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Superior cervical sympathetic ganglion block under ultrasound 
guidance promotes recovery of abducens nerve palsy caused by 
microvascular ischemia
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Abstract: The abducens nerve palsy is most likely caused 
by microvascular issue. Spontaneous recovery of vasculo-
pathicabducens nerve palsies was common at 3–6 months. 
But recovery time was longer when many risk factors were 
present. Several patients had residual esotropia or abduc-
tion deficit. Cervical sympathetic block has an established 
use in treating patients with disorders related to cranial 
circulatory insufficiency. It causes a significant increase in 
cerebral blood flow. We report a case of a 67-year-old man 
with acute horizontal diplopia and right periocular pain. 
He had been diagnosed with right abducens nerve palsy 
caused by microvascular ischemia. We performed ultra-
sound-guided superior cervical sympathetic ganglion 
blocks. After 4 weeks, the symptoms had been completely 
resolved. We introduce ultrasound-guided superior cer-
vical sympathetic ganglion blocks for management of 
abducens nerve palsy caused by microvascular ischemia, 
which could be an effective novel method to promote 
recovery from diplopia.
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1  �Introduction
Isolated motor nerve palsy is most likely caused by 
microvascular issue, defined as having at least one 
vascular risk factor, and among ocular motor nerves, 

the abducens nerve was the most frequently affected 
[1–3]. The diagnosis of microvascular ischemic palsy 
is generally presumptive and clinically based [4]. Ath-
erosclerotic changes and transient ischemia of the 
microvessels supplying the motor nerves are probably 
important pathogenetic factors [5, 6].

Cervical sympathetic block has been established as 
an effective procedure in treating patients with symp-
toms related to sympathetic nervous system dysfunction 
or circulatory insufficiency of the head, neck, and upper 
extremities. Stellate ganglion block (SGB), a type of cervi-
cal sympathetic block, is effective for treatment of facial 
nerve palsy in patients with type 2 diabetes mellitus [7]. 
Several reports have suggested that a cervical sympa-
thetic block causes a significant increase in cerebral 
blood flow [8–10].

We present a patient who experienced acute horizon-
tal diplopia as a symptom of abducens nerve palsy caused 
by microvascular ischemia. We performed superior cervi-
cal sympathetic ganglion (SCSG) blocks under ultrasound 
guidance to promote recovery from diplopia caused by 
isolated microvascular ischemic sixth nerve palsy.

2  �Case report
A 67-year-old man presented with acute horizontal diplo-
pia and right periocular pain during the past 3 days. He 
said his symptoms appeared after several weeks of over-
working, and he had no history of trauma. He had been 
treated for diabetes mellitus, hypertension and ischemic 
heart disease, and had 45 pack-years of smoking history. 
In addition, 20 months earlier, he was diagnosed with and 
treated for idiopathic right facial nerve palsy due to micro-
vascular ischemia.

An ophthalmologic examination revealed that he had 
equal pupils with normal light and convergence reactions. 
Ocular motility showed the restriction of an abduction in 
the right eye in the attempted right lateral gaze, and the 
rest of his eye movements were full (Fig. 1). There was no 
facial muscle weakness. All laboratory tests were within 
normal limits, including the cerebrospinal fluid analysis. 
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He was evaluated by a neuroimaging test. Brain computed 
tomography and magnetic resonance imaging were unre-
markable, and no space-occupying lesion was reported. 
But magnetic resonance angiography revealed moderate 
stenosis in both proximal parts of the carotid artery, and 
there was a luminal irregularity in both of its distal parts. 
A neurologist suggested that we allow an observation of 
the progression in the right abducens nerve palsy due to 
microvascular ischemia. The ophthalmologist explained 
that about 80% of patients with idiopathic abducens nerve 
palsy caused by microvascular ischemia improve sponta-
neously in about 3–6 months. However, the patient com-
plained of a horizontal double vision and wanted to recover 
the horizontal diplopia as soon as possible because he had 
to drive a heavy truck as part of his business.

