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Background: This research aimed to analyze the effects of stellate nerve block with different drugs on the 
curative effect, stress responses, and the circulatory system of patients with hypertensive trigeminal neuralgia 
(TN). 
Methods: A retrospective analysis of 82 patients with hypertensive TN admitted to our hospital from 
January 2019 to January 2021 was conducted, and the patients were divided into a control group and an 
observation group according to different drugs. The pain visual analogue scale (VAS) scores were determined 
between the 2 groups before treatment and at 1, 2, 3, 7, and 30 d after treatment. The mean arterial pressure 
(MAP) and heart rate (HR) were measured in the 2 groups of patients before treatment and immediately 
after treatment (T0), half an hour after treatment (T1), 1 h after treatment (T2), and 6 h after treatment (T3). 
The left ventricular wall thickness (LVWT), left ventricular end systolic volume (LVESV), left ventricular 
ejection fraction (LVEF), and fraction shortening (FS) were detected in the 2 groups before treatment and at 
T0–T2. Patient satisfaction was also scored, and the incidence of adverse reactions was assessed. 
Results: The VAS scores of the 2 groups of patients decreased significantly after treatment at 1, 2, 3, 7, and 
30 d. The MAP and HR indicators of the 2 groups decreased gradually at T0–T2, and gradually recovered 
to levels before treatment at the T3 time point. The MAP and HR indicators of the observation group were 
significantly lower than those of the control group at T0–T2. After treatment, the levels of LVWT, LVESV, 
LVEF, and FS in the observation group at the T0–T2 time points were significantly lower than those of 
the control group. Additionally, after treatment, the satisfaction of the observation group was significantly 
higher than that of the control group. The total incidence of adverse reactions in the observation group was 
significantly lower than that in the control group. 
Conclusions: For patients with hypertensive TN, a single ropivacaine stellate nerve block can significantly 
relieve pain, and has little effect on heart function.
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Introduction

Trigeminal neuralgia (TN) is the most common form of 
facial neuropathic pain. It mainly manifests as recurrent 
severe paroxysmal pain in the distribution area of the 
trigeminal nerve on one side of the face, and has a serious 
impact on the daily life of patients (1). Related studies have 
found that in hypertensive patients, the sympathetic nervous 
system is over-excited, and catecholamines and peripheral 
vascular resistance increase, which causes increases in 
heart rate (HR), blood pressure, and myocardial oxygen 
consumption. Once combined with TN, it will bring 
greater limitations to the clinical efficacy of treatment, and 
it is difficult to achieve significant therapeutic effects (2,3). 
At present, stellate ganglion block is a common treatment 
for patients with TN. By blocking the stellate ganglion, 
pain conduction is cut off, circulation is improved, and 
pain is alleviated (4). However, there are still controversies 
regarding the choice of blocking drugs for patients 
with hypertension and their effects on cardiac function. 
This study used different drugs to treat patients with 
hypertensive TN in our hospital with stellate nerve block, 
and analyzed the effects of different drugs on patients with 
hypertensive TN, including their impact on stress responses 
and the circulatory system. We present the following 
article in accordance with the STROBE reporting checklist 
(available at http://dx.doi.org/10.21037/apm-21-1340).

Methods

General information

A retrospective analysis of 82 patients with hypertensive 
TN in our hospital from January 2019 to January 2021 
was conducted. All patients agreed to participate in this 
study and signed an informed consent form. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). This study was approved by the 
Sichuan Academy of Medical Sciences & Sichuan Provincial 
People’s Hospital, University of Electronic Science and 
Technology of China (No. 20181216). The patients were 
divided into a control group (n=41) and an observation 
group (n=41) according to different drugs. The inclusion 
criteria were as follows: (I) all patients conformed to the 
diagnostic criteria for TN, including primary TN and TN 
caused by herpes zoster; (II) all patients conformed to the 
WHO diagnostic criteria for hypertension; (III) the clinical 
data was complete. The exclusion criteria were as follows: 
(I) those who were intolerant to the treatment or did not 

meet the indications for the treatment; (II) patients with a 
history of anesthetic drug allergy; (III) patients with mental 
or intellectual disabilities who could not cooperate with 
the study. There was no significant difference in general 
information between the 2 groups of patients (P>0.05), and 
they were comparable, as shown in Table 1.

