Am J Transl Res 2023;15(6):4129-4137
www.ajtr.org /ISSN:1943-8141/AJTR0145866

Original Article
Effect and safety of ultrasound-guided continuous
stellate ganglion blockade on neurovascular headache

Yeming Wang?, Guozhong Yan?, Zhen Xing?, Tengchen Feng?, Shutie Li%, Jibo Zhao?, Jinliang Teng?

1Department of Anesthesiology, The First Affiliated Hospital of Hebei North University, Qiaoxi District, Zhangjiakou
075000, Hebei, China; 2Department of Anesthesiology, Kaifeng Central Hospital, Longting District, Kaifeng
475000, Henan, China; 3Geriatric Medicine Department, The First Affiliated Hospital of Hebei North University,
Qiaoxi District, Zhangjiakou 075000, Hebei Province, China

Received August 11, 2022; Accepted December 8, 2022; Epub June 15, 2023; Published June 30, 2023

Abstract: Objective: To analyze the effect and safety of ultrasound-guided continuous stellate ganglion blockade
(CSGB) on neurovascular headache. Methods: The clinical data of 137 patients with neurovascular headache
treated in the First Affiliated Hospital of Hebei North University from March 2019 to October 2021 were analyzed
retrospectively. According to the treatment schemes, the patients were assigned to the control group (69 cases,
treated with flunarizine combined with Oryzanol tablets), or the observation group (68 cases, treated with ultra-
sound-guided CSGB on the basis of the treatment to the control group). The efficacy, headache symptoms, negative
emotions, cerebral artery blood flow velocity, vasoactive substance levels and adverse reactions of the two groups
were compared. Univariate and logistic multivariate analyses were conducted to explore the risk factors for recur-
rence of neurovascular headache after treatment. Results: The observation group showed a notably higher total
effective rate than the control group (95.59% vs. 84.06%, P<0.05). In contrast to the control group, the observation
group had notably lower self-rating depression scale (SDS) and Self-Rating Anxiety Scale (SAS) scores and showed
notably lower posterior cerebral artery (PCA), middle cerebral artery (MCA), basilar artery (BA) and anterior cerebral
artery (ACA) levels (P<0.05). After the treatment, the observation group showed higher levels of serum 5-hydroxy
tryptamine (5-HT) and Beta-Endorphin (B-EP) than the control group, but a lower serum neurotensin (NT) level than
the control group. Moreover, the incidence of adverse reactions in the two groups was not greatly different (10.29%
vs. 5.80%). The observation group showed a lower recurrence rate within 6 months after treatment than the control
group (5.88% vs. 18.84%, P<0.05). Univariate and logistic multivariate analyses showed that occupation (physical
labor), smoking history and sleep quality (poor) may be the risk factors for recurrence of neurovascular headache
after treatment (OR>1, P<0.05), while CSGB may be the protective factor (OR<1, P<0.05). Conclusion: Ultrasound-
guided CSGB has obvious analgesic effect on patients with neurovascular headache, which can shorten the dura-
tion of headache, improve the cerebral artery blood flow velocity, regulate the levels of vasoactive substances,
relieve negative emotions, and lower the recurrence rate, with a high safety.
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Introduction

As a frequently seen disease in clinical scenar-
ios, neurovascular headache refers to the par-
oxysmal headache caused by abnormal regula-
tion of blood vessels and nerves in the skull [1].
With a long course of disease, it is intractable.
Patients are mostly featured with paroxysmal
unilateral or bilateral severe head pain, stab-
bing pain, jumping pain, etc. In severe cases,
they even suffer blurred vision, nausea and
vomiting, which not only disrupt their normal

life and work, but also increase the risk of ner-
vous system diseases and cardiovascular and
cerebrovascular diseases [2, 3]. At the current
stage, conventional western medicines such as
opioid analgesics, non-steroidal anti-inflamma-
tory drugs and ergotamine are often used to
treat neurovascular headache [4]. Among them,
flunarizine is a kind of selective calcium antago-
nist, which is a classic and commonly used
medicine for treating migraine. It can selectively
inhibit the inflow of calcium ions to dilate blood
vessels, reduce the spasm of vascular smooth
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muscle and protect vascular endothelial cells,
thus exerting analgesic and analgesic effects.
Oryzanol is a sedative drug, which can act on
the central nervous system to activate the
hypothalamus and limbic system related to the
autonomic nervous system, reduce the endo-
crine balance disorder, and thus relieve the
autonomic nervous dysfunction and pain. How-
ever, clinical application has showed that long-
term treatment with western medicine is prone
to gastrointestinal discomfort, skin itching and
other toxic and side effects, and the relapse
rate is high after drug withdrawal, which all
compromise the long-term curative effect.