At a week after the onset of diplopia, we considered 
performing an SCSG block to increase cerebral perfusion. 
The patient was placed in a supine position, and his head 
was turned approximately 45° to the left side. A model 
LOGIQ S7 5-MHz, multi-frequency linear ultrasound trans-
ducer (General electric healthcare, Milwaukee, WI, USA) 
was applied after skin preparation with betadine and 
draping were conducted. The transducer was transversely 
oriented over the right side of his neck, and the trans-
verse process of C6  was located to the cricoid cartilage 
level. The transducer was moved in the cephalad direc-
tion along the neck to locate the common carotid bifur-
cation. After identifying the oval-shaped and hypoechoic 
structure between the longus capitis muscle and the start-
ing point to branch off the common carotid bifurcation, 

a 23-gauge needle was introduced slowly from a lateral 
approach with the in-plane technique using ultrasound 
guidance. The needle was inserted until it approached the 
target site, and it was positioned immediately adjacent to 
the structure appearing to be the SCSG. We performed the 
SCSG block with 5 cc of 0.2% ropivacaine (Fig. 2), and then 
we identified Horner’s sign (ipsilateral miosis, ptosis, and 
conjunctival hyperemia) on the same side after the injec-
tion. He received blocks in the same manner once every 
3 or 4 days due to personal circumstances. After 1 week, 
the right periocular pain had subsided. Within 3  weeks, 

Fig. 1: Binocular movement of a 67-year-old patient. Initial presentation of right abducens nerve palsy showing the restriction of abduction 
in the right eye in right lateral gaze and normal ocular motility in left lateral gaze (center). Rest of the movement were full.

Fig. 2: Ultrasound image of spreading local anesthetic (diamond) 
below superior cervical sympathetic ganglion (asterisk). External 
carotid artery and internal carotid artery are just starting to branch 
off the common carotid artery. The black arrows indicate the needle 
placement. ECA, external carotid artery; ICA, internal carotid artery; 
IJV, internal jugular vein.
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the diplopia had been reduced considerably, but it per-
sisted in the extreme right gaze, and the abduction motil-
ity in the right eye was not completely recovered. At the 
4-week follow-up, it was found that the residual diplopia 
had been completely resolved. He had been given nine 
sessions of the SCSG block for 4 weeks total. There were 
no complications of nerve injury, hematoma, infection 
related to the procedures, or toxicity of local anesthetics. 
One time of transient change in voice was observed.

3  �Discussion
There has yet to be a complete elucidation of the 
pathophysiology of microvascular ischemic ocular motor 
nerve palsy. The suggested mechanism involves thickening 
and hyalinization with luminal narrowing of the nutrients 
vessels that provide the blood supply to peripheral nerves, 
which are referred to as vasa nervorum [5]. These regularly 
arise from adjacent arteries, which results in ischemic 
demyelination of a portion of the nerve [5, 6]. That is, tran-
sient decreased perfusion in the vascular border zones of 
the nerve may play a role in microvascular ischemic palsy 
[5]. Advanced age, hypertension, diabetes mellitus, hyper-
lipidemia, tobacco use, or a combination of these may be 
vascular risk factors for abducens nerve palsy-revealed 
ischemic lesions in the course of six nerves with normal 
neuroimaging [4]. Our patient also had multiple vascular 
risk factors including advanced age, hypertension, diabe-
tes mellitus and a history of heavy smoking. Angiography 
identified artherosclerotic changes in cerebral vessels.

The abducens nerve arises from abducens nucleus in 
pons, near the midline and beneath the upper part of the 
floor of the fourth ventricle [11]. It emerges in a groove 
between the pons and the pyramidal and runs upward 
and laterally before bending forward over the apex of 
the petrous temporal bone [11]. It then traverses the cav-
ernous sinus and reaches the orbit through the superior 
orbital fissure and it supplies the lateral rectus muscle, 
which rotates eye outward [11]. It can be affected any-
where along its course. The abducens nerve is mainly 
supplied by the internal carotid artery, basilar artery, 
and their branches [12]. Especially, the perfusion in the 
internal carotid artery is related to both the intracranial 
and extracranial supplies of the abducens nerve and 
opthalmic artery [12]. The ophthalmic artery, which is a 
branch of internal carotid artery, supplies the intraorbital 
segment of the abducens nerve [12].

