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SuBARACHNOID HEMORRHAGE FoLLOWING
CervicaL MebiaL BrRANCH RADIOFREQUENCY
ABLATION: A CAse REPORT

Joel Peltonen, MD', and Timothy Bolton, MD?

Background: Facet-mediated neck pain following motor vehicle collision is a common component of whiplash-associated
disorder. Facet-mediated neck pain is suspected based on a combination of history, physical examination,
and imaging findings. Third occipital nerve (TON) and cervical medial branch radiofrequency ablation
(RFA) are effective and safe approaches to facet-mediated pain. Serious complications are rare but can
include nerve root, spinal cord, and vascular injury.

Case Report: This report describes a case of subarachnoid hemorrhage (SAH) that occurred within 24 hours following
TON and cervical medial branch RFA. The patient was admitted for symptom management, blood pres-
sure control, and follow-up imaging. His hemorrhage stabilized, and he returned home without residual
deficits after 12 days.

Conclusions: This case serves as an example of how prolonged nausea, headache, and ataxia can be indicators of SAH,
following TON and cervical medial branch RFA.
Key words:  Cervical, medial branch, third occipital nerve, radiofrequency ablation, subarachnoid hemorrhage, case
report
BACKGROUND graphic evidence of facet arthropathy is controversial

Neck pain and headache are common components of
whiplash-associated disorder (WAD), following motor
vehicle collisions (MVCs) (1). As many as 83% of those
involved in MVCs will have some element of WAD (1). In
those with chronic neck pain after MVCs, 54% to 60%
of cases can be attributed to facet-mediated pain (2).

The identification of facet-mediated pain is achieved
through a combination of history, physical examination,
imaging, and local anesthetic blocks (2,3). Historical
findings that support the diagnosis include headache
and pain that is distributed within the typical referral
patterns for the facet joints (2,3). Physical examination
features that suggest the diagnosis are provocation with
cervical range of motion, a positive extension-rotation
test, and tenderness with palpation of the articular
pillars and overlying paraspinal musculature (2). Radio-

in the diagnosis of cervical facet-mediated pain (2,3).
Since history, physical examination, and imaging find-
ings are neither highly sensitive nor specific, the use of
prognostic local anesthetic blocks is viewed as the most
reliable way to identify facet-mediated pain that will
respond to radiofrequency ablation (RFA) (2,3).

The initial treatment of facet-mediated pain includes
physical therapy, acetaminophen, and nonsteroidal
anti-inflammatory drugs (2). In the chronic stage (> 3
months), the addition of cognitive behavioral therapy
and other adjunctive medications are often indicated
(1,2). According to recent guidelines (2), conservative
management should be trialed for 6 weeks in those
with pain > 3 months prior to offering prognostic local
anesthetic blocks.

The innervation of the facet joints has been well
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established (2,3). The C2-C3 facet joint is innervated
by the third occipital nerve (TON) and the remaining
cervical facets are innervated by the medial branches
of the nerve above and below the joint (e.g., the C4-C5
facet joint is innervated by the medial branches of the
C4 and C5 nerve roots) (2,3).

Patients who respond favorably to prognostic local an-
esthetic blocks are typically offered RFA (2,3). The degree
of pain relief that designates a positive response is a topic
of debate; however, recent guidelines (2,3) suggest that >
50% pain relief constitutes a positive block. Additionally,
these guidelines recommend that a single positive block
be utilized prior to offering RFA, although in some jurisdic-
tions 2 positive blocks may be required (2,3).

RFA of the nerves supplying the cervical facet joints
is an effective procedure for facet-mediated pain,
confirmed with local anesthetic blocks (2,3). Major
complications are rare but may include nerve root, spinal
cord, and vascular injury (2,3). More common complica-
tions include pain, numbness, and ataxia (2,3). Ataxia
is especially prevalent in TON RFA (3). Subarachnoid
hemorrhage (SAH) related to cervical RFA has not been
reported in the literature, which makes this case unique.

CASE PRESENTATION

A 50-year-old man had an MVCin 2017 that resulted
in chronic neck and left arm pain. Informed written
consent was obtained directly from the patient. In
2020, he had clinical findings of a left C6 and C7 ra-
diculopathy. His magnetic resonance imaging revealed
C5-C6 foraminal stenosis and a C6-C7 disc herniation
impinging on the left C7 nerve root. He underwent suc-
cessful C5-C6 and C6-C7 anterior cervical discectomy and
fusion (ACDF). His left arm pain and weakness improved
following ACDF; however, he had ongoing axial neck
pain and associated cervicogenic headache. His other
comorbidities included major depressive disorder (MDD)
and post-traumatic stress disorder.

He was conservatively managed with physical therapy,
online cognitive behavioral therapy, cannabidiol, and
acetaminophen with codeine, as needed. The patient
was also taking venlafaxine for MDD. His only other pre-
scribed medication was testosterone enanthate 500 mg
intramuscularly every 2 weeks, which was started by his
family physician for mood symptoms. He smoked dried
cannabis for reported pain, mood, and sleep benefits.
Alcohol intake was reportedly minimal, and he did not
report cigarette smoking. During his admission to the
hospital, he disclosed a remote history of cocaine use.
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Given his ongoing axial neck pain and cervicogenic
headache, despite conservative management, he under-
went multiple cervical interventions, including bilateral
C3-C4 and C4-C5 intraarticular facet injections and one
previous round of left and right C3-C5 medial branch
RFA. The rationale for proceeding from intraarticular
facet injections to RFA is not entirely clear, as these
procedures were performed by a different service.
Regardless, he had a positive response to RFA but had
some ongoing cervicogenic headaches, which prompted
us to add the TON. One month prior to the case proce-
dure, he underwent successful TON and C3-C5 medial
branch RFA, on the right. The patient returned to have
the procedure repeated on the left.