Stellate ganglion blockade can maintain nor-
mal endocrine function, autonomic nerve func-
tion and immune function, regulate hypothala-
mus to maintain internal environment stability,
eliminate excessive tension of sympathetic
ganglion and block the vicious circle of pain [5].
Whereas, stellate ganglion blockade can hardly
relieve chronic pain at one time, and it usually
takes multiple blockades to achieve the goal of
complete pain relief [6]. Continuous stellate
ganglion blockade (CSGB) can exert a sus-
tained effect on vasodilation in lesion areas,
and thus alleviate the vasomotor dysfunction of
cerebral vessels [7]. Through consulting rele-
vant references, CSGB has been studied for the
treatment of vascular nerve headache for a
long time [8]. However, currently, there are few
reports about the feasibility and safety of stel-
late ganglion blockade for neurovascular head-
ache. Accordingly, this study retrospectively
analyzed the clinical data of 137 patients with
neurovascular headache, explored the influ-
ences of ultrasound-guided CSGB on pain,
emotion and cerebral artery blood flow velo-
city of patients, and discussed the related
mechanism.

Data and methods
Research objects

The clinical data of 137 patients with neurovas-
cular headache treated in the First Affiliated
Hospital of Hebei North University from March
2019 to October 2021 were analyzed retro-
spectively, including 56 males and 81 females
with age ranged from 33 to 70 years and an
average of 40.43+4.42 years. The course of
disease ranged from 5 months to 7 years, with
an average of 4.67+1.41 years. The years of
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education ranged from 5 to 16 years, with an
average of 9.91+2.42 years. The patients were
divided into groups according to different treat-
ment schemes. This study was approved by
the Medical Ethics Committee of the First
Affiliated Hospital of Hebei North University
(No. 201844687).

Inclusion and exclusion criteria

(1) Inclusion criteria: Patients who met the
diagnostic criteria of neurovascular headache
according to the International Classification of
Headache Disorders (ICHD) [9]; patient without
abnormality in head CT/MRI, transcranial Do-
ppler and electroencephalogram; patients with
bilateral or lateral pulsating headache; patients
who usually suffered nausea, vomiting and
photophobia in the onset of the disease; pa-
tients with disease frequency =5 times/month;
patients whose symptoms seriously hindered
daily activities, or halted daily activities in se-
vere cases; patients who had not taken any
drugs that impacted vascular tension within 1
month before admission; and those with
detailed clinical data. (2) Exclusion criteria:
Patients with headache triggered by other rea-
sons, such as epilepsy, stroke, severe hyper-
tension and brain organic diseases; patients
with contraindications of stellate ganglion blo-
ckade; patients with coagulation dysfunction
or bleeding tendency; patients with comorbid
diseases or uncontrollable diseases; patients
comorbid with malignant tumor, liver dysfunc-
tion, kidney dysfunction or systemic failure;
patients with mild headache; patients without
requirement for medication; or patients unable
to tolerate the treatment.

Methods

Control group: Each patient was orally adminis-
trated with oryzanol tablets (Henan Guang-
kang Pharmaceutical Co., Ltd./Henan Runhong
Pharmaceutical Co., Ltd., specification: 10 mg;
State Food and Drug Administration (SFDA)
approval number: H41023241) 3 times/d, 10
mg/time, and also orally administrated with
Flunarizine Hydrochloride Capsules (Shanxi
Zhendong Anxin Biological Pharmaceutical Co.,
Ltd., specification: 5 mg; SFDA approval num-
ber: H14020844) 1 time/d, 5 mg/time, for four
consecutive weeks. On the basis of the control
group, the observation group was treated with
ultrasound-guided CSGB. Specifically, the pa-
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tient was required to take a supine position,
with a thin pillow below, and then the color
Doppler diagnostic ultrasound (model: HI VI-
SION-preirus, Hitachi) was used to display tr-
ansverse process of the sixth cervical vertebra
(C6) and the common carotid artery. The medi-
al edge of sternocleidomastoid muscle was
used to extrapolate the mastoid muscle and
carotid sheath to separate the trachea and
carotid artery and expose the puncture point.
After successful puncture, the catheter in the
conduit was placed and immobilized, and one
end was connected to the 9300 portable
patient-controlled analgesia pump with 100
ml 0.8% lidocaine (Guilin Pharmaceutical Co.,
Ltd., specification: 20 ml:0.4 g; SFDA appro-
val number: H45020823). The single self-con-
trolled analgesic dose was 1.5 ml and the
blockade time was 20 min. The continuous
injection speed was 1 ml/h and the catheter
was placed continuously for 2 weeks.

