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Özet
SAK olgularında başağrısı sık görülen semptomdur. Çoğu zaman ağrı kontrolü güç olmakta ve opioid kullanılarak hastanın 
şuur durumu daha karmaşık hale gelmektedir. Çalışmada, ultrason eşliğinde bilateral büyük oksipital sinir bloğu ile intrakra-
niyal anevrizmaların endovasküler tedavisi (EVT) sonrası görülen başağrısının etkili kontrolünü ve opioid tüketimini azaltmayı 
amaçladık. Olgu1 – Fisher 3 grade SAK tanısıyla gelen, GKS: 13 olan 59 yaşında erkek hastaya, anteriör kominikan arterde 
anevrizma nedeniyle koilizasyon ve stent uygulaması yapıldı. Lomber spinal kateterle BOS drenajı sağlandı. Olgu 2 – Baziller 
arter anevrizması nedeniyle, sol baziller arterde fusiform anevrizmaya koilizasyon ve stenotik bölgeye stent uygulanan GKS: 15 
olan 55 yaş erkek hasta değerlendirildi. VAS skorları sırasıyla 9–7 olan hastalara, ultrasound eşliğinde bilateral büyük oksipital 
sinir bloğu sağlandı. Her iki hastanın VAS skoru 3 ün altına düştü. Skor takip boyunca 3’ü aşmadı ve ek analjezik ihtiyacı olmadı. 
Sonuç olarak, iki olguda da bilateral oksipital sinir bloğu ile etkili analjezi sağlanmıştır ve ek analjezik ihtiyacı çok azalmıştır.

Anahtar sözcükler: Anevrizmal subarahnoid kanama; başağrısı; oksipital sinir bloğu.

Summary
Headache is a common symptom in subarachnoid hemorrhage (SAH). Often, pain control is difficult and opioid use can have 
a complicated effect on the patient’s state of consciousness. In this study of 2 cases, opioid consumption was reduced while 
effective pain control of headache occurring after endovascular treatment of an intracranial aneurysm was achieved using an 
ultrasound-guided, bilateral greater occipital nerve (GON) block. Case 1 was a 59-year-old male patient with a Glasgow Coma 
Scale (GCS) of 13 who was diagnosed with Fisher scale grade 3 SAH. Coiling and stenting were performed for an anterior com-
municating artery aneurysm. Cerebrospinal fluid drainage was provided with a lumbar spinal catheter. Case 2 was a 55-year-
old male patient with a GCS of 15 who underwent coiling of a fusiform aneurysm in the left basilar artery and stenting of the 
stenotic region due to a basilar artery aneurysm. After the procedure, the visual analog score (VAS) of the patients was 9 and 
7, respectively, and a bilateral GON block was performed with ultrasound guidance. The VAS score of both patients decreased 
to 3 and did not exceed 3 during follow-up in the intensive care unit, eliminating the need for additional analgesics. A bilateral 
GON block provided effective analgesia and significantly reduced the need for other pain relief in both cases.

Keywords: Aneurysmal subarachnoid hemorrhage; headache; occipital nerve blockade.

Introduction

Ruptured aneurysms account for approximately 80% 
of non-traumatic SAH. The 30-day mortality rate of 
aneurysmal SAH is 45% and 30% of the survivors 
have significant neurological problems. SAH is clas-
sically manifested with headaches.

97% of the diagnosed patients have headache.[1] Pain 
can be observed in 25–56% of the ruptured or unrup-

tured aneurysms due to EVT.[2,3] It has been reported 
that causes of pain include; stretching and distortion 
of the arteries with coiling and stenting, and inflam-
matory changes caused by chemicals such as glue.[4] 
It has also been shown that bioactive coils and the 
absence of hypertension history increase the risk of 
headache.[3,5] Despite the use of agents such as ac-
etaminophen, opioids, tramadol, and gabapentin for 
the treatment of headache; effective pain control has 
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not been achieved and undesirable side effects of 
drugs have come to the forefront. These medicines 
may also prevent objective neurological evaluation 
by alteration of consciousness at different degrees.

Occipital nerve block has been shown to provide 
effective pain control in occipital neuralgia, cervi-
cogenic headache, tension-type headache and mi-
graine.[6–9] US-guided GON block increases the effi-
ciency and reliability of the block.[10]

In this report we will present bilateral greater oc-
cipital nerve (GON) block that is performed to two 
patients who underwent EVT and stenting for a rup-
tured and unruptured intracranial aneurysm.

Case Report
Case 1 – A 59-year-old male patient with a history 
of hypertension was admitted to the hospital due to 
unconsciousness, computerized brain tomography 
showed an extensive SAH (Fisher 3), which also was 
opened to the ventricle. Glasgow coma score (GCS) 
was 13, other physical examinations were normal. 
Cerebral angiography showed aneurysm in anterior 
communicating artery. Lumbar spinal drainage cath-
eter was inserted into the patient. After EVT, daily ce-
rebrospinal fluid (CSF) drainage (30–40 ml/day) was 
performed. 