Left TON and C3-C5 medial branch RFA were carried
out using a lateral approach (Fig. 1), strict antiseptic
technique, and fluoroscopic guidance. No procedural
sedation was used. A total of 10 mL of 1% lidocaine
was used to anesthetize the needle tracts and target
nerve. The RFA was carried out using 5 cm and 10
c¢m RF Trident cannulae (Diros Technology, Markham,
ON, Canada), with 5 mm active tips. Prior to ablation,
motor stimulation was utilized. Multifidus twitch was
observed, and no pain or muscle contraction occurred in
the upper extremity. Ablation was carried out at 85 °C
for 3 minutes. A total of 10 mg of dexamethasone and
3 mL of 0.25% bupivacaine was divided evenly between
each RF cannula, following the ablation.

During, and following the procedure, the patient
experienced nausea and emesis. The initial working
diagnosis was vasovagal syncope. An intravenous (IV)
line was started, and he was supported with IV fluids
and IV antiemetics. He was monitored for approximately
5 hours, at which point he felt well enough to return
home. The patient was supervised by family for the
following 24 hours and return-to-care instructions
were provided. A phone follow-up, the following day,
prompted emergent imaging. He was reporting nau-
sea, headache, and ataxia. He underwent computed
tomography (CT) of the head and CT angiogram (CTA)
of the head and neck. These were ordered primarily to
rule out iatrogenic vascular injury.

The carotid and vertebral arteries were normal
on CTA. However, the CT revealed intraventricular
hemorrhage, blood in the basal cisterns, and mild
hydrocephalus (Fig. 2). These findings were in keeping
with SAH. Neurosurgical consultation was requested,
and no operative treatment was required. He was
admitted under Internal Medicine for symptom man-
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agement, blood pressure control, and repeat imaging.
His follow-up CT scan, the following day, showed
redistribution of the hemorrhage and decreased
hydrocephalus. Five days later, he had an increase in
headache and nausea, which prompted a third CT. The
CT revealed an increase in the extra-axial area of hem-
orrhage along the posterior falx. This was followed-
up with a fourth CT scan, which showed expected
evolution of the previously identified areas with no
new findings. The patient was initiated on amlodipine
10 mg po once daily in addition to perindopril 8 mg
po once daily during his hospital stay. His symptoms
improved and he left against medical advice after 12
days of symptom management. He had no residual
neurologic deficits at the time of discharge.

DISCUSSION

This case report presents a rare complication follow-
ing TON and cervical medial branch RFA. TON and cervi-
cal medial branch RFA are well-established procedures
for chronic axial neck pain and cervicogenic headache
that improve with local anesthetic test blocks (2,3). Va-
sovagal episodes are known to occur in some individuals
during or following the procedure (2,3). Additionally,
those undergoing TON RFA often experience ataxia,
typically resolving within 30 minutes (3).

Hemorrhagic complications of interventional spine

Fig. 1. A lateral cervical spine radiograph demonstrating the
injection targets that were utilized for the TON and C3-C5
medial branch RFA. TON, third occipital nerve; RFA, radio-
frequency ablation.

Fig. 2. Initial CT scan revealing blood in the basal cisterns (A) and ventricular system (B), with mild hydrocephalus (B).CT,
computed tomography.
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procedures are rare (4,5). A large observational study
(4) reported no hemorrhagic complications in 4,766 pa-
tients who underwent interventional spine procedures,
despite being on anticoagulants. However, guidelines by
the American Society of Regional Anesthesia classify cer-
vical medial branch RFA as an intermediate hemorrhage
risk due to the proximity to the vertebral artery (5).

SAH is most commonly due to the rupture of a cere-
bral aneurysm (6). Long-term risk factors for cerebral
aneurysm rupture include hypertension, smoking,
alcohol consumption, and cocaine use (6,7). There is
also evidenced that cannabis smoking can increase the
risk of rupture (8). His history of cannabis smoking and
remote cocaine use may have contributed to his SAH.
The patient was not known to have chronic hyperten-
sion and there was no evidence of left ventricular
hypertrophy on chest x-ray.

Transient increases in systolic blood pressure may
trigger the rupture of cerebral aneurysms (6,9,10).
This has been reported in the pathophysiology of SAH
during high-intensity physical activity and following
sexual intercourse (9,10). Acute pain is known to
transiently increase blood pressure, mediated by the
release of catecholamines and cortisol (11). In this case,
transient elevation in systolic blood pressure may have
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been caused due to procedural pain and may have
contributed to his SAH. Although, it is possible that his
SAH occurred spontaneously and was unrelated to the
procedure itself.

To our knowledge, this is the first published case of
an SAH following an interventional spine procedure.
It should be included in the differential diagnosis of
ongoing nausea, headache, and ataxia, following TON
and cervical medial branch RFA. Special attention should
be paid to those with risk factors for cerebral aneurysm
rupture. This is notable, as both nausea and ataxia can
occur following TON RFA, but this typically resolves
shortly after the procedure (2,3).

CONCLUSIONS

SAH should be on the differential diagnosis for pa-
tients with prolonged headache, nausea, and ataxia,
following TON and cervical medial branch RFA, espe-
cially in those with risk factors for cerebral aneurysm
rupture. These symptoms may initially be misattributed
to known side effects of TON and cervical medial
branch RFA. This case demonstrates the importance
of close follow-up and diligent return-to-care instruc-
tions, in patients who have prolonged symptoms after
spinal RFA procedures.
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