
Increasing numbers of patients with skull defects are expect-
ed to get scalp infiltrations. This report presents the case of an 
accidental intracerebral injection of local anesthetics during 

scalp nerve blocks in awake craniotomy in a previously craniot-
omized patient. The clinical pattern of seizure and recommen-
dations for scalp infiltration in patients with skull defects are 
briefly discussed.

Case Report

A 34-year-old man (weight: 79 kg, height: 180 cm), who un-
derwent removal of an oligodendroglioma in the left temporal 
lobe 4 years ago, was admitted for the removal of the recurrent 
tumor. An awake craniotomy was planned. Preoperative routine 
laboratory tests did not indicate any abnormal findings. The 
patient had no problems with cognition or communication 
but complained of intermittent headaches with a visual analog 
score of 3–5. During the preoperative assessment, he was fully 

 Case Report

A 34-year-old man who previously underwent a craniotomy due to oligodendroglioma was admitted with a diagnosis of 
recurrent brain tumor. An awake craniotomy was planned. Approximately 15 minutes after completing the scalp nerve 
block, his upper torso suddenly moved and trembled for 10 seconds, suggesting a generalized clonic seizure. He recov-
ered gradually and fully in 55 minutes without any neurological sequelae. The emergency computed tomography scan 
revealed a localized fluid collection and small intracerebral hemorrhage nearby in the temporoparietal cortex beneath 
the skull defect. He underwent surgery under general anesthesia at 8 hours after the seizure and was discharged from the 
hospital after 10 days. This report documents the first case of generalized seizure that was caused by the accidental intra-
cerebral injection of local anesthetics. Although the patient recovered completely, the clinical implications regarding the 
scalp infiltration technique in a patient with skull defects are discussed.
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cooperative and understood the surgical and anesthetic (asleep-
awake-asleep technique) procedures. Magnetic resonance imag-
ing showed a hyperintense lesion in the left temporal pole and 
insula, suggesting the progression of a recurrent tumor. Com-
puter tomography (CT) scans of the brain and skull radiography 
showed a bony cleft that was 2 mm wide in the left half of the 
skull (Fig. 1). Two hours prior to surgery, 1.5 g 5-aminolevulinic 
acid hydrochloride was ingested on neurosurgeon’s instructions. 
Upon entering the operating room, pulse oximetry, non-invasive 
blood pressure monitoring, and electrocardiogram monitor-
ing were applied. An arterial catheter was inserted under local 
anesthesia for direct blood pressure measurements. The blood 
pressure and pulse rate were 124/62 mmHg and 57 beats/min, 
respectively. Following the intravenous administration of 50 μg 
fentanyl, the scalp nerve block and a ring block in the left hemi-
sphere were performed over 30 minutes using a 25-gauge × 40 
mm needle at the supraorbital, supratrochlear, zygomaticotem-
poral, auriculotemporal, greater occipital, and lesser occipital 
nerves. A local anesthetic mixture of 60 ml (20 ml 2% lidocaine, 
20 ml 0.75% ropivacaine, and 20 ml normal saline with 1 : 
200,000 epinephrine) was used. The patient tolerated the scalp 
nerve block with no evidence of intravascular injection. 

Approximately 15 minutes after block completion, the seizure 
occurred initially with a sudden move up his trunk, followed by 
trembling of both extremities for 10 seconds. His mentality be-
came stupor with dilated (7–8 mm) pupils without light reflex. 
The blood pressure and heart rate were 167/81 mmHg and 78 
beats/min, respectively, with sinus rhythm and an oxygen sat-
uration of 100%. Although the seizure subsided spontaneously, 
the patient remained in a stupor with dilated and fixed pupils 
(right: 7 mm; left: 8 mm) with no light reflex. The operation was 

postponed, as it was decided that proceeding with the awake 
craniotomy would not be feasible, and emergency CT was con-
ducted in order to investigate the cause of the seizures. When 
the scan was completed after 15 minutes, the patient remained 
drowsy but could respond briskly to verbal commands. His pu-
pils were anisocoric (right: 4 mm; left: 8 mm) with light reflex. 
The CT scan showed a localized fluid collection and small in-
tracerebral hemorrhage (ICH) near the temporoparietal cortex 
beneath the skull defect (Figs. 2 and 3). At 30 minutes after the 
seizure, he continued to remain drowsy but could respond to 
verbal commands. Pupils were asymmetric but responded well 
to light. At 55 minutes after the seizure, he fully recovered with-

Fig. 3. Brain CT slice caudal to Fig. 2, bony cleft is visible (arrow).Fig. 1. Simple lateral skull X-ray shows the bony cleft due to the 
previous craniotomy.