Study methods

Patients in both groups were treated with conventional 
medications such as analgesics, nutrient nerves, and 
ipsilateral stellate ganglion block. First, a venous channel 
was established for the patient. The patient was placed in 
a supine position, with shoulder cushions, and the head 
was tilted later to help expose the neck and continue ECG 
monitoring. A portable color Doppler ultrasound (Mindray, 
TE7, linear array probe) was used to expose the 7 transverse 
processes of the affected side of the neck and the long 
muscles of the neck. The in-plane needle insertion method 
was used, and ultrasound imaging reached the surface of 
the cervical longus muscle at the 7th plane of the neck. 
Cerebrospinal fluid (bloodless, gasless) were drawn back 
carefully.

The control group was injected with 1% 5 mL lidocaine 
(China National Pharmaceutical Group Rongsheng 
Pharmaceutical Company, SFDA  approval  number 
H20043676, 100 mg/bottle) once a day on the left and 
right sides, with an interval of 2 hours for 5 consecutive 
days. The observation group was given 0.125% 4 mL 
ropivacaine (Chengdu Tiantaishan Pharmaceutical Co., 
Ltd., SFDA approval number H20052666, 75 mg/bottle) 
once a day for 5 consecutive days.

Echocardiogram acquisition and measurement: the 
acquisition method referred to the 2015 ASE/EACVI 
Adult Cardiac Cavity Quantitative Guidelines. Baseline 
data was collected on the standard apical four-chamber 
view, two-chamber view, and the apical four-chamber 
view with the right ventricle as the main heart, and 3 to 
5 complete cardiac cycles were continuously recorded for 
storage.

Observation indicators and judgment standards

(I)	 Pain conditions: the visual analogue scale (VAS) (5) was 
used to determine pain levels 1, 2, 3, 7, and 30d after 
treatment. The total score was 10 points, with mild: ≤3 
points; moderate: 4–6 points; severe: >6 points.

(II)	 Stress response: mean arterial pressure (MAP) and 
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Table 1 Comparison of general information of the 2 groups of patients 

Group n
Male/
female

Age (year) BMI

Blood pressure Pain area

Systolic pressure 
(mmHg)

Diastolic blood 
pressure (mmHg)

II branch III branch II + III branch

Control group 41 24/17 58.67±3.77 25.12±2.13 164.22±23.05 95.12±12.03 13 15 13

Observation 
group

41 23/18 58.34±3.75 25.32±2.11 164.31±23.11 95.06±12.01 14 12 15

t/x2 – 0.050 0.397 0.427 0.017 0.022 0.513

P – 0.823 0.692 0.670 0.986 0.982 0.774

BMI, body mass index; P value, probability; χ2-test, Chi-square test.

Table 2 Comparison of pain (x ± S)

Group n

VAS grade (point)

Before 
treatment

After  
treatment 1 d

After  
treatment 2 d

After  
treatment 3 d

After  
treatment 7 d

After  
treatment 30 d

Control group 41 8.72±0.95 7.21±0.42a 7.11±0.02a 6.23±0.34abc 5.76±0.11abcd 4.03±0.12abcde

Observation 
group

41 8.56±0.94 7.03±0.15a 6.93±0.05a 5.31±0.42abc 4.31±0.09abcd 2.06±0.31abcde

t – 0.766 2.584 21.402 10.901 65.325 37.946

P – 0.445 0.011 <0.001 <0.001 <0.001 <0.001

Compared with before treatment, aP<0.05; compared with 1 d after treatment, bP<0.05; compared with 2 d after treatment, cP<0.05; 
compared with 3 d after treatment, dP<0.05; compared with 7 d after treatment, eP<0.05. VAS, visual analogue scale; P value, probability; 
t-test, Student’s t test. 

Heart rate (HR) of patients were measured before and 
after treatment in the 2 groups at immediately after 
treatment (T0), half an hour after treatment (T1), 1h 
after treatment (T2), and 6 h after treatment (T3).

(III)	 Circulatory system: the levels of left ventricular 
wall thickness (LVWT), left ventricular end systolic 
volume (LVESV), left ventricular ejection fraction 
(LVEF), and shortened fraction (fraction shortening, 
FS) were detected before and after treatment in the 2 
groups at T0–T2.

