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Introduction: Neurogenic hypertension (HTN) is a type of HTN characterized

by increased activity of the sympathetic nervous system. Vascular compression

is one of the pathogenic mechanisms of neurogenic HTN. Despite Jannetta’s

solid anatomical and physiological arguments in favor of neurogenic HTN in the

1970’s, the treatment for essential HTN by microvascular decompression (MVD)

still lacks established selection criteria. Therefore, the subjects selected for our

center were limited to patientswith primary trigeminal neuralgia (TN) and primary

hemifacial spasm (HFS) of the vertebral/basilar artery (VA/BA) responsible vessel

type coexisting with neurogenic HTN who underwent MVD of the brainstem to

further explore possible indications for MVD in the treatment of neurogenic HTN.

Methods: A retrospective analysis of 63 patients who were diagnosed with

neurogenic HTN had symptoms of HFS and TN cranial nerve disease. Patients

were treated at our neurosurgery department from January 2018 to January

2023. A preoperative magnetic resonance examination of the patients revealed

the presence of abnormally located vascular compression in the rostral

ventrolateral medulla (RVLM) and the root entry zone (REZ) of the IX and X cranial

nerves (CN IX- X).

Results: There was no significant di�erence between the two groups in terms

of gender, age, course of HFS, course of TN, course of HTN, degree of HTN,

or preoperative blood pressure. Based on the postoperative blood pressure

levels, nine out of 63 patients were cured (14.28%), eight cases (12.70%) showed

a marked e�ect, 16 cases (25.40%) were e�ective, and 30 cases were invalid

(47.62%). The overall e�cacy was 52.38%. However, 39 cases of combined

cranial nerve disease were on the left side of the e�cacy rate (66.67%) and 24

cases of combined cranial nerve disease were on the right side of the e�cacy

rate (29.16%).

Discussion: Over the last few decades, many scholars have made pioneering

progress in the clinical retrospective study of MVD for neurogenic hypertension,

and our study confirms the e�cacy of MVD in treating vertebral/basilar artery-

type neurogenic hypertension by relieving the vascular pressure of RVLM. In

the future, with the development and deepening of pathological mechanisms

and clinical observational studies, MVD may become an important treatment

for neurogenic hypertension by strictly grasping the surgical indications.
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Conclusion: MVD is an e�ective treatment for neurogenic HTN. Indications may

include the following: left-sided TN or HFS combined with neurogenic HTN;

VA/BA compression in the left RVLM and REZ areas on MRI; and blood pressure

in these patients cannot be e�ectively controlled by drugs.

KEYWORDS

neurogenic hypertension, microvascular decompression, rostral ventrolateral medulla,

root entry zone, vertebral/basilar artery

1 Introduction

Hypertension (HTN) is a common cardiovascular disease and

an important risk factor for chronic cardiovascular diseases such

as stroke, myocardial infarction, and heart failure. Prevention and

treatment of HTN can lead to a reduction in morbidity and

mortality from cardiovascular diseases. According to the WHO

data (1), ∼1.28 billion adults worldwide aged 30–79 years suffer

from HTN, most of whom (approximately two-thirds) live in low-

and middle-income countries. From 1990 to 2019, the number of

hypertensive patients aged 30–79 years doubled (2). It has been

suggested that the activation of the sympathetic system maybe

closely related to HTN (3). Neurogenic HTN is a specific type

of HTN, which accounts for ∼10–15% of all cases of primary

HTN. In 1979, Jannetta et al. first proposed that the etiology of

neurogenic HTN could be due to the presence of abnormal vascular

compression in the rostral ventrolateral medulla (RVLM) area and

the cephalic root entry zone (REZ) of the medulla oblongata,

which leads to elevated blood pressure (4). The pathogenesis

of neurogenic HTN is mainly related to the overactivity of the

sympathetic nervous system (5, 6). Several studies have shown

that neurogenic HTN usually refers to HTN caused by vascular

compression of the RVLM and the REZ of the IX and X cranial

nerves (7–12). Most hypertensive patients can achieve ideal blood

pressure control with systematic and regular medication. However,

some patients still have difficulty controlling their blood pressure

effectively after the combined use of antihypertensive drugs.

