
Neurology India | January-March 2008 | Vol 56 | Issue 1 111

C O N T E N T S

Neurology India 
March, 2008 Vol. 56 Issue 1

Free full text at
 www.neurologyindia.com and www.bioline.org.br/ni

 Editorial 

‘Aqualisation’ of neuraxis: Wondrous neuraqua CSF 1

Manu Kothari, Atul Goel  ..................  1

View and Review

Organization of neurology services in India: Unmet needs and the way forward

Mandaville Gourie-Devi  ..................  4

Original Articles

Endoscopic management of brain abscesses

Yad Ram Yadav, Mallika Sinha, Neha, Vijay Parihar  ..................  13

Pattern of cerebellar perfusion on single photon emission computed tomography in subcortical hematoma: 
A clinical and computed tomography correlation

Jayantee Kalita, Usha K. Misra, Prasen Ranjan, P. K. Pradhan  ..................  17

Imaging features in Hirayama disease

Hemant A. Sonwalkar, Rakesh S. Shah, Firosh K. Khan, Arun K. Gupta, Narendra K. Bodhey, Surjith Vottath, 
Sukalyan Purkayastha  ..................  22

Delayed habituation in Behcet’s disease

Sefa Gulturk, Melih Akyol, Hulusi Kececi, Sedat Ozcelik, Ziynet Cınar, Ayse Demirkazık  ..................  27

Erythrocyte indicators of oxidative changes in patients with graded traumatic head injury

Chandrika D. Nayak, Dinesh M. Nayak, Annaswamy Raja, Anjali Rao  ..................  31

Repeat gamma knife radiosurgery for recurrent or refractory trigeminal neuralgia

Liang Wang, Zhen-wei Zhao, Huai-zhou Qin, Wen-tao Li, Hua Zhang, Jian-hai Zong, 
Jian-Ping Deng, Guo-dong Gao  ..................  36

Taste dysfunction in vestibular schwannomas

Rabi Narayan Sahu, Sanjay Behari, Vimal K. Agarwal, Pramod J. Giri, Vijendra K. Jain  ..................  42

Surgical management of traumatic intracranial pseudoaneurysms: A report of 12 cases

Xiang Wang, Jin-Xiu Chen, Chao You, Min He  ..................  47

Expression of truncated dystrophin cDNAs mediated by a lentiviral vector

Sun Shunchang, Chen Haitao, Chen Weidong, He Jingbo, Peng Yunsheng  ..................  52

Gamma knife radiosurgery for glomus jugulare tumors: Therapeutic advantages of minimalism in the skull base

Manish S. Sharma, A. Gupta, S. S. Kale, D. Agrawal, A. K. Mahapatra and B. S. Sharma  ..................  57



Neurology India | January-March 2008 | Vol 56 | Issue 1112

Case Reports

Subarachnoid hemosiderin deposition after subarachnoid hemorrhage on T2*-weighted MRI correlates 
with the location of disturbed cerebrospinal fl uid fl ow on computed tomography cisternography

Yoshifumi Horita, Toshio Imaizumi, Yuji Hashimoto, Jun Niwa  ..................  62

Anesthesia management of awake craniotomy performed under asleep-awake-asleep technique using 
laryngeal mask airway: Report of two cases

Gadhinglajkar Shrinivas Vitthal, Rupa Sreedhar, Mathew Abraham  ..................  65

High cervical C3-4 ‘disc’ compression associated with basilar invagination

Atul Goel  ..................  68

Short-lasting unilateral neuralgiform headache with conjunctival injection and tearing: Response 
to antiepileptic dual therapy

Ravi Gupta, Manjeet S. Bhatia  ..................  71

Correlation of autism with temporal tubers in tuberous sclerosis complex

Kavitha Kothur, Munni Ray, Prahbhjot Malhi  ..................  74

Non-traumatic carotid dissection and stroke associated with anti-phospholipid antibody syndrome: 
Report of a case and review of the literature

Benzi M. Kluger, Richard L. Hughes, C. Alan Anderson, Kathryn L. Hassell  ..................  77

Osteoma of anterior cranial fossa complicated by intracranial mucocele with emphasis on 
its radiological diagnosis

Jinhu Ye, Hui Sun, Xin Li, Jianping Dai  ..................  79

Vasospasm after transsphenoidal pituitary surgery: A case report and review of the literature

Manish Kumar Kasliwal, Ravinder Srivastava, Sumit Sinha, Shashank S. Kale, Bhawani S. Sharma  ..................  81

Chondromyxoid fi broma of the seventh cervical vertebra

Ashish Jonathan, Vedantam Rajshekhar, Geeta Chacko  ..................  84

Acute progressive midbrain hemorrhage after topical ocular cyclopentolate administration