(IV)	 Treatment satisfaction: the “Therapy Satisfaction 
Table” made by our hospital was adopted. The survey 
scored a full score of 40 points, where 0 to 10 were 
unsatisfactory, 11 to 30 were generally satisfied, and 31 
to 40 were satisfied. The Cronbach’ alpha coefficient 
of this scale was 0.75. Satisfaction rate = (satisfied + 
general satisfaction)/total number of cases × 100%.

(V)	 The occurrence of adverse reactions: dizziness, tinnitus, 
nausea.

Statistical analysis

SPSS 22.0 statistical software was used to analyze the data. 
Measurement data were expressed as mean ± standard 
deviation (x ± s), and the t/F test was used. Count data were 
expressed as a percentage (%), and the χ2 test was used. 
P<0.05 indicated that there was a significant difference 
between the 2 groups.

Results

Comparison of pain

As shown in Table 2, there was no significant difference 
in pain before treatment between the 2 groups (P>0.05). 
The VAS scores of the 2 groups of patients at 1, 2, 3, 7, 
and 30d after treatment were decreased compared with 
before treatment. The VAS score of the observation group 
was significantly lower than that of the control group after 
treatment (P<0.05). 
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Comparison of stress responses

As shown in Table 3, the MAP and HR index levels of the 2 
groups at T0–T2 gradually decreased compared with before 
treatment. At the T3 point, the MAP and HR index levels 
gradually recovered to the levels before treatment. The 
MAP and HR index levels of patients in the observation 
group at T0–T2 were significantly lower than those of the 
control group (P<0.05). 

Comparison of circulatory system indicators 

As shown in Table 4, after treatment, the levels of LVWT, 
LVESV, LVEF, and FS in the observation group at the T0–
T2 time points were significantly lower than those in the 
control group (P<0.05).

Comparison of treatment satisfaction

As shown in Table 5, the treatment satisfaction rate of the 
observation group (95.12%), was significantly higher than 
that of the control group (70.73%) (P<0.05).

Comparison of adverse reactions

As shown in Table 6, the total incidence of complications in 
the observation group was significantly lower than that in 
the control group (4.87% vs. 21.95%) (P<0.05).

Discussion

At present, the pathogenesis of patients with hypertensive 
TN is not yet clear. However, related studies have shown 
that severe pain stimulation of the trigeminal nerve can 
cause mental tension and pain, and can induce a long-
term excited state in the sympathetic nerves, which causes 
small arteries to contract, increases peripheral resistance, 
and promotes blood pressure (6,7). The current clinical 
treatment of these patients is based on antiviral, analgesic, 
and neurotrophic agents. Although these have achieved 
certain clinical effects, they are not ideal for patients with 
severe pain. In addition, conventional drug treatment has a 
long course of treatment and significant adverse reactions, 
which seriously affects the quality of life of patients (8). 
Therefore, clinical treatment should be performed as soon 
as possible to control pain, so as to reduce the occurrence of 
neuralgia (9).

As a minimally invasive treatment method, stellate 
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nerve block has become a research hotspot in recent years. 
It is widely used in daily diagnosis and treatment. It is 
an effective method for the treatment of neurovascular 
diseases such as those of the head, neck, and upper limbs. 
By blocking the stellate ganglion, the vicious circle of pain 
can be blocked and pain conduction can be cut off. It can 
dilate blood vessels and improve the blood supply, thereby 
correcting neurotrophic conditions. At the same time, it can 
prevent viruses from entering the nervous system by way 
of retrograde axons, enhance the body’s defense functions, 
and effectively reduce the occurrence of neuralgia (10,11). 
However, there is some controversy regarding the clinical 
application of nerve block drugs. Lidocaine and ropivacaine 
are both clinical blocking drugs. Lidocaine is an ester local 
anesthetic. Related studies have found that lidocaine has an 
inhibitory effect on the central nervous system when applied 
in large doses in animal experiments. Small doses have a 
blocking effect on the conduction of peripheral nerves. 
Usually, the fine fibers that conduct pain without myelin 
are involved first, so the analgesic effect is fast (12). Studies 
have shown that ropivacaine lasts for a long time, but its 
low fat solubility reduces the absolute effect and delays the 
time to reach the gross motor nerve. However, the blocking 
effect on Aδ and C nerve fibers is more extensive than 
lidocaine, and it has the advantage of separating sensory 
and motor block (13). There are few reports on the use of 
the 2 drugs on heart function in patients with hypertension. 
Lidocaine is an aminoacyl amide intermediate-acting 
local anesthetic, and has anti-arrhythmic effects. It has 
the advantages of high anesthesia intensity, rapid onset of 
action, short action time, and strong dispersion. However, 
it takes 2 h for local elimination, which easily produces 
rapid drug resistance. Ropivacaine is a long-acting amide 
local anesthetic. On the one hand, the number of punctures 
can be reduced to achieve a good analgesic effect. On 
the other hand, when used at low concentrations, it has 
the advantages of separation of sensory block and motor 
block, and has low toxicity to the cardiovascular and central 
nervous systems. Therefore, it has no obvious effect on 
myocardial contractility, blood pressure, and HR, and has 
a protective effect on the myocardium. A large number 
of previous studies have also shown that ropivacaine can 
minimize the entry of anesthetics into the blood, effectively 
alleviate myocardial ischemia and hypoxia, improve cardiac 
blood microcirculation, and reduce cardiotoxicity and 
central nervous system toxicity (13). This study showed 
that the levels of LVWT, LVESV, LVEF, and FS at the T0–
T2 time points after treatment with ropivacaine stellate 
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Table 6 Comparison of adverse reactions