Therefore, surgical treatment of neurogenic hypertension (HTN)

has opened up a whole new avenue for HTN treatment (4, 13, 14).

In recent years, microvascular decompression (MVD) has been

gradually introduced as a surgical treatment for neurogenic HTN.

MVD relieves cranial nerve disease by isolating the causative

responsible vessel from the primary cranial nerve disease and

relieving the compression of blood vessels and nerves. Geiger

et al. (15) performed MVD in eight patients with neurogenic HTN

and found that 3 months after the procedure, seven patients had

a significant decrease in blood pressure values compared to the

preoperative values. Therefore, MVD for neurogenic HTN may

be a recognized treatment option. However, previous investigators

exploring the efficacy of MVD in the treatment of neurogenic HTN

did not specifically categorize the vessels compressed in the RVLM

region, and patients with basilar artery-responsible vessels required

the use of “bridging” multipoint spacer pads during the procedure.

That is, a cotton spacer pad is routinely placed between the RVLM

area and the VA/BA. Consequently, we performed MVD on 63

patients with neurogenic HTN, cranial nerve disease, and VA/BA

liability vessels from January 2018 to January 2023. While resolving

the cranial nerve disorders, blood pressure levels were significantly

reduced in some patients. This study provides a retrospective

analysis by other scholars on the efficacy of MVD in the treatment

of neurogenic HTN.

2 Information and methods

2.1 Clinical information

A total of 63 patients with primary VA/BA type TN, HFS, and a

concomitant diagnosis of neurogenic HTN were admitted to the

Department of Neurosurgery of the First Affiliated Hospital of

Dalian Medical University from January 2018 to January 2023. The

study included 31male patients, 32 female patients, 35 patients with

TN, and 28 patients with HFS. The combined cranial nerve disease

affected 39 cases on the left side and 24 cases on the right side. The

age of the patients ranged from 39 to 84 years (62.02 ± 10.41).

Endocrine HTN, such as primary aldosteronism and cortisolism,

was excluded in all patients, as were renal HTN, renal vascular

disease, chronic obstructive sleep apnea hypoventilation syndrome,

and other causes of common secondary HTN. All patients had

a history of HTN between 1 and 30 years with unsatisfactory

blood pressure control after a long-term combination of ≥3

of 5 antihypertensive drugs (calcium antagonists, diuretics,

angiotensin-converting enzyme inhibitors, angiotensin receptor

blockers, and beta receptor antagonists). The observation is based

on the diagnostic criteria for HTN in the Chinese HTN Prevention

and Control Report 2023 (the blood pressure of patients was

measured at ∼6:00 a.m. and 6:00 p.m., and the mean value was

taken at the time of no seizure of cranial neurological disease).

According to the criteria for diagnosis of HTN in China, the

definition of HTN is defined as a baseline systolic pressure

>140 mmHg and a baseline diastolic pressure >90 mmHg. All

patients were admitted to the hospital after posterior cranial fossa

magnetic resonance thin-scanning and three-dimensional time-

of-flight magnetic resonance angiography (3D-TOF-MRA). The

results demonstrate the presence of abnormally located vascular

compression in the RVLM and the REZ of the IX and X cranial

nerves (as evidenced by the presence of vascular indentation in

the RVLM and the presence or change in the location of vascular

compression in the REZ of the IX and X cranial nerves), as shown

in Figure 1A.
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FIGURE 1

(A) Preoperative cranial MRI. (B) Intraoperative exposure of RVLM. (C) Intraoperative placement of Teflon pads. (D) Postoperative cranial ct.

2.2 Surgical method

All patients who underwent MVD were operated with

a standard posterior suboccipital sigmoid sinus approach.