Tarkan Calisaneller, Ozgur Ozdemir, Erkin Sonmez, Nur Altinors  ..................  88

Letters to Editor

Digital subtraction angiography laboratory with inbuilt CT (DynaCT): Application during 
intracranial anurysm embolization  ..................  90

Concomitant tuberculous and pyogenic cerbellar abscess in a patient with pulmonary 
tuberculosis  ..................  91

Drug complianceafter stroke andmyocardial infarction:Is complementary medicine an 
issue?  ..................  93

C O N T E N T S

Neurology India 
March, 2008 Vol. 56 Issue 1

Free full text at
 www.neurologyindia.com and www.bioline.org.br/ni



Neurology India | January-March 2008 | Vol 56 | Issue 1 113

Multiple intracranial developmental venous anomalies associated with complex orbitofacial 
vascular malformation  ..................  93

Nitrofurantoin-induced peripheral neuropathy:A lesson to be re-learnt  ..................  94

Posterior longitudinal ligament cyst as a rare cause of lumbosacral radiculopathy with positive straight 
leg raising test  ..................  96

Aqueductal stenosis caused by an atypical course of a deep collector vein draining bilateral cerebellar 
developmental venous anomalies  ..................  97

Recovery of increased signal intensity of the cervical cord on magnetic resonance imaging after surgery 
for spontaneous spinal epidural hematoma causing hemiparesis  ..................  98

Simultaneous thalamic and cerebellar hypertensive hemorrhages  ..................  100

Neuroimages

MRI and MRA in spontaneous intracranial arterial dissection

S. Raghavendra, Sanjeev V. Thomas, Krishnamoorthy Thamburaj, Bejoy Thomas  ..................  102

Shunt catheter migration into pulmonary arteries

Miikka Korja, Matti K. Karvonen, Arto Haapanen, Reijo J. Marttila  ..................  103

Susceptibility weighted imaging in holohemispheric venous angioma with cerebral hemiatrophy

Sivaraman Somasundaram, Chandrasekharan Kesavadas, Bejoy Thomas  ..................  104

Forthcoming Events  ..................  105

Instructions to Authors   ..................  106

Referees List - 2007  ..................  000???

C O N T E N T S

Neurology India 
March, 2008 Vol. 56 Issue 1

Free full text at
 www.neurologyindia.com and www.bioline.org.br/ni

The copies of the journal to members of the association are sent by ordinary post. The editorial board, association or publisher will not 
be responsible for non-receipt of copies. If any of the members wish to receive the copies by registered post or courier, kindly contact the 

journal�s / publisher�s ofÞ ce. If a copy returns due to incomplete, incorrect or changed address of a member on two
consecutive occasions, the names of such members will be deleted from the mailing list of the journal. Providing complete,

correct and up-to-date address is the responsibility of the members. Copies are sent to subscribers and members directly from the 
publisher�s address; it is illegal to acquire copies from any other source. If a copy is received for personal use as a member of the associa-

tion/society, one cannot resale or give-away the copy for commercial or library use.



Neurology India | January-March 2008 | Vol 56 | Issue 1 65

Anesthesia management of awake craniotomy performed 
under asleep-awake-asleep technique using laryngeal mask 
airway: Report of two cases

Gadhinglajkar Shrinivas Vitthal, Rupa Sreedhar, Mathew Abraham1

Departments of Anesthesia and 1Neurosurgery, Sree Chitra Tirunal Institute for Medical Sciences and Technology,
Trivandrum - 695 011, Kerala, India

Asleep-awake-asleep technique of anesthesia is used during 
awake craniotomy with or without securing airway. We 
assessed this technique using laryngeal mask airway (LMA) 
in two patients. Patients underwent awake craniotomy for 
epilepsy surgery and the removal of a frontotemporal glioma. 
After anesthesia induction, airway was secured using LMA. 
Anesthesia was maintained using oxygen, nitrous oxide and 
sevoß urane, supplemented with an infusion of propofol and 
remifentanil. Twenty minutes before corticography, anesthesia 
was discontinued and LMA removed. Both patients were 
awake and cooperative during the neurological assessment 
and surgery on eloquent areas. The LMA was reinserted 
before the closure of the dura and remained in place until the 
end of surgery. Both patients had no recall of events under 
anesthesia, although experienced mild pain and discomfort 
during awake phase of surgery. Both expressed complete 
satisfaction over the anesthetic management. Asleep-awake-
asleep technique using LMA offers airway protection. The 
painful aspect of surgery can be performed under anesthesia, 
hence minimizing the duration of stress and pain. Patients 
remained awake and cooperative throughout the time of 
neurological testing.
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Case Reports