There has been no treatment trials evaluating inter-
ventions directed toward improving the recovery of 

microvascular ischemic nerve palsy. Sanders et  al. [13] 
reviewed the charts of all patients diagnosed with vascu-
lopathic sixth nerve palsy, and they reported that 86% of 
patients experienced spontaneous complete resolution of 
their diplopia, and 14% had incomplete resolution. Gen-
erally, the area of ischemic demyelination subsequently 
undergoes remyelination over time, accounting for clini-
cal recovery [5]. Therefore, the treatment of vasculopathic 
six nerve palsy is supportive therapy, including eye patch-
ing and a prism to relieve the patient’s symptom of diplo-
pia until spontaneous recovery [6, 11]. No other medical 
therapies have been proven to be of benefit. However, 
Jung and Kim [4] suggested that, when many risk factors 
were present, recovery time in patients with ischemic 
ocular motor nerve palsy was longer. If the palsy became 
chronic, extraocular muscle surgery was considered as a 
possible treatment option [14].

The cerebral vasculature is densely supplied with 
sympathetic nerve fibers, mainly originating from the 
SCSG [15]. The SCSG is the uppermost part of the cervical 
sympathetic chain, and it provides sympathetic innerva-
tion to the face and head by its vascular filaments supplied 
to the internal and external carotid arteries, and these fila-
ments form a plexus around the arteries [16]. Cervical sym-
pathetic block has been applied to treat diseases affecting 
the intracranial and extracranial blood supply, although 
its effect on perfusion of these vascular systems is not 
completely clear. A study that used blood flow velocity sug-
gested that after a SGB, there was significantly increased 
cerebral blood flow [10]. Also, Kang et al. [9] demonstrated 
by magnetic resonance angiography that after an SGB in 
healthy volunteers there were significant changes in the 
extracranial vessels and the opthalmic artery, which origi-
nates from the internal carotid artery. Iwama [17] suggested 
the manner by which SGB increases cerebral blood flow is 
that local anesthetics reached the SCSG, and SGB without 
SCSG block does not influence cerebral circulation. That 
is, the SCSG block may produce a more successful sympa-
thetic blockade to the head with less success of a sympa-
thetic blockade to the upper extremities, and this can be 
more advantageous than the SGB for improving cerebral 
perfusion using the same dosage of local anesthetics. Treg-
giari et  al. [18] applied SCSG blocks to improve cerebral 
perfusion in patients with aneurysmal subarachnoid hem-
orrhage, and they suggested that it is effective in improving 
distal cerebral perfusion and increasing cerebral circula-
tion time as a consequence of the decrease in peripheral 
resistance although a change in caliber of major vessels 
was not established.

The SCSG is 3–5 cm in length and is located anterior to 
the longus capitis muscle. It lies on the transverse process 
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of the C2–C4 vertebrae [16]. Wisco et al. [19] suggested that 
the common carotid artery bifurcation is a good landmark 
for localizing the SCSG block using a pseudodensity heat 
map. The ultrasound-guided technique for the SCSG block 
proved to be highly accurate in human cadavers, and it 
can avoid radiation exposure and enables identification 
of the potentially hazardous structures in the needle path 
[20]. We considered using a cervical sympathetic block at 
the level of the SCSG in order to improve the effectiveness 
of blood perfusion to the abducens nerve, although no 
comparative study has been done examining the differ-
ences for cerebral circulation between an SCSG block and 
an SGB with same dosage of local anesthetics. We could 
identify a landmark for SCSG easily using ultrasound 
imaging. And we identified the development of Horner’s 
sign to evaluate whether the cervical sympathetic block 
was well established.

According to our case, we suggest that cervical sym-
pathetic blocks at the level of the SCSG could represent a 
novel method by which to promote the recovery of diplo-
pia due to abducens nerve palsy. We think that the recov-
ery of ischemic demyelination of a portion of the nerve is 
greatly assisted by an improvement in the cerebral blood 
flow. Further controlled studies should be conducted com-
paring the effects of this novel approach.
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