Decompression of the trigeminal or facial nerves was performed

according to the patient’s condition in a free, responsible vessel with

the appropriate size of Teflon padding insertion. Simultaneous

full exposure of the RVLM, the REZ of the IX and X cranial

nerves, and the insertion of appropriately sized Teflon-padded

cotton were conducted to separate the responsible artery from

the beginning of the cerebral nerve roots. For large or complex

vascular compression, multiple points of padding may be required

to ensure that cranial nerve compression was relieved, while fully

decompressing RVLM, as shown in Figures 1B, C. Postoperative

head CT is shown in Figure 1D.

2.3 Follow-up and e�cacy determination

Blood pressure values were collected 3 days before surgery as

a baseline level and at 4 follow-up visits within 12 months after

surgery, including 3 days, 3, 6, and 12 months postoperatively.

Specific measurements were made by monitoring blood pressure

without medication in the morning for three consecutive days

before surgery, and the average blood pressure was taken as the

preoperative blood pressure. From the 1st day of the postoperative

period, the morning blood pressure without medication was

monitored for three consecutive days, and the average blood

pressure was taken as the 3-day postoperative blood pressure.

Postoperative review months (3, 6, and 12 months) were obtained

by telephone and clinic visits for three consecutive mornings

without blood pressure medication, and the average blood pressure

was taken as the blood pressure for each postoperative review

month. According to the extent of the decrease in blood pressure

and the degree of relief of symptoms, the therapeutic effect was

judged as follows: (1) cured: after the patient completely stopped

using antihypertensive drugs, systolic blood pressure <140 mmHg

and diastolic blood pressure <90 mmHg; (2) marked effect:

systolic and diastolic blood pressure, one of which decreased to a

normal level or systolic blood pressure <30 mmHg and diastolic

blood pressure decreased ≥10 mmHg; (3) effective: systolic blood

pressure decreased <30 mmHg and diastolic blood pressure

decreased <10 mmHg, the clinical symptoms of HTN were

relieved, and the dosage of antihypertensive drugs was reduced; and

(4) invalidity: the clinical symptoms of HTN were not relieved, and

the systolic and diastolic blood pressures were not changed or even

increased compared with those before the operation. The marked

effect rate and effectiveness rates were calculated for all patients.
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Marked effect rate = (cured + marked effect)/total number

× 100%.

Effectiveness = (cured + marked effect + effective)/total

number× 100%.

By comparing preoperative and postoperative blood pressure

levels and assessing the efficacy of MVD, the average reduction

in blood pressure or the percentage reduction in systolic/diastolic

blood pressure was usually used to measure the change in blood

pressure after surgery.

2.4 Statistical methods

All data were statistically analyzed using R language software.

Normally distributed measures are expressed as the mean ±

standard deviation (x ± s). Non-normally distributed data are

expressed using a median with an interquartile range. Count

data are expressed as frequencies (rates). Continuous data that

conformed to the normal distribution were compared using t-tests.

Continuous data that did not conform to the normal distribution

were compared using rank-sum tests, and categorical data were

compared using chi-square or Fisher’s exact tests. Continuous

measurement data, such as blood pressure and heart rate, were

compared between the two groups using repeated measures such

as Analysis of Variance (ANOVA) or Fridman’s test, and two-

by-two comparisons were made using Bonferroni or Nemenyi.

Comparisons among groups were made using the chi-square test.

Differences were considered statistically significant if p-values were

< 0.05.

3 Results

3.1 Clinical conditions of patients

A total of 31male patients and 32 female patients were enrolled,

with ages ranging from 39 to 84 years (62.02± 10.41), with a history

of cranial nerve disease for 6 months to 14 years, and a history of

HTN for 1–30 years.

3.2 Surgical exploration

In 63 patients, the responsible vessel was VA/BA compression

alone in 29 cases (46.03%) or VA/BA complex vascular compression

type in 34 cases (53.97%). In the composite vascular compression

type, the VA combined with the superior cerebellar artery (10 cases,

29.42%), the anterior inferior cerebellar artery (10 cases, 29.42%),

the posterior inferior cerebellar artery (one case, 2.94%), and the

petrosal vein (13 cases, 38.24%).