Coilization and stenting were done with EVT. During 
the procedure, 2000 U of fractionated heparin was 
administered to the patient. After the procedure, the 
patient was admitted to the intensive care unit (ICU). 
After the patient gained consciousness the pain 
score (VAS) was assessed as 9–10 and we decided 
to perform bilateral GON block. When the patient 
was in prone position, the external occipital protu-
berance (EOP) was palpated, and then the 5–12 Hz 
linear US probe was placed in the transverse posi-
tion on the midline EOP and advanced to the cau-
dal. When the C2 vertebra was seen, the probe was 
shifted laterally and the oblique capitis inferior mus-
cle (OCI) observed when the outer edge of the probe 
reached to the C1 transverse process level. GON was 
seen between OCI and semispinal capitis muscles 
and medial to occipital artery. The 25 G spinal needle 
was advanced in-plane from the medial to the lateral 
towards the two muscle fascia. A mixture of 1 ml of 
2% lidocaine, 2.5 ml of 0.25% bupivacaine and 3 mg 

of betamethasone (total 4 ml) was injected into the 
nerve sheath. Spread between two muscles was also 
observed with US.

After the block the pain score was 1. The VAS was 
questioned 30 minutes after the block and then 
every 12 hours for 14 days until discharge. Oral ni-
modipine 360 mg/day for vasospasm prophylaxis, 
and 5 mg prasugrel and 100 mg ASA for antiaggre-
gant therapy were initiated. During these 14 days, 
if the pain score was 4 and above, paracetamol was 
administered 500 mg iv 4 times a day, and tramadol 
100 mg iv was administered if the pain score did de-
crease. Control angiography was performed at 8th 
and 10th days because the patient became uncon-
scious and experienced regression in motor func-
tions. Cerebral vasospasm was observed and treat-
ed with intra arterial papaverine. After 14 days the 
patient was transferred to the neurology ward with 
minimal motor weakness on the right lower limb.

Case 2 – A 55-year-old male patient presented with 
left leg numbness and headache. The patient had 
hypertension and diabetes mellitus history. The 
headache was concentrated in the back of the neck, 
and described as constant and throbbing. GCS was 
15, minimal sensory loss in left leg was observed and 
other systemic examinations were normal. Comput-
erized brain tomography revealed a basilar artery 
aneurysm and small infarct in the brain stem but no 
SAH was observed.

Under general anesthesia, left basilar artery stenting 
and fusiform aneurysm coiling were performed with 
EVT. During the procedure, 2000 U of fractionated 
heparin was administered to the patient. The patient 
was taken to ICU after recovery from anesthesia. Be-
cause VAS score, obtained in the pain questionnaire, 
was 7; the patient was scheduled for bilateral US-
guided GON block. And performed as desribed in 
first case. After the block, the patient’s VAS score was 
2. VAS did not exceed 3 during the follow-up in ICU, 
so there was no need for additional analgesics. The 
sensory deficit of the patient resolved. Oral nimodip-
ine 360 mg/day for the vasospasm prophylaxis and 
5 mg prasugrel and 100 mg ASA for antiaggregant 
therapy were initiated. The patient did not develop 
vasospasm and was transferred to the neurology 
ward on the 12nd day.
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Discussion

In the presented 2 cases, effective pain control was 
obtained with GON block. Although Case 1 required 
minimal additional analgesia, it can be said that the 
block was effective.

There are 3 reasons for headache in aneurysmatic 
SAH which are treated by EVT. The first reason is SAH 
itself, the second is EVT, and the last is the drainage 
of the BOS with lumbar drainage in cases of exte-
sive SAH which are opened to the ventricle. These 
factors can cause pain, either alone or together. In 
other words, it is not possible to determine which 
factor is responsible at any given time. The cause of 
headache in SAH is not fully explained, but sudden 
stretching of the aneurysm, local meningeal inflam-
mation or thrombosis is implicated.[5,11] Pain is de-
scribed as sudden, explosive and spreading to the 
neck. It usually takes 1–2 weeks and the pain control 
can be performed with only potent analgesics such 
as opioids and tramadol. 

