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pre-emptive combined tramadol/bupivacaine scalp block facilitates operative procedure and
post-operative neurologic assessment after elective supratentorial brain tumor resection
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ABSTRACT
Objectives'- This study aimed to evaluate the impact of preemptive scalp tramadol block with and without bupivacaine compared to bupivacaine block alone on the feasibility and outcome of craniotomy for supratentorial brain tumor resection. Patients & Methods^ The study included 40 patients assigned for elective craniotomies for supratentorial brain tumor resection. Patients were randomly divided into 4 equal groups: Control group included patients who received no scalp block, Group II patients received scalp block using 0.25% bupivacaine alone, Group III patients received scalp block using tramadol alone (l mg/kg) and Group patients TV received scalp block using combination of bupivacaine and tramadol in half the calculated dose. Cranial pointed pins in the Mayfield™ head holder were inserted 10 minutes after scalp block. Systolic (SAP), diastolic (DAP), and mean arterial pressures (MAP) were recorded 5-min after the induction of anesthesia (Tl), during performance of block (T2) and at 1-min (T3) and 5-min (T4) after pinning. Postoperative (PO) analgesia was assessed using 10-points visual analogue (VAS) pain scale for 48 hours and duration of analgesia and the frequency of requests of rescue analgesia were recorded. Surgeon satisfaction regarding intraoperative brain status; whether tense or slack and feasibility of P.O. neurological assessment were judged and expressed as yes or no. Results^ At T2 and T3 measures, blood pressure measures were significantly lower in studied groups compared to control group with significantly lower measures in groups HI and IV compared to group II. At T4, blood pressure measures returned to near baseline levels in groups III and TV with significantly lower SAP and MAP compared to groups I and II. Mean percentage of changes of blood pressure measures were significantly higher in group I compared to other groups and in group II compared to groups III and IV. All patients enrolled in group I required control measures to lower blood pressure, while only 9 patients (30%) of studied patients were in need. Total pain VAS score was significantly higher with significantly shorter duration of analgesia in control versus study groups and in group PV compared to groups II and III. Scalp block in study groups significantly reduced the frequency of consumption of rescue analgesia. Surgeon's satisfaction rate was 86.7% and 97.7% concerning the intraoperative brain status and feasibility ofP.O. neurologic assessment with scalp block compared to control group respectively. Conclusion-' Scalp block using a combination of tramadol and bupivacaine in half of the dose calculated for weight provided proper hemodynamic control with subsequent satisfactory intraoperative brain status and significant PO pain control in response to pinning. Moreover, it spared the use of PO narcotics and allowed satisfactory P. O. neurologic assessment.
Introduction
conditions, assessment and preservation
Evolution   of  neurosurgical   practice is
of neurological function, a rapid, high-
accompanied by new challenges for the
quality recovery    and    sale    painless
anesthetist     with     greater focus     on
Postoperative course (1)   
functional    and    minimally    invasive
 Intracranial surgery on patients with
procedures.  The  emphasis remains  on
increased intracranial pressure poses a
the     provision     of    good     operative
unique challenge to the anesthesiologist.
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Although many intracranial surgeries are not. particularly stimulating, certain aspects of the operation, including laryngoscopy, insertion of cranial pins, incision, and periosteal-dural contact, induce noxious stimulation. These noxious events can result in sudden increases in blood pressure and heart rate, which can cause potential morbidity due to further increases in ICT, especially in patients with intracranial pathology, and a greater risk for rupture in patients with intravascular aneurysms<2).
Thus, blunting of such noxious stimuli is mandatory for safe intraoperative and postoperative course, various trials gained success to solve this problem, Rosenfeld® tried subcu-taneous infiltration local anesthesia at the pin sites during positioning of stereotactic frame during surgery for the treatment of Parkinson's disease. However, injection of the local anesthetic itself was quite painful. Watson et oi(4) found supraorbital and greater occipital nerve blocks are an alternative to subcutaneous infiltration for the placement of a stereotactic frame.
Tramadol is a centrally acting analgesic. Its analgesic effects are mediated by at least three different mechanisms: it is a weak /i opioid receptor agonist; it inhibits the reuptake of the neurotransmitters hydroxytryptamine and noreadrenaline in the descending inhibitory pain pathways, and facilitates hydroxy​tryptamine release83.
Local or regional administration of tramadol as supplement to local anesthetics was proved effective for postoperative analgesia in multiple studies, Giines et aL <6> found ropivacaine, ropivacaine plus keta-mine and ropivacaine plus tramadol to provide sufficient analgesia in children, but the duration of analgesia was longer in