3.3 E�cacy analysis

Briefly, after surgery, patients with a longer history of TN/HFS

showed a delayed cure. However, after 1 year of observation

and clinical follow-up, clear remissions and the symptoms

disappearance occurred among the 63 patients with primary

TABLE 1 Changes of BP before and after operation in patients (mmHg).

Time Patients

SBP DBP

Pre-3 day 163.94± 15.02 99.30± 7.51

Post-3 day 154.13± 12.87 92.94± 6.75

Post-3 month 149.84± 13.04 92.41± 7.11

Post-6 month 152.27± 12.54 91.62± 7.26

Post-12 month 146.68± 13.49 90.41± 6.10

1BP 17.25± 12.66 8.89± 6.39

1BP, Changes of blood pressure before and after operation.

cranial nerve disease. The patients showed a significant decrease

in blood pressure after MVD. As shown in Table 1, postoperative

systolic and diastolic blood pressure decreased overall throughout

the 12-month observation, and the difference was statistically

significant. Postoperative blood pressure values showed slight

fluctuations, but the difference was not statistically significant.

Moreover, the patient’s blood pressure reduction was significant

and sustained up to 12 months postoperatively, as shown in

Figure 2.

According to the postoperative blood pressure, nine cases

(14.28%) were cured, eight cases (12.70%) were shown to have

a marked effect, 16 cases (25.40%) were effective, and 30 cases

(47.62%) were invalid, resulting in an overall efficacy rate of 26.98%

and an overall effectiveness rate of 52.38%. Among the 39 cases

on the left side, eight cases were cured, eight cases showed a

marked effect, and 10 cases were effective, whereas on the right side,

one case was cured, and six cases were effective out of 24 cases.

The postoperative efficiency was higher on the left side (66.67 >

29.17%) and the difference was statistically significant (p < 0.01).

We found that patients with a shorter history of cranial nerve

disease had a higher postoperative efficiency (70.37 > 38.39%).

The difference was similarly statistically significant (p < 0.05).

However, there was little difference in postoperative efficiency

between patients of different genders, different primary cranial

nerve disorders, and different responsible vessels. Compared to

other subgroups, greater postoperative efficiency was shown in

patients younger than 65 years of age, hypertensive class III, and

those with a short history of neurogenic HTN. However, the

difference was not statistically significant. There was a significant

postoperative decrease in blood pressure in patients of both sexes,

and a sustained antihypertensive effect was present in all of them.

Systolic blood pressure reduction afterMVDwas greater in patients

younger than 65 years than in patients ≥65 years, involving

primary TN and left-sided patients. The postoperative decrease

in blood pressure after MVD was greater, more predominantly in

systolic blood pressure. However, patients with the VA/BA alone

as the responsible vessel had higher preoperative blood pressure

levels than patients with the VA/BA composite-vessel type, who

showed a decrease in systolic blood pressure. The higher the

HTN classification and the longer the history of the patient, the

greater the decrease in blood pressure after MVD, as shown in

Table 2.
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FIGURE 2

Changes in blood pressure before and after MVD surgery (*** indicates p < 0.001).

3.4 Surgical complications

No patients developed any serious complications. One patient

developed hoarseness and recovered 1 month after surgery; two

patients developed postoperative facial numbness and recovered

within 2 weeks after surgery; one patient developed facial paralysis

6 days after surgery and fully recovered after 2 months.

3.5 Literature review

We reviewed various pieces of literature that were published

through 1 December 2023, from the databases PubMed and

Embase. The following keywords were searched to find relevant

literature and analyses: “ventrolateral medulla,” “RVLM,” “root-

entry zone,” “root-entry/exit zone,” “neurogenic,” “medulla

oblongata,” “glossopharyngeal nerve,” “nucleus tractus solitaril,”

“compression,” “microvascular decompression,” “neurogenic

HTN,” and “blood pressure.” A review of seven publications

that met the search requirements revealed that the postoperative

efficacy of MVD in the treatment of neurogenic HTN varied, with

effective rates ranging from as high as 87.5% to as low as 23.8%, as

shown in Table 3.