Sometimes very severe pain may also be resistant to 
continuous opioid therapy.[11] In addition, the opi-
oids can mask the neurological situation and the 
opioid antagonists are unable to remove this mask-
ing; which led researchers to search for different 
methods of pain control.[12,13]

In SAH cases, the activation of NMDA receptors fa-
cilitate the transmission of pain leading to hyperal-
gesia.[14] By considering this fact the analgesic effi-
cacy of magnesium, an NMDA receptor antagonist, 
was investigated and shown that headache was less 
in patients with high Mg levels.[15] There are studies 
showing that Mg replacement therapy is effective in 
some headache treatments.[16] However, information 
on efficacy and safety of intravenous Mg support for 
pain control is limited. In addition, Mg was used as 
neuroprotective and antivasospastic in SAH patients. 
However, additional Mg supplementation is not rec-
ommended in this regard except for keeping serum 
levels within normal limits. In our study, serum Mg 
levels in both patients were within normal limits.
Although aneurysmatic SAH patients treated with 
EVT are reported to have less headache,[17] some 
studies reported headache related to EVT.[2,4,5] In 
these patients it has been shown that causes of pain 
may be distortion, stretching of the vessel with coil 

or stent; inflammatory changes caused by chemicals 
such as glue.[4] It has also been shown that bioac-
tive coils and the absence of hypertension history 
increase the risk of headache.[2,5] Evidence for the 
safety of tryptophan and dihydroergotamine, sero-
tonin receptor antagonists is insufficient this type of 
headache.[4]

Cerebral vasospasm and cerebral ischemia are the 
most serious complications after SAH, with a rate 
of 30–70%.[18] It develops most frequently between 
4–14 days.[19] It is thought that hemoglobin prod-
ucts in CSF are effective in the development of vaso-
spasm.[20,21] The effectiveness of CSF drainage to pre-
vent vasospasm has been demonstrated by many 
researchers. Lumbar drainage has been shown to 
be more efficient than external ventricular drainage 
for cleaning hemoglobin products from CSF.[22,23] Al-
though lumbar drainage can prevent vasospasm, it 
can also cause headache due to decreased CSF vol-
ume at the same time.

In our clinic, almost all of the ruptured or unrup-
tured ICAs are treated with EVT. The procedure is 
performed under general anesthesia and the patient 
is followed up in the ICU. The duration of ICU stay is 
10–15 days, especially due to the risk of vasospasm. 
Patients in ICU are also followed for headache treat-
ment. According to the severity of headache, we 
use paracetamol, pregabalin, tramadol and opioids 
alone or in combination. We have observed many 
times that opioids are inadequate for pain control in 
severe headaches. Therefore, to increase efficacy in 
headache control and to move away from pregaba-
lin, tramadol and opioids which have many side ef-
fects we decided to perform nerve blocks. We think 
that the most appropriate method for this purpose is 
the bilateral GON block.

GON block has been shown to provide effective 
pain control in occipital neuralgia, cervicogenic 
headache, tension-type headache and migraine.[6–9] 
Performing the nerve block with the US guidance 
has increased the safety and effectiveness of the 
block. In a study in which the GON block was used 
for the treatment of occipital neuralgia and cranio-
facial pain syndromes, the efficacy of the block for 
1 week, 1 month and 3 months was assessed and at 
least a 50% reduction in the VAS score was observed.
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[10] They also emphasized that US is a safe and easily 
applicable imaging method. In another study, a sig-
nificant reduction in pain scores over 4 weeks with 
GON block for cervicogenic headache and occipital 
neuralgia was observed and no adverse events were 
reported.[24]

Furthermore, the efficacy of the block also has 
been shown in the post-dural puncture headache.
[25,26] We have emphasized in our study that one of 
the causes of the headache might be lumbar spi-
nal drainage. In this case, we think that headache 
is caused by a similar mechanism with post-dural 
puncture headache.

So, which mechanisms have been effective in pain 
control with GON block? CSF volume changing 
caused by dural stretch in SAH may activate the tri-
geminal nucleus caudalis, causing increased activity 
in the trigeminal and greater occipital nerves.[27] The 
other theories about the genesis of pain associated 
with intracranial endovascular procedures include 
mechanical stimulation of the arterial wall by traction, 
stretching, and distortion from materials used (bal-
loons, catheters, coils, glue, stent) with subsequent 
triggering of the trigeminovascular pathway from tri-
geminal C fiber stimulation.[28,29] Additionally, GON’s 
relation to second-order neurons of the trigemino-
cervical complex, which receive afferent inputs from 
trigeminal peripheral nerves of the face, offers insight 
into how GON block may contributes to relieving 
headaches that are more frontal than occipital in dis-
tribution.[30,31] The analgesia obtained after GON block 
may be explained by the central neuromodulatory ef-
fect that causes decreased central sensitizationas a 
result of the temporary interruption of afferent input 
to the dorsal roots and trigeminal nucleus.[32]

Also in a retrospective review, adult patients with 
post-traumatic headaches had significant improve-
ment in their headaches up to six months after GON 
block with xylocaine and methylprednisolone.[33] Ad-
ditionaly a study showed GON block may have a role 
in management of spontaneous intracranial hypo-
tension headache.[27]

In conclusion, an efficient headache control was 
achieved with the bilateral GON block and the need 
for additional analgesic medication was severely 
reduced.
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