ropivacaine plus tramadol group. In
addition, Robaux et aL w demonstrated
that tramadol, added to mepivacaine for
brachial plexus anesthesia, extend the
duration and improve the quality of
postoperative analgesia in a dose
dependent fashion with acceptable side
effects. Beyzadeoglu et aL <7> found
intraarticular
tramadol plus
periarticular bupivacaine combination
provides better pain relief and less
analgesic requirement following
arthroscopic outpatient partial
meniscectomy surgery.
The present study was designed to evaluate the impact of preemptive scalp tramadol block with and without bupivacaine in comparison to local bupivacaine infiltration alone on the feasibility and outcome of craniotomy for supratentorial brain tumor resection.
Patients & Methods
The present prospective comparative study was conducted at Departments of Neurosurgery and Anesthesia, Benha University Hospital since Sep 2005 till April 2009. After obtaining local institutional approval of the study protocol and fully informed written patients' consent; 40 patients assigned for elective supratentorial brain tumor resection were enrolled in the study. Patients were randomly divided, using sealed envelops, into 4 equal groups (n=10): Group I included patients assigned to receive no scalp block as a control group, Group II included patients assigned to receive scalp block using 0.25% bupivacaine with adrenaline 1:200,000 alone, Group III included patients assigned to receive scalp block using tramadol hydrochloride (Tramadol, Grunenthal, Germany) given in a dose of 1 mg/kg and Group IV included patients assigned to receive scalp block using combination of half of calculated dose of bupivacaine and tramadol. The
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calculated dose was diluted with 0.9% normal saline to achieve a volume of 15ml.
In the operating room, intravenous access was established for adminis​tration of intravenous ondanesetrone (8 mg), dexamethazone (8 mg) and slow intravenous injection of phenytoin 250 mg. Intramuscular injection of atropine sulphate 0.5 mg and diclofenac Na 75 mg were given. All patients were monitored non-invasively for arterial blood pressure, cardiac monitoring was done via 3-lead electrocardiography; in addition to routine monitoring including respiratory rate, pulse oximetry, and end-tidal CO,, using a nasal probe. Supplemental O2 was delivered at rate of 4 L/min via an oxygen mask.
Standardized induction protocol was followed for all patients which included propofol 2-3 mg/kg and fentanyl bolus (0.5-1 /^g/kg) followed by infusion rate of 1/jg/kg/hour was then given. For maintenance of anesthesia, up to 1% end-tidal isoflurane (ET-Iso) in 30% O/70% N2O was used. -Thereafter, left radial arterial cannula, 20 gauge, was inserted for invasive arterial blood pressure monitoring and Foley's urinary catheter was inserted using lidocaine gel to overcome patient discomfort.
Scalp nerve blocks involved bilateral infiltration of the nerves supplying the scalp so as to allow application of head clamp pins and to raise the scalp flaps without causing any discomfort to the patient. The supraorbital nerve and supratrochlear nerves were blocked by subcutaneous infiltration of local anesthetic (2 ml) above the eyebrow, in vertical alignment with the pupil, where the nerve emerges from the supraorbital notch. The greater occipital nerve was blocked (2 ml) on a line drawn between the external occipital protuberance and the mastoid process (the superior nuchal