Outcome measures

(1) Efficacy: Based on the diagnostic criteria in
the ICHD, the efficacy was evaluated as follows:
Cured: The score of Visual Analogue Scale (VAS)
decreased by >80%, and the headache and
accompanying symptoms disappeared com-
pletely; Markedly effective: The VAS score
decreased by 50-80%, and the duration of
each attack and the number of attacks de-
creased notably within 4 weeks of treatment,
with most of the headaches and concomitant
symptoms alleviated; Effective: The VAS score
decreased by 30-49%, and the duration of
each attack and the number of attacks de-
creased notably within 4 weeks of treatment,
with most of the headaches and concomitant
symptoms alleviated to a certain extent; Ine-
ffective: Within 4 weeks of treatment, the
VAS score, duration of each attack, number of
attacks, headache and concomitant symptoms
were not relieved, or even aggravated. Total
effective rate = cure rate + markedly effective
rate + effective rate. (2) The duration, frequen-
cy and degree of headache attack. The VAS
scale was used to evaluate the degree of head-
ache. It covers a range of 0-10 points, and a
higher score indicates more severe headache.
(3) Negative emotions. The self-rating depres-
sion scale (SDS) and self-rating anxiety scale
(SAS) covered 20 items, separately, and each
item was scored by 4 grades. The critical val-
ues of SDS and SAS were 53 and 50 respec-
tively. The two scales were used for evaluation
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before therapy and 4 weeks after therapy. (4)
Cerebral arterial blood flow velocity. The cere-
bral arterial blood flow velocity, including poste-
rior cerebral artery (PCA), middle cerebral artery
(MCA), basilar artery (BA) and anterior cerebral
artery (ACA), was measured by a transcranial
Doppler blood flow analyzer (EMS-9A, Delikai)
before treatment and after 4 weeks of treat-
ment. (5) The levels of vasoactive substances.
Fasting peripheral venous blood (4 ml) was
sampled, followed by 30-min still standing and
10-min centrifugation (rotational speed: 2500
r/min, radius: 6 cm) to separate the serum. The
supernatant was acquired, and the serum
5-hydroxytryptamine (5-HT) was determined by
enzyme-linked immunosorbent assay (ELISA)
with kit provided by Shenzhen Kerunda Bio-
engineering Co., Ltd. (Lot number: 20180505),
and neurotensin (NT) and B-endorphin (B-EP)
were measured by radioimmunoassay with Kits
from Shanghai Kemin Biotechnology Co., Ltd.
(Lot number: 20180321). All operations were
carried out under strict instructions. (5) Adverse
reactions. Adverse reactions included gastroin-
testinal reaction, transient upper limb numb-
ness, rash, hoarseness, pain at puncture site,
etc. (6) Recurrence: After treatment, the pa-
tients were followed up for 6 months, and the
recurrence rate was counted.

Statistical analyses

This study adopted SPSS25.0 software pack-
age for data analysis. The measurement data
were described by mean £ SD, and analyzed via
the independent-samples t test. Counting data
were descried by cases (%), and analyzed via
the x2 test. Logistic regression analysis was
performed to analyze the risk factors for the
recurrence of neurovascular headache. P<0.05
indicated a significant difference.

Results
General data

No significant difference was found in gender,
age, course of disease and years of education
between the observation group and the control
group (all P>0.05, Table 1).