Case 1
A 10-year-old male, weighing 45 kg, was scheduled to 

undergo awake craniotomy and surgery for the treatment 
of intractable seizures. Preoperatively he received daily 
doses of phenobarbitone 120 mg and carbamazepine 
600 mg. He was premedicated with clonidine 3 mcg/kg on 
the day of surgery. Upon arrival in the operating theater, 
a venous cannula was secured on the dorsum of the left 
hand. Anesthesia was induced with propofol 100 mg 
and fentanyl 100 µg and the airway was secured using a 
size three PVC LMA (Portex, UK). Oxygen, nitrous oxide 
and sevoflurane were administered for maintenance 
of anesthesia, in the spontaneously breathing patient. 
An infusion of propofol at the rate of 1-2 mg kg-1 h-1 
and of fentanyl at the rate of 25 µg h-1 was added to 
the anesthetic regimen. The end-tidal concentration of 
sevoflurane was adjusted to maintain a Bispectral (BIS) 
value between 50 and 60 (range of sevoflurane: 0.5-1.0%). 
Another peripheral venous cannula, an arterial cannula 
and urinary catheter were then introduced. Scalp nerve 
blockade and local anesthetic infiltration during surgery 
were done injecting 35 ml bupivacaine 0.25% and 35 ml 
lidocaine 0.5% mixed with epinephrine 1:200000 parts. 
No rise in heart rate or in blood pressure occurred at 
the time of the application of the pin head holder and 
during craniotomy. The antiemetic regimen consisted 
of dexamethasone 12 mg and ondansetron 8 mg. 
Pantoprazole 20 mg intravenously and Diclofenac sodium 
75 mg intramuscularly was also injected. Thereafter, the 
patient was positioned supine, with a wedge under his 
right shoulder and his head turned to the left. An episode 
of high end-tidal partial pressure of CO2 (ETCO2) (48 mm 
Hg) was observed during craniotomy. The ETCO2 was 
lowered using gentle assisted ventilation. Brain relaxation 
was acceptable throughout the procedure.

Awake craniotomy is accomplished for the removal 
of epileptic foci and tumors involving eloquent areas 
of the brain. The anesthetic drugs administered during 
the procedure should provide analgesia, anxiolysis 
and comfort to the patient, but must not interfere with 
functional testing and electrocorticography. We are 
describing two cases of awake craniotomy performed 
under asleep-awake-asleep technique using laryngeal 
mask airway (LMA), where patients were anesthetized 
during opening and closure of the cranial vault and 
awakened during the neurological assessment.
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Twenty minutes before the estimated time of 
electrocorticography, sevoflurane was discontinued. 
The interval between anesthetic induction and 
discontinuation of sevoflurane was almost 3 h. 
Fentanyl infusion 25 mcg/h and propofol 1 mg/kg/h 
were continued to maintain sedation. The LMA 
was removed 15 min after the discontinuation of 
sevoflurane, at the BIS value of 81. The patient woke 
up restless and continued to be in that state after the 
removal of the LMA, probably due to mild pain. It 
was treated with bolus fentanyl 25 mcg and injection 
haloperidol 1.25 mg. Oxygen was administered via 
nasal prongs. Within the next 20 min the BIS value rose 
to 90, when he became cooperative for neurological 
assessment. The neurological testing included speech 
testing, motor testing, corticography and cortical 
stimulation. While attempting cortical stimulation, he 
threw generalized seizures that abated on the irrigation 
of the surgical field with cold saline and the slow 
intravenous injection of phenytoin sodium 500 mg. 
After resecting the epileptic foci, propofol 100 mg was 
given and reintroduction of PVC LMA was attempted. 
Finding it difficult in the flexed position of the neck, 
we introduced size four intubating LMA (LMA, UK) 
and allowed the patient to breathe spontaneously 
through the anesthetic circuit. We did not introduce 
endotracheal tube via intubating LMA. At the end of 
surgery, anesthesia was discontinued. The LMA was 
removed after the patient regained consciousness 
within 15 min. Adequate patient cooperation during 
the awake stage was acknowledged by the neurosurgeon 
and the neurophysician. Patients were asked 24 h after 
surgery regarding their intraoperative experience, 
which included recall of events during anesthesia; 
pain and discomfort during surgery; and about overall 
satisfaction with anesthetic management. Recall 
was evaluated by questions related to the surgical 
procedures like scalp pin fixation and bone drilling. 
The satisfaction was assessed with respect to the general 
comfort and willingness to repeat the procedure using 
same anesthetic technique. Recalls were categorized 
as none, partial (two events) and complete (more than 
four events). Pain and discomfort were categorized as 
none, mild, moderate to severe; while intraoperative 
satisfaction as none, partial or complete. Patient had no 
recall of events; mild pain and discomfort during awake 
phase of surgery and he expressed complete satisfaction 
over the anesthetic management.