line). If the occipital artery was palpable
on this line, then local anesthetic was
injected just medial to the pulse.
Otherwise the injection was made at the
junction of the medial third and the
lateral two-thirds of the line. Then, the
lesser and third occipital nerves were
blocked (3 ml) posteriorly in a band
extending laterally from the depression
lateral to the inion in the superior nuchal
line to just behind the ear. The
auriculotemporal
and
zygomaticotemporal nerves were blocked
(5 ml) point 1.5 cm anterior to tragus of
ear; post-auricular branches of great
auricular nerves were blocked posterior
to ear at tragus level. The final injection
was into the subcutaneous tissue of the
anterior temporal region forming a
bridge between the areas already
anaesthetized around the zygomatic arch
to the supraorbital ridge and into the
pterional area.
Once the patient was positioned, the proposed incision site was infiltrated with 0.25% bupivacaine with epinephrine 1:200,000 for hemostasis. Intravenous mannitol 0.5 gm/kg was administered. Cranial pointed pins in the Mayfield™ head holder (Ohio Medical Instrument Co., Cincinnati, OH) were inserted simultaneously through the dermis engaging in the periosteum to secure the head in a stable position for surgery. Mayfield head holder pins were placed 10 minutes after skull block. The dura was anaesthetized with topical local anesthetic.
Systolic (SAP), diastolic (DAP), and mean arterial pressures (MAP) were recorded from the catheter-transducer system at the following times: 5-min after the induction of anesthesia (baseline measure, Tl), during performance of the skull block (T2), at 1-min after insertion of cranial pins (T3) and 5-min after head pinning (T4). HR
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and ET-Iso concentration were recorded at the same time as invasive blood pressure. The ET-Iso concentration was recorded 1 min after pinning to reflect the time necessary for isoflurane end-tidal concentration to change. At the time of head pinning, if the HR or MAP increased by more than 20% over baseline, isoflurane concentration was increased to a maximum concentration of 1 MAC (1.15% ET concentration). If the MAP remained greater than 20% over baseline values, the patient was given a single dose of sodium thiopental (2 mg/kg) or an esmolol bolus of 0.5 mg/kg was then administered if these maneuvers failed to control blood pressure.
Postoperative analgesia was assessed using 10-points visual analogue pain

scale with 0 indicate no pain and 10 indicated worse intolerable pain<8> every 4 hours for the first 24 postoperative hours and 8-hourly for another 24 hours. Duration of analgesia defined as time lapsed between scalp infiltration and first rrqui.;:,(; of postoperative analgesia, the frequency of requests of rescue analgesia. Postoperative analgesia was provided in the form of intravenous tonixicam 20 mg/ml diluted to 10 ml in normal saline. Opioid analgesia was avoided so as not to interfere with postoperative neurological assessment.
Surgeon satisfaction regarding intraoperative brain status; whether tense or slack, also, feasibility of postoperative neurological assessment and their satisfaction was expressed as yes or no, (Table 1)
Table (l): Intraoperative and postoperative surgeon's satisfaction scoring
	Time of evaluation

	Points of interest

	Score


	Intraoperative brain status

	Tense

	0


	
	Slack

	1


	Postoperative neurological assessment

	Feasible in alert cooperative patient

	1


	
	Infeasible because patient was sedated

	0



Statistical analysis
Obtained   data    were presented as mean   ±SD,    ranges numbers and ratios. Results were analyzed using Wilcoxon (Z-test) test and Chrsquare test using the SPSS (Version 10, 2002) for Windows statistical package. P value <0.05 was considered statistically significant.
Results
The study included 40 patients; 21 males and 19 females, with mean age of 47.7±7.2; range: 29-58 years. Mean

weight was 82.5 + 8.2; range : 59 - 91 kg. Twenty-one patients were ASA grade -I, 14 patients were ASA grade -II and 5 patients were ASA grade - III. There were a total of 25 left hemispheric tumors and 15 right hemispheric tumors, 6 lesions were frontal, 8 lesion were frontoparietal, 5 lesions were frontotemporal, 5 lesions were temporal, 10 lesions were parietal, 6 lesions were temproparietal. There was non significant difference between studied groups as regards patients or lesions characteristics, (Table 2).
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	Group I

	Group II

	Group III

	Group IV

	Total


	Age (years)

	47.4±7.5

	48.6±7.6

	48±8.1

	46.8±6.6

	47.7±7.2


	Gender; M:F

	6:4

	4:6

	5:5

	6:4

	21:19


	Body weight (Kg)