Efficacy
The observation group showed a notably hig-
her total effective rate than the control group

(95.59% vs. 84.06%, P<0.05, Table 2).
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Table 1. Comparison of general data between the two groups (n, X+ Sd)

Course of disease

Group Cases Male/female Age (year)

Years of education

(Year) (Year)
Control group 69 29/40 40.09+4.91 4.72+1.43 9.86+2.24
Observation group 68 27/41 40.74+4.18 4.62+1.37 9.99+2.73
X4/t 0.076 0.834 0.418 0.305
P 0.782 0.406 0.677 0.761
Table 2. Comparison of efficacy between the two groups n (%)
Group Case Cured Markedly effective Effective Ineffective  Total effective
The control group 69 3(4.35) 23(33.33) 32(46.38) 11(15.94) 58(84.06)
Observation group 68 8 (11.76) 26 (38.24) 31 (45.59) 3(4.41) 65 (95.59)
X2 4,963
P 0.026
A B C

mm Control group mm Control group

== Observation group

= Observation group

@
1

mm Control group
mm Observation group

ot
-
- = 64 o
5% £ 2 '|'
3 E
S a S 5 &1
ES S 4 3
23] it | i ] 4 ey *xn
s b £ s
§ 21 i s i . I
8 T 5 24 e o gt
B 1 7 [ © 2-
.g 1 c g
° 2 o
i o T T go- T T 20 T T
& & ® & & LS & &
# 3 g & & S <
P i e < « «
2 @ & &
o @ & ¢ & &
< ¥: of ¥ o &

Figure 1. Comparison of the duration, frequency and degree of headache attack between the two groups before
and after treatment. Note: A: The duration of headache; B: The frequency of headache; C: The degree of headache.
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###P<0.001 vs. the same group before treatment;

Duration, frequency and degree of headache

Before the treatments, the two groups were
similar in the duration, frequency and degree of
headache (all P>0.05), while after the treat-
ments, the duration, frequency and degree of
headache in the observation group were all
lower than those in the control group (all
P<0.05, Figure 1).

Negative emotions

Before the therapy, the SDS and SAS scores of
the two groups were not notably different (both
P>0.05), while after the treatments, the obser-
vation group got notably lower SDS and SAS
scores than the control group (both P<0.05,
Figure 2).
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P<0.001 vs. the control group.

Cerebral artery blood flow velocity

Before the treatment, the two groups were simi-
lar in the blood flow velocity of PCA, BA, MCA
and ACA (P>0.05), while after the treatment,
the blood flow velocities of PCA, BA, MCA and
ACA in the observation group were lower than
those in the control group (all P<0.05, Figure
3).

Vasoactive substance levels

Before the treatment, the two groups were si-
milar in serum NT, 5-HT, and B-EP levels (all
P>0.05), while after it, the observation group
showed higher levels of serum 5-HT and B-EP
but a lower serum NT level than the control
group (all P<0.05, Figure 4).
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Figure 2. Comparison of SDS and SAS scores between the two groups be-
fore and after treatment. Note: A: Self-rating Depression Scale score; B: Self-
Rating Anxiety Scale score. ##P<0.001 vs. the same group before treatment;
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Figure 3. Comparison of cerebral artery blood flow velocity between the two
groups before and after treatment. Note: A: Posterior cerebral artery; B: Basi-
lar artery; C: Middle cerebral artery; D: Anterior cerebral artery. ##P<0.001
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the same group before treatment;

Adverse reactions

Hkk

In the control group, there were 2 cases of gas-
trointestinal reaction, 1 case of somnolence
and 1 case of skin rash, showing a total inci-
dence of 5.80% (4/69). In the observation
group, there was 1 case of gastrointestinal
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P<0.001 vs. the control group.

reaction, 1 case of rash, 2
cases of hoarseness (disap-
peared within 1 hour of rest),
1 case of puncture site pain
and 2 cases of transient upp-
er limb numbness, showing
a total incidence of 10.29%
(7/68). The two groups were
not notably different in the
incidence of adverse reac-
tions (x?=0.938, P=0.333).

Prognosis

In the control group, 13 cases
recurred within 6 months after
treatment, showing a recur-
rence rate of 18.84% (13/69).
In the observation group, 4
cases recurred within 6 mon-
ths after treatment, showing
a recurrence rate of 5.88%
(4/68). The observation group
showed a lower recurrence
rate within 6 months after
treatment than the control
group (x>=5.291, P=0.021).

Univariate analysis on influ-
encing factors for recurrence
of neurovascular headache

The recurrence and non-recur-
rence groups were not greatly
different in sex, age, course
of disease, years of educa-
tion and drinking history (all
P>0.05), but the two groups
were greatly different in occu-
pation (physical labor), smok-
ing history, sleep quality (poor)
and therapeutic regimen (Ta-
ble 3).