Case 2
A 33-year-old male patient, weighing 56 kg, underwent 

awake craniotomy for the removal of a left semiovale 
glioma extending posteriorly up to the motor cortex. 
Premedication, anesthesia induction and maintenance 
were similar as in the previous patient. Intubating 
LMA size four was sited to maintain airway patency. 

Patient was allowed to breathe spontaneously through 
the anesthetic circuit. After skull block, patient 
was positioned supine with head slightly extended. 
Hypercarbia (PaCO2 45 mm Hg) and mild bulging of 
the brain were observed during surgery. He regained 
consciousness within 15 min after discontinuation of 
anesthetic gases at the BIS value of 84 and cooperated 
during the clinical motor evaluation. The BIS value was 
maintained around 87 to 90 during the motor evaluation. 
The intubating LMA was repositioned before dural 
closure and retained in situ until the end of surgery. 
Patient had no recall of events during anesthesia. The 
pain and discomfort were mild, while satisfaction was 
complete.

Discussion

The optimal anesthetic management during an 
awake craniotomy should provide favorable working 
conditions for the surgeon and the neurologist involved 
in the patient care, without compromising the safety 
and comfort of the patient. The asleep-awake-asleep 
technique with airway protection using LMA is a 
common practice for the anesthetic management of 
awake craniotomies.[1,2]

Manninen et al.,[3] have reported 18% incidence 
of respiratory complications in patients undergoing 
awake craniotomy with unsecured airway. Airway 
obstruction may be observed as frequently as in 7% of 
cases during conscious sedation,[4] requiring emergency 
airway intervention using LMA or endotracheal tube.[5] 
Noninvasive ventilation with face mask may help in 
overcoming hypoventilation, though its safety would 
be questionable in the presence of obstructed airway 
in a deeply sedated patient. Respiratory problems can 
be minimized by electively inserting the LMA, which 
would be important while dealing with unanticipated 
medical emergencies as well. The LMA may not be 
the safest airway protection device. However, it is 
better tolerated than the endotracheal tube in a patient 
breathing spontaneously. Reinsertion of a PVC LMA 
in odd neck position may be difficult at times, but the 
thinner, siliconized intubating LMA is the alternative to 
it. Presence of LMA enables the anesthetist to administer 
general anesthesia and adjust its depth; thus comforting 
the patient by curtailing the duration of pain, anxiety 
and stress, nonetheless decreasing intraoperative 
recalls. Painful procedures like invasive cannulation, 
scalp blockade, craniotomy and skull closure can be 
performed under anesthesia. The LMA offers enough 
airway safety for the administration of inhalational 
agents. The endtidal concentration of sevoflurane was 
not very high and depth of anesthesia monitored by 
BIS value was not very low in our patients to make the 
airway unsafe. Deepening the anesthesia is a simple way 
to control the untoward tachycardia and hypertension 
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ascribed to the surgical stimulation. Mild hypercarbia 
with the rise in PaCO2 to 50 mm Hg may be observed 
during asleep phase. Gentle assisted ventilation may 
be instituted and depth of anesthesia may be reduced 
to overcome this problem. Our patients expressed 
satisfaction over the anesthetic management, which we 
think is a fair outcome of our technique.

Preanesthetic oral clonidine 150 µg reduces the total 
requirement of propofol.[6] It also reduces the escalation 
in the arterial blood pressure resulting from pin head-
holder application.[7] The awake patient should be able 
to perform multiple tasks including counting, naming 
objects and moving limbs on command. Patient may 
perform these tasks without pain in the presence of skull 
block. In addition, it effectively blunts the hemodynamic 
response to head pinning and removes the requirement 
for additional anesthesia or vasoactive drugs during the 
period of head pinning.[8]

Emergence from anesthesia before electrocorticography 
may be associated with problems like restlessness, 
delayed awakening and vomiting. A restless patient 
can move his head and disturb the surgical field. 
Prophylactic administration of diclofenac sodium and 
haloperidol may help in preventing restlessness. As pain 
causes restlessness, opiate infusion should be continued 
during the awake period; however, the dose should 
be titrated to avoid delay in the awakening. Delayed 
recovery from anesthesia before cortical stimulation 

may affect the neurological evaluation. Our patients 
were awake within 15-20 min, which is fairly acceptable 
considering the patient comfort under anesthesia. 
It suggests that endtidal gas monitoring and BIS are 
suitable for adjusting the depth of anesthesia.
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