	79.5±9

	79.3±10.5

	84±6.3

	81.3±4.8

	82.5±8.2


	ASA grade

	I

	6

	5

	5

	5

	21


	
	II

	3

	4

	3

	4

	14


	
	III

	1

	1

	2

	1

	5


	
	Total

	6:3:1

	5:4:1

	5:3:2

	5:4:1

	21:14:5


	Lesion laterality

	Left hemisphere

	6

	7

	6

	6

	25


	
	Right hemisphere

	4

	3

	4

	4

	15


	Site of lesion

	Frontal

	2

	3

	1

	0

	6


	
	Frontoparietal

	2

	0

	4

	2

	8


	
	Frontotemporal

	1

	2

	0

	2

	5


	
	Temporal

	1

	1

	3

	0

	5


	
	Parietal

	3

	2

	2

	3

	10


	
	Temproparietal

	1

	2

	0

	3

	6


	Type of lesion

	Glioma

	6

	6

	4

	7

	23


	
	Meningioma

	4

	4

	6

	3

	17



Table (2): Patients' characteristics
All enrolled patients showed non​significant (P>0.05) difference in baseline (Tl) blood pressure measures. While at T2 and T3 measures, mean blood pressure measures were significantly (P<0.05) lower in studied groups compared to control group with significantly (P<0.05) lower measures in groups III and IV compared to group II but non-significantly (P>0.05) lower measures in group IV compared to group III. At 5-min after pinning (T4), mean blood pressure measures returned to near baseline levels in


groups III and IV with significantly (P<0.05) lower SAP and MAP compared to groups I and II that showed non-significant (P>0.05) inter-group difference. Blood pressure measures especially SAP showed progressive significant increase throughout times of determination in groups I and II compared to their baseline measures and to T2 measures, while in groups III and IV the difference was non-significant (P>0.05), (Table 3).
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Table (3): Mean (±SD) of blood pressure measures recorded in studied groups till 5-min after pinning
	
	Tl

	T2   :

	T3

	T4


	Group I

	SAP

	123.5±4

	142±4.5C

	. 154.4±5cd

	142.5±11.2ce


	
	DAP

	75.6±4.9

	82.4±5.3C

	97±5.6C

	82.2±7.3C


	
	MAP

	91.6±3.e

	102.3±4

	109.4±4.2

	102.3±6.4


	Group II

	SAP

	124.2±4.4

	136.6±4.9ac

	139.7±5acd

	140.4±7.7cd


	
	DAP

	77.4±5.4

	80.5±5.6C

	82.4±5.7ac

	80.2±8.2


	
	MAP

	93±4.4

	99.2±4.7

	101.5±4.8a

	100.3±6.2


	Group III

	SAP

	122±4.8

	128.1±5.1ab

	131.2±5.2ab

	122.4±12.1ab


	
	DAP

	73.6±4.6

	75.4±4.7a

	79.1±4.9acd

	76.4±7.6


	
	MAP

	89.7±4.3

	92.9±4.4a

	96.5±3a

	91.7±7.1a


	Group IV

	SAP

	120.7±8.3

	122.5±8.4ab

	128.5±8.9ab

	120.3±10.4ab


	
	DAP

	77.3±6.7

	78.3±6.8ac

	78.4±6.8a

	78.1±6.7


	
	MAP

	91.8±6.7

	93±6.8a

	95.1±6.9a

	92.2±6.8a



a'  significance  versus  Group  I,  ^significance  versus  group  II,  c:  significance  versus  Tl, significance versus T2, e: significance versus T3
Moreover, mean percentage of changes of blood pressure measures were significantly (P<0.05) higher in group I compared to other groups and in group
II compared to groups III and IV with non-significantly (P>0.05) higher percentages in group III compared to group IV, (Table 4, Fig. l).

	
	Mean ±SD of percentage of change


	Group I

	SAP

	18.5±6.6 ([-2.5H25])


	
	DAP

	10.9±4.9 ([-7.4]-[l5])


	
	MAP

	14.3±5.3 ([-5]-[l9.7])


	Group II

	<     SAP

	11.8±2.4([lO]-[2l])a


	
	DAP

	4.7±3.9 ([-11.6]-[9.7l)a


	
	MAP

	7.9±2.3 ([-1.3]-[l3.3])a


	Group III

	, - SAP

	4.3±6.7 ([-21.3]-[9.7])ab


	
	DAP

	4.9±9.8([-12.4]-[26.2])a


	
	MAP

	4.6±6.9 ([-14.3]-[l8.3])ab


	Group IV

	SAP

	2.6±4.2([-13.7]-[6.5])ab


	
	DAP

	1.3±1.7 ([-7.4]-[3.7])ab


	
	MAP

	1.8±2 ([-5.2]-[3.7])ab


	a: significance versus Group I, b: significance versus group II



All patients enrolled in group I required control measures to lower blood pressure, while only 9 patients (30%) of studied patients were in need, with significantly lower number of patients required treatment in study groups compared to control group. Moreover, patients included in group IV required treatment significantly infrequent compared to group