Multivariate analysis on influ-
encing factors for recurrence
of neurovascular headache

Multivariate logistic analysis showed that occu-
pation (physical labor), smoking history and
sleep quality (poor) may be the risk factors for
recurrence of neurovascular headache after
treatment (all OR>1, P<0.05), while CSGB may
be the protective factor (OR<1, P<0.05, Table

4).
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Figure 4. Comparison of vasoactive substance levels between the two groups before and after treatment. Note: A:
Neurotensin; B: 5-hydroxy tryptamine; C: Beta-Endorphin. ##P<0.001 vs. the same group before treatment; *P<0.05,
“*P<0.001 vs. the control group.

Table 3. Univariate analysis on influencing factors for recurrence of neurovascular headache

Course of  Years of Occupation Sleep Therapeu-

Number Male/ Age Smoking Drinking

Group of cases female  (years) disease education  (physical history  history quality tic regimen
(years) (years) labor) (poor) A/B

Non-recurrence group 120 50/70 39.65+4.51 4.58+1.36 9.63+2.02 25 13 44 30 56/64

Recurrence group 17 6/11 41.0345.02 5.02+1.48 10.09+2.34 8 6 5 12 13/4

x4/t 0.250 1.164 1.235 0.861 5.601 7.459 0.341  14.557 5.543

P 0.617 0.246 0.219 0.391 0.018 0.006 0.559 0.000 0.019

Note: A: Flunarizine combined with oryzanol tablets; B: Ultrasound-guided continuous stellate ganglion blockade.

Table 4. Multivariate analysis on influencing factors for recurrence of neurovascular headache
Standard

Correlative factor B Wald P OR 95% Cl
error

Occupation (physical labor) 1.217 0.535 5.169 0.023 3.378 1.183-9.646

Smoking history 1.502 0.586 6.559 0.010 1.423 1.423-14.169

Sleep quality (poor) 1.974 0.573 11.889 0.001 7.200 2.344-22.114

Ultrasound-guided continuous stellate ganglion blockade -1.312 0.600 4777 0.029 0.269 0.083-0.873

Discussion larly critical in relieving neuropathic pain and

improving the function of pain regulation.
At present, the clinical pathogenesis of neuro-

vascular headache remains unclear. It is mostly Stellate ganglion is a sympathetic nerve formed
considered to be bound up with trigeminal neu- by the fusion of C6-7 and T1 ganglia, which
rovascular theory, neurovascular theory, vascu- takes an essential part in regulating immune
lar theory, cortical diffusion inhibition theory, response and autonomic nerve function of
etc., among which vasomotor dysfunction is the neck, head and shoulder [13, 14]. Therefore,
primary cause [10, 11]. Cerebrovascular sys- injecting blockade into the stellate ganglion
tem is primarily under the regulation of sympa- contributes to improving the regulation function
thetic nerves and parasympathetic nerves. of central and peripheral nerve and bi-direc-
Inhibition and excitement of sympathetic ner- tional regulation of vasoconstriction, and main-
ves can induce cerebral vasodilation and con- taining the stability of the internal environment,
traction, resulting in persistent chronic pain which can be used to treat neurovascular head-
[12]. Therefore, inhibiting the corresponding ache from the etiology. Wen et al. [15] have
neurotransmitter levels in sympathetic nerves reported that stellate ganglion blockade can
and blocking signal transmission are particu- relieve upper limb pain-related syndrome and
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reduce intraoperative complications such as
cerebral blood flow insufficiency and reentrant
tachycardia. Moon et al. [16] have revealed that
stellate ganglion blockade can alleviate the
degree of neurovascular headache and im-
prove the quality of life. However, according to
recent studies, the influence of single daily stel-
late ganglion blockade is limited, and repeated
puncture will reduce the comfort and satisfac-
tion of patients [17]. In CSGB, after the first suc-
cessful puncture, the stellate nerve ganglion
catheter can be retained for 1-2 weeks. Long-
term sympathetic ganglion blockade can relieve
the puncture pain and reduce the side effects
caused by nerve damage. In this study, com-
pared with the control group, the observation
group showed a notably higher total effective
rate, experienced a lower duration of heada-
che attack, attack frequency, and headache
degree, had lower SDS and SAS scores and
showed a lower recurrence rate within 6 months
after treatment, but no notable difference was
found in adverse reactions between the two
groups. The results indicate that ultrasound-
guided CSGB could alleviate the pain degree,
shorten the duration of headache attack and
relieve negative emotion, and lower the recur-
rence risk in patients with neurovascular head-
ache, without greatly increasing adverse reac-
tions. Yu et al. [18] found that stellate ganglion
blockade via lateral cervical approach under
real-time guidance of high-frequency ultraso-
und has a high success rate, with few adverse
reactions and obvious analgesic effect, and the
frequency and duration of headache are greatly
relieved after treatment with it, which finding is
similar to the result of this study. According to
analysis, its analgesic mechanism is linked to
the following two points: (1) Central function.
CSGB can regulate hypothalamic function and
autonomic nerve, maintain the stability of inter-
nal environment, keep endocrine function and
immune function normal, inhibit bradykinin fr-
ee, and thus relieve pain. (2) Peripheral action.
It can suppress the function of sympathetic
preganglionic and postganglionic fibers, dilate
blood vessels, block vascular dyskinesia, inhib-
it pain conduction, relieve vasospasm and head
blood supply, and then achieve the purpose of
relieving pain. Additionally, the puncture posi-
tion guided by ultrasound is accurate, which
can avoid adverse reactions such as pain at
the puncture site caused by improper opera-
tion. Moreover, in this study, 0.8% lidocaine
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was adopted as a therapeutic drug. Lidocaine
has a high affinity with nerve tissue, which can
help block the conduction function, thus regu-
lating autonomic nerve function, nerve block
and reducing the release of pain-causing sub-
stances. Anxiety or depression is the direct
consequence or inherent part of pain experi-
ence, while pain is the physical symptom of
anxiety or depression, which may have the
same pathological basis or pathogenic factors.
After the treatment, the pain degree of the
patients with vascular headache was obviously
relieved, so the degree of anxiety or depression
was reduced accordingly.