4 Discussion

Alexander et al. in 1946 found that stimulation of the RVLM

resulted in increased blood pressure. It is now widely accepted

that the vasodilatory center is located in the RVLM (16). The

ventral lateral medulla contains C1 adrenergic cells that release

fibers that project to the mediolateral columns of the spinal cord.

Fibers then regulate cardiovascular activity through sympathetic

innervation of the adrenal medulla, heart, and blood vessels,

triggering sympathetic arousal, and eventually the blood pressure

rises. Regarding the etiology of neurogenic HTN, in 1973, Jannetta

et al. reported for the first time that a patient with neurogenic HTN

underwent a successful MVD. It resulted in effective control of

the patient’s blood pressure. This finding lays the foundation for

further research on neurogenic HTN (4). Between 1975 and 1982,

Jannetta et al. performedMVD in 42 patients with neurogenic HTN

suffering from marked vascular compression of the left ventral

lateral medulla and the REZ of the IX and X cranial nerves.

The results showed that postoperative blood pressure returned

to normal in 32 patients and improved in 4 patients, while no

significant change was observed in 6 patients. This finding validates

the hypothesis from a clinical point of view (4, 13, 14). In 1985,

Jannetta et al. (14) also confirmed the idea of vascular compression

of the RVLM by pulsatile vessels through animal models, cadaveric

dissection, and imaging studies. The efficacy of MVD in the

treatment of neurogenic HTN has been further validated. Frank

et al. (17) and Sindou et al. (18) have successfully confirmed

the efficacy of MVD in the treatment of neurogenic HTN in

retrospective studies. Currently, most opinions believe that RVLM

is involved in the regulation of blood pressure by participating

in the sympathetic system (13, 14, 19). The majority view is that

the RVLM mediates blood pressure changes by participating in

the sympathetic nerve and renin-angiotensin-aldosterone systems
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TABLE 2 Demographic characteristics and compressive vessels at surgery in the groups of patients.

Cases Invalidity E�ective Marked e�ect Cure E�ectiveness (%) P-value

Gender 0.38

Male 31 17 5 3 6 45.16

Female 32 13 11 5 3 54.84

Age (year) 0.24

<65 year 29 11 9 2 7 62.07

≥65 year 34 19 7 6 2 44.12

Combined cranial nerve disease 0.67

HFS 28 12 7 3 6 57.14

TN 35 18 9 5 3 48.57

A�ected side <0.01

Left 39 13 10 8 8 66.67

Right 24 17 6 0 1 29.17

Course of cranial nerve disease 0.03

<3 years 27 8 11 2 6 70.37

≥3 years 36 22 5 6 3 38.89

Responsible vascularization 0.99

Vertebral/basilar

artery

29 14 8 3 4 51.72

Vertebral/basilar

artery complex

vascular

34 16 8 5 5 52.94

Classification of HTN 0.41

Level I 25 13 5 2 5 48

Level II 16 9 2 4 1 43.75

Level III 22 8 9 2 3 63.64

Course of HTN (year) 0.39

<7 years 34 14 10 4 6 58.82

≥7 years 29 16 6 4 3 44.83

(20, 21). After applying MVD in patients with neurogenic HTN,

plasma norepinephrine and urinary epinephrine levels decreased,

which also indicated that the HTN of the patients was caused

by vascular pulsatile compression of the RVLM stimulating the

sympathetic nerves and the renin-angiotensin-aldosterone system,

thus causing HTN (22).

Levy et al. (23) implemented MVD in 12 cases of neurogenic

HTN, and 10 patients experienced a decrease in systolic blood

pressure of more than 20 mmHg. Studies conducted by Legrady

et al. (24) explored long-term blood pressure monitoring in

patients with neurogenic HTN before and after MVD surgery.

The results of the study showed a significant decrease in the

patient’s blood pressure. In our study, the MVD was performed

on 63 patients with a preoperative diagnosis of neurogenic HTN,

and the result showed an overall effectiveness rate of 52.38%.