II with non-significant difference between the frequency in groups II and III, on one hand and III and IV on the other hand, (Fig. 2). Only 3 patients; 2 in group I and one in group II required esmolol injection, 4 patients; 3 in group I and one in group II required additional dose of thiopental, while the other 12 patients responded to adjustment of ET of isoflurane.
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Table (5): Mean (±SD) of blood pressure measures recorded in studied groups till 5-min after pinning
	
	Mean ±SD

	Statistical Significance


	
	
	Z

	P


	Total VAS score

	Group I

	2.5±0.2

	
	

	
	Group II

	2±0.2

	2.552

	Pi=0.011


	
	Group III

	1.9±0.2

	2.814 1.445

	Pi=0.005 P2>0.05


	
	Group IV

	1.7±0.3

	2.810 1.970 1.592

	Pi=0.005 P2=0.049 Ps>0.05


	Duration of analgesia

	Group I

	4.8±1.7

	
	

	
	Group II

	9.2±5

	2.232

	Pi=0.026


	
	Group III

	13.2±6.3

	2.682 2.280

	Pi=0.007 P2=0.023


	
	Group IV

	14±5.7

	2.565 1.997 0.355

	Pi=0.010 P2=0.046 P3>0.05



Pi: significance versus Group I, P2: significance versus group II, Pa: significance versus Group III
Mean total pain VAS score was significantly higher in control versus study groups and was significantly higher in group II compared to group IV but was non-significantly higher compared to group III that showed non-significantly higher scores compared to group IV, (Fig. 3). Moreover, duration of analgesia was significantly shorter in control group compared to study groups, but was significantly longer in group IV compared to both group II and III with non​significant difference between the latter groups, (Table 5, Fig. 4). Four patients in group I required morphine injection to combat agonizing postoperative pain and

one patient required it twice. Furthermore, scalp block irrespective of the drug or dose used significantly reduced the frequency of consumption of rescue analgesia compared to control group that did not receive scalp block. Also, scalp block using combination of tramadol and bupivacaine significantly reduced the frequency of consumption of rescue analgesia compared to bupivacaine alone with non-significant difference compared to tramadol alone that non-significantly reduced the consumption of rescue analgesia compared to bupivacaine alone, (Table 6).
Table (6): Patients' distribution according to the frequency of requests of rescue analgesia
	
	Free

	uency of requests

	Statistical Significance


	
	Once

	Twice

	Trice

	X^

	P


	Group I

	0

	2

	8

	
	

	Group II

	1

	7

	2

	5.126

	PiO.Ol


	Group III

	4

	5

	1

	12.126 0.132

	PiO.OOl P2>0.05


	Group IV

	6

	3

	1

	13.965 3.525 0.368

	PiO.OOl P2<0.05 P3>0.05



Pi: significance versus Group I, P2; significance versus group II, Pa' significance versus Group III
All surgeries were conducted by the same team of surgeons who found the
brain slack during surgery in 26 of the 30 patients enrolled in study groups, while was slack in 6 of the 10 patients
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included in Group I, thus surgeon's satisfaction rate was 86.7% with the outcome of scalp block procedure irrespective of the drug used with statistically significant difference (X2=15.434, p<0.00l) in favor of scalp block with non-significant difference between the three study groups. As regards postoperative neurological assess-ment, the 4 patients received postoperative morphine were sedated

and this hampered assessment and surgeons were unsatisfied with a satisfaction rate of 60%, while only one patient in tradamdol group was drowsy and this was considered as unsatisfactory assessment with a total satisfaction rate of 90% and a significant difference (X2=23.774, p<0.00l) in favor of scalp block, (Table 7, Fig. 5).
Table (7): Surgeons' satisfaction concerning intraoperative brain status and feasibility of postoperative neurologic assessment
	
	Group
I

	Groups II-IV

	Statistical significance


	intraoperative slack brain status

	Yes

	6 (60%)

	26 (86.7%)

	X2=15.434 pO.OOl


	
	No

	4 (40%)