Modern studies have shown that when the
body has stress response or sympathetic nerve
excitation, vasoactive substances such as sub-
stance P, NT, 5-HT and catecholamine will be
released, aggravating the disturbance of regu-
lation of intracranial vasomotor function, thus
inducing a series of vascular and neurological
headache symptoms [19, 20]. 5-HT is a kind of
auto-active substance. During the onset of neu-
rovascular headache, 5-HT is released from
platelets, resulting in a transient increase in
plasma 5-HT content, which leads to an in-
crease in norepinephrine secretion. These neu-
rotransmitters act on meningeal blood vessels,
which can lead to severe contraction of blood
vessels and induce visual precursors of neuro-
vascular headache. Subsequently, 5-HT attach-
es to the blood vessel wall, and results in the
rapid decrease of plasma 5-HT content, caus-
ing vasodilative headache in the attack period
and rebound dilatation of scalp blood vessels,
and then inducing headache. B-EP is an endog-
enous morphine-like substance in human body,
which can achieve analgesic effect by inhibiting
pain from being transmitted to thalamus, and
can reflect the changes of neurotransmitters in
central pain regulation pathway.

Wu et al. [21] established a migraine rat model
induced by nitroglycerin, and found decreased
contents of plasma 5-HT and B-EP in the rats.
In this study, after treatment, the serum NT
level and the blood flow velocity of PCA, BA,
MCA and ACA in the observation group were all
lower than those in the control group, while the
serum 5-HT and B-EP levels in the observation
group were higher than those in the control
group. NT can excite many neurons, and the
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increase of its level can lead to the decrease of
pain threshold.

The results indicate that ultrasound-guided
CSGB can regulate the vasoactive substance
levels, improve the cerebral artery blood flow
velocity, alleviate autonomic nerve dysfunction,
relax the nervous sympathetic nerve, and pro-
mote the gradual restore of the relaxation bal-
ance in the autonomic nervous system to elimi-
nate the burning sensation produced by the
autonomic nerve, so as to achieve the purpose
of treating headache.

To sum up, ultrasound-guided CSGB has obvi-
ous analgesic effect for patients with neurovas-
cular headache, which can shorten the dura-
tion of headache, improve the cerebral artery
blood flow velocity, regulate the vasoactive sub-
stance levels, and relieve negative emotions,
with high safety. However, this study still has
some limitations. For example, the study is a
retrospective cohort study, so there may be
some deviation in data collection. The limita-
tions also include small sample size and single
sample source. Moreover, the follow-up time is
short, so the long-term prognosis of patients
and the related factors influencing that have
not been analyzed. Therefore, in future studies,
we can focus on the analysis on factors influ-
encing the long-term prognosis of patients gi-
ven CSGB, with a larger sample size and more
sources, through a longer follow-up time, and
make further analysis.
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