Group n Dizziness, n (%) Tinnitus, n (%) Nausea, n (%) Total rate, n (%)

Control group 41 1 (2.43) 0 (0.00) 1 (2.43) 2 (4.87)

Observation group 41 3 (7.31) 2 (4.87) 4 (9.75) 9 (21.95)

χ2 – 5.145

P – 0.023

P value, probability; χ2-test, Chi-square test.

Table 5 Comparison of treatment satisfaction

Group n Satisfaction, n (%) General satisfaction, n (%) Dissatisfaction, n (%) Satisfaction rate, n (%)

Control group 41 26 (63.41) 13 (31.71) 2 (4.87) 39 (95.12)

Observation group 41 20 (48.78) 9 (21.95) 12 (29.26) 29 (70.73)

χ2 – 8.613

P – 0.003

P value, probability; χ2-test, Chi-square test.

nerve block were significantly lower than those of the 
control group. This is consistent with the previous study 
of Yang et al. (14) on the treatment of head and face pain 
with stellate ganglion block. It is believed that ropivacaine 
inhibits the overexcitement of sympathetic nerves, lowers 
blood pressure and HR, and has less impact on circulatory 
system function. Nielsen et al. (15) also demonstrated that 
ropivacaine blocks the sympathetic nerves, causing the 
blockage and resistance vessels to dilate. It also reduces the 
load on the heart, decreasing the return blood volume and 
blood pressure, which can inhibit the stress response to a 
certain extent. This is consistent with the results of this 
study. After treatment, the MAP and HR index levels of the 
observation group at T0–T2 gradually decreased compared 
to before treatment. At T3, the MAP and HR index levels 
gradually recovered to the levels before treatment. This 
shows that ropivacaine stellate nerve block has a significant 
effect on reducing stress responses.

In addition, the VAS score is used as a quantitative 
reference for judging pain (16). In this study, the pain relief 
of the observation group was significantly better than that of 
the control group. This suggested that the treatment of the 
short-term hypothalamic regulatory mechanism disorder of 
ropivacaine stellate ganglion is closely related to treatment. 
By innervating the preganglionic and postganglionic 
fibers of the sympathetic nerve in the surrounding area, 
sympathetic nerve innervation blood vessel function, 

muscle motor function, and pain transmission are inhibited. 
Furthermore, the local blood circulation has been improved, 
inflammation is reduced, pain is relieved, and recovery is 
promoted, which is beneficial to the patient’s prognosis, 
thereby improving patient satisfaction (17,18). At the same 
time, this study compared the adverse reactions of the 2 
groups of patients. The total incidence of adverse reactions 
in the observation group was low, indicating that the safety 
of ropivacaine stellate nerve block is high. It is worth 
noting that stellate nerve block has high requirements for 
the operator. Clinicians should continuously strengthen 
their operational proficiency, and be proficient in treatment 
methods, indications, and adverse reactions to ensure the 
success rate of treatment.

In summary, a single ropivacaine stellate nerve block for 
patients with hypertensive TN can significantly relieve pain, 
with little effect on heart function, and has a certain degree 
of safety.
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