	4 (13.3%)

	

	Feasibility of postoperative neurologic assessment

	Yes

	6 (60%)

	29 (96.7%)

	X2=23.774 pO.OOl


	
	No

	4 (40%)

	1 (3.3%)
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Fig. (1): Mean percentage of change of blood pressure measures recorded in
studied groups till 5-mn after pinning

Fig. (2): Number of patients required treatment for control of Mood pressure elevation till 5-mln after pinning
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Rg. (4): Maori duration of postoperative analgesia
Pig. (3): Mean postoperative VAS pain score recorded throughout 48-hr
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Discussion
The current study tried to provide a strategy for management of postcraniotomy pain using preemptive scalp block prior to pinning to guard against pain-induced hemodynamic changes that most probably endanger both patient and operative circumstances. Scalp block irrespective of the drug used or dosage injected provided more smooth intraoperative course manifested as significantly lower percentage of blood pressure elevation compared to baseline values with lesser frequency of applied lines of management and these elevations were best control just by adjustment of isoflurane end-tidal volume without the need for rescue doses of thiopental or the use of esmolol that frequently needed in control group. Moreover, scalp block provided better postoperative analgesia manifested as significantly lower postoperative pain VAS scores, longer duration of postoperative analgesia and less frequent consumption of rescue analgesic.
These data support that previously reported in literature! Bala et aJ. (9) found 60% of patients who received saline experienced moderate to severe

pain in comparison to 25% of patients who received scalp block using bupivacaine who had significantly lower pain scores with longer duration for the requirement of first dose of rescue analgesia. Also, Saringcarinkul & Boonsri(w) reported lower pain score in the first 12 hours in the bupivacaine group than in the control with more pain-free patients in the bupivacaine group than in the control group at all time intervals during the first 12 hours. In support of the obtained results, Batoz et al.(11) found patients who received scalp infiltration to have significantly reduced VAS scores and 2 months after surgery, persistent pain was significantly lower compared to control group.
All medications were injected preemptively at 10-minutes prior to pinning! preemptive injection could be an explanation for the proper postoperative analgesia depending on the fact that preemptive drugs could inhibit the release of nociceptive mediators in response to pinning and surgical manipulation. In agreement with this, Cai et al. (12) found preemptive epidural analgesia more effectively prevents interleukin-6
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increment than exclusive epidural analgesia or intravenous analgesia after gastrectomy for gastric carcinoma.
Tramadol scalp infiltration provided results superior to locally acting anesthetics indicating a fact that tramadol acts as local anesthetic but through different mechanisms. In support of its locally acting effect, Altunkaya et al. (13) compared the outcome of minor surgical procedures (lipoma excision and ugly scar revision) under tramadol or lidocaine subcutaneous infiltration and found that the degree of the pain sensation during incision was significantly lower and the time span before taking first analgesic medication was significantly longer in tramadol than lidocaine group and concluded that local tramadol can be used as an alternative drug to lidocaine for minor surgeries because of its ability to induce sensory block and decrease the demand for postoperative analgesia. Also, Demiraran et al.(14) and Kaki & Al Marakbi (15) found that locally infiltrated tramadol prior to herniorrhaphy wound closure provides better pain relief compared to intramuscular tramadol in children and to bupivacaine wound infiltration in adult patients, respectively. Kargi et al. (16) found a combination of tramadol 5% plus adrenaline to provide a safe and effective local anesthesia during circumcision procedure and postoperative period in children.
Combined tramadol and bupivacaine injected in half calculated dose provided profound analgesia compared to either alone, this manifested a synergistic and/or additive analgesic effect of both tramadol and bupivacaine thereby allowed reduction of the used dose. This finding goes in

hand with Beyzadeoglu et al.(1) who found intraarticular tramadol plus periarticular bupivacaine to provide better postoperative analgesic effects than intraarticular plus periarticular bupivacaine injections after daycase arthroscopic partial meniscectomy
It could be concluded that scalp block using a combination of tramadol and bupivacaine in jhalf the dose calculated for weight provides proper hemody namic contrdl with subsequent satisfactory intraoperative brain status and significant PO pain control in response to pinning. Moreover, it spares the use of postoperative narcotics and allows satisfactory P.O. neurologic assessment. References
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