Among the 39 cases on the left side, eight cases were cured,

eight cases showed obvious effects, and 10 cases were effective;

among the 24 cases on the right side, one case was cured, and six

cases were effective. This is consistent with previous findings. The

efficiency rate of the left side was 66.67%, which was statistically

significantly higher, while the efficiency rate of the right side was

29.16%. This suggests that the left RVLM and the REZ of the

IX and X cranial nerves play a very important role in blood

pressure regulation. Although many experts and scholars suggest

that the cause of neurogenic HTN is vascular compression in

the left RVLM and the REZ of the IX and X cranial nerves,

these studies failed to explain why the medulla oblongata has

a left-sided advantage in cardiovascular regulation. One possible

explanation is that myocardial receptor afferent impulses from

the left ventricle and atria are conducted to the nucleus of the

solitary tract primarily through cardiac c-fibers of the left vagus

nerve. However, mechanical damage to the nerve by blood vessels

may block this conduction, leading to a decrease in afferent

impulses received by the nucleus tractus solitarius and, finally,

to the development of HTN. It has also been shown that there

is no significant difference in the efficacy of RVLM areas on
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TABLE 3 Cases report of MVD for neurogenic HTN.

References Cases Average
age

Combined cranial
nerve disease

Male/
female

Left/
right

Therapeutic e�ect

Jannetta et al. (13) 42 57.3 Yes Not

mentioned

42/0 Cured 13, significantly effective 18, and effective

four cases

Yamamoto et al.

(27)

21 53 Yes 15/6 16/5 Effective four cases

Geiger et al. (15) 8 45 No 7/1 Not

mentioned

After 3 months, there were three cases of apparent

effect and four cases of cure.

Levy et al. (23) 12 52.3 No 5/7 12/0 There were 10 cases of 20 mmHg reduction in

systolic blood pressure and five sustained

improvements

Frank et al. (17) 8 44 No 1/7 Not

mentioned

There were five cases with normal blood pressure

within 1 year, three within 2 years

Frank et al. (28) 14 46 No 4/10 14/0 Blood pressure decreases within 1 year, and after 2

years elevated to preoperative levels

Legrady et al. (24) 13 44 No 3/10 13/0 Significant decrease in blood pressure in 13 cases

Sindou et al. (18) 48 60 Yes 22/26 30/18 Cured 14, significantly effective 14, effective 10

cases

Lu et al. (26) 30 60.6 Yes 17/13 30/0 Cured 10, significantly effective nine, and effective

six cases

the left and right sides after MVD surgery (25). However, some

studies show that the left and right sides do not play a role in

the regulation of blood pressure, thus further validation is still

needed (26).

Furthermore, postoperative outcomes vary. Among them,

Geiger et al. (15) showed an effective rate of 87.5% after MVD

treatment in patients with neurogenic HTN. In contrast, a study

by Yamamoto et al. (27) showed that the effective rate was only

23.8%. The results of this study showed that the overall effectiveness

of MVD in the treatment of neurogenic HTN was 52.38%. The

overall postoperative blood pressure profile was slightly lower than

in previous studies (18). However, postoperative blood pressure

did not improve in some of the patients in this trial; this may

be due to differences in the individual circumstances of different

patients. These patients may be associated with chronic vascular

compression of the vagus nerve, resulting in an inability to recover

immediately after decompression (23, 24). Meanwhile, through

clinical observation, we conjecture that TN/HFS can also aggravate

HTN, which is mainly due to prolonged and repeated pain

stimulation, tension anxiety, and sympathetic excitation. MVD

reduces pain and anxiety symptoms. Therefore, given the presence

of abnormal blood pressure compressions in the RVLM and REZ

regions, it has been suggested that repeated and prolonged pain

and anxiety may tend to cause elevated blood pressure (22, 26). It

is possibly related to the number of cases, after which it still needs

to be validated in a large sample trial. In addition, the duration of

blood pressure follow-up also affects the efficiency of MVD (17).

The difference between our study and other studies (18, 24,

28) is that we selected vertebrobasilar TN/HFS for MVD. The

VA/BA type requires multipoint spacers, and