and within the groups was also employed 

to analyze the statistical data. 

 

RESULTS 
The demographic characteristics were comparable between two groups as depicted in 

Table 1. Mean VAS score of Group I was significantly lower as compared to Group II up to 

20 hours of study and significantly higher at 24th hour of study with P value of < 0.05. At 48th 

hour of study VAS was statistically nonsignificant between the two groups with P value of 

>0.05 (fig 1). Group 1 received 50 rescue analgesic doses whereas Group II received 175 

rescue analgesic doses the difference being statistically significant (Table 2). The cumulative 

analgesia consumption was significantly higher in  patients in group 1  (100 mgs of 
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morphine) when compared to Group II (350 mgs of morphine) as depicted in Table 3.the 

mean respiratory rate and  the incidence of nausea vomiting was comparable between two 

groups as shown in Table 4. 

 

DISCUSSION 

The results from this study show that ropivacaine group had significantly lower VAS 

scores compared to control group upto 48 hours postoperatively. The patients in the saline 

group had lower VAS score around 24 hours after scalp block than ropivacaine group that 

can be attributed to analgesic effect of morphine in the control group. The cumulative 

morphine consumption and rescue doses of morphine used were significantly lower in 

ropivacaine group. The decrease in postoperative pain in ropivacaine scalp block patients can 

be attributed to the fact that the scalp is densely innervated with C type fibres ( Quiney N,).  

After craniotomy patients report pain predominantly localised to the skin incision and 

surrounding soft tissues with a lesser component of generalised diffuse headache, presumably 

of dural origin. Scalp block blocks the innervations to both superficial and deep soft tissue 

layers in contrast to simple wound infiltration where nociceptive afferents to deeper tissues 

remain uninterrupted. The studies in preclinical models have convincingly shown pre-

emptive analgesia as in regional scalp block decreases the likelihood of long term 

sensitization but the patient studies have proven to be controversial, thus its effect in 

prevention of chronic pain remains unsolved ( Dahl JB, Kehlet H.).  

Bala et al found that bupivacaine injection with epinephrine when used in scalp block was 

effective in decreasing post operative pain. They reported that the 60% of patients receiving 

saline injection experienced moderate to severe pain during first postoperative hours in 

comparison to 25% patients who received bupivacaine scalp block. Nguyen et al observed 

that although there was a longer time interval between the end of surgery and first dose of 

rescue analgesia in the ropivacaine group the results statistically insignificant between the 

two groups. The VAS scores were significantly less in the ropivacaine group but the total 

dose of analgesia was no different between the groups as they used codeine phosphate at a 

fixed interval of 3-4 hours in both the groups. We administered injection morphine 2mg as 

rescue analgesia when requested by the patient or VAS ≥ 4. Morphine was used because of 

its potent analgesic effect and easy availability. 

 Ropivacaine was chosen because of its index of safety and its duration of action at least 3-4 

hours. The results from our study showed that the beneficial effect of scalp block last longer 
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than this expected duration of action. We administered block at the end of the procedure to 

increase the likelihood of having a significant effect on postoperative pain. This long acting 

effect could be explained by prevention of establishment of inflammatory response that 

accompany the early postoperative period. Our block does satisfy the broad definition of pre-

emptive analgesia provided by Kissin, in that sense a block administered after pain 

hypersensitivity is established can still prevent its reinitiation and perhaps even reverse it by 

preventing part of the inflammatory cascade. Nguyen observed that duration of pain relief 

was much longer than expected duration of action of ropivaciane. However Bala et al 

observed the duration of pain relief corresponded with the expected duration of action of 

bupivacaine with adrenaline. 

Christain Ayoub et al gave quantitative dimension to scalp nerve block and stated that 

it provides transitional analgesia equivalent to that conferred by morphine  0.1 mg/kg given 

after dural closure. The incidence of nausea and vomiting was slightly more frequent in the 

morphine group. Though we used morphine as rescue analgesia but none of our patients 

developed respiratory depression and the mean postoperative respiratory rate was comparable 

between the two groups. The incidence of postoperative nausea and vomiting was slightly 

higher in saline group than ropivacaine group, the difference was statistically insignificant. 

In our study, the population of patients was limited to supratentorial craniotomies, since the 

field of scalp nerve block does not cover the posterior fossa. This restricts our study to 

limited group of craniotomies and thus makes comparison more difficult with other studies 

that include a broader group of patients. The technique can be used for very painful 

procedures such as cranioplasty where extensive redissection of the original myocutaneous 

flap is necessary.  

 

CONCLUSION 

Scalp nerve block is a simple, inexpensive and very effective technique for 

postoperative analgesia in patients undergoing supratentorial craniotomies especially in 

developing countries with limited resources. It can be useful adjuvant because of its long 

lasting analgesic effect. We endorse its use as postoperative analgesia in view of limited 

choice of analgesics available for the neurosurgical patients. 
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Table 1: Demographic characteristics 

 GROUP I GROUP II P VALUE 

AGE 38.9±15.43 37.67±14.53 0.75 

SEX M/F 17/13 16/14 >0.79 

P value was statistically insignificant when demographic parameters of two groups were 

compared. 
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Table 2 : Showing Total Rescue Analgesia Doses in two groups (Postoperative). 

 NO. Of 

Patients 

No. of rescue 

Morphine doses 

Mean and 

SD 

P-value Remarks 

Group I 30 50 1.66±0.699  

<0.0001 

 

Significant Group II 30 175 5.83±2.468

Group 1 received 50 rescue analgesic doses whereas group 2 received 175 rescue analgesic 

doses, the difference being statistically significant with P value of <0.0001. 

 

Table 3: Showing Cumulative Morphine Consumption in two groups (Postoperative) 

 No. Of 

Patients 

Cumulative 

Morphine(mg) 

Mean and 

SD 

P-value Remarks 

Group I 30 100 3.4±4.98 <0.0001 Significant 

Group II 30 350 11.66±1.39

The patients in group I received 100 mgs of morphine and those in group II received 350 mgs 

of morphine, the difference being statistically significant (P value <0.0001). 

 

Table 4: Comparison of respiratory rate and incidence of postoperative nausea and vomiting 

 GROUP I  GROUP II P VALUE 

RESPIRATORY RATE 12.2 11.57 >0.05 

NAUSEA AND VOMITING 4 6 0.488 

P value statistically insignificant  

Figure 1. Showing visual analog scale score in two groups (Postoperative) 
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