Fig. 2. Brain CT scan taken after the occurrence of seizure shows minimal 
intracerebral hematoma and fluid collection (arrow) in the left side.
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out neurological sequelae but could not recall the incident. He 
had a muscle power of 5/5 in his upper and lower extremities 
and a Glasgow coma scale score of 15. His pupils were isocoric (2 
mm) with prompt light reflex. Prior to this, the patient had not 
complained of nausea, dizziness, or perioral numbness.

After being closely monitored for 1 hour and 20 minutes 
in the postanesthetic care unit, the patient was transferred to 
the neurosurgical care unit (NCU) for 6 hours and 40 minutes. 
Since no hemodynamic or neurological deterioration was ob-
served, the patient was moved to an operating room, where he 
underwent the surgery for 7 hours and 30 minutes under gen-
eral anesthesia. The lungs were extubated in the NCU 1.5 hours 
after the operation. He was transferred to the general ward on 
post-operative day 2 and released from the hospital on post-op-
erative day 10.

Discussion

To our knowledge, this is the first report of a seizure caused 
by the direct injection of local anesthetics into brain tissue. This 
extremely rare complication occurred after scalp nerve blocks 
were given during awake craniotomy in a previously cranioto-
mized patient. 

We have performed awake craniotomies using the asleep-
awake-asleep technique [1,2]. The cause of the seizure may be 
related to the localized accumulation of the anesthetic mixture 
and/or ICH, as shown in the left brain CT scan (Fig. 2). The 
temporal cortex was beneath the skull defect and compati-
ble with the zygomaticotemporal nerve block site in the deep 
temporalis fascia. The clinical pattern of the seizure was as de-
scribed above in the text. In brief, contrary to the seizure caused 
by systemic toxicity of local anesthetic, the generalized clonic 
seizure was mild and transient and was accompanied with 
anisocoria. The size of fluid collection in the brain parenchyma 
was ~1.3 cm, which corresponded to 1.15 ml, assuming the fluid 

accumulated spherically. Regarding mechanisms of local anes-
thetic-induced seizure within the brain parenchyma, vascular 
absorption-related systemic toxicity would be excluded, because 
vascular assessments were frequently conducted, and the clinical 
manifestation here was different from that of systemic toxicities 
induced by plasma concentrations of > 10 µg/ml lidocaine [3] or 
> 2.2 μg/ml ropivacaine [4]. The mechanism behind this clinical 
manifestation, including the occurrence of generalized clonic 
movements in both extremities despite remaining local anes-
thetics in the parenchyma, asymmetrical pupillary response, and 
amnesia, could not be established. In experimental rats, the in-
tracerebral injection of tetrodotoxin induced a similar pupillary 
response [5]. Okuda et al. [6] reported a case of seizure caused 
by an incidental subarachnoid space injection. Unlike our case, 
the patient experienced general discomfort and nausea as well as 
loss of consciousness immediately after a lesser occipital nerve 
block, using 0.5 ml 1% mepivacaine. The patient’s saturation was 
maintained at over 97% despite hypoventilation. After 2 h, the 
patient recovered completely without any neurological sequelae.

Increasing numbers of patients with skull defects are expect-
ed to get scalp infiltrations. To prevent complications, we rec-
ommend drawing an imaginary bony defect line from the previ-
ous craniotomy site or marking the site of the burr hole prior to 
performing scalp nerve blocks. The block should infiltrate as far 
as the imaginary line or marks. The angle of needle entry should 
be low around any bony defects. Scalp nerve blocks may also be 
performed under a C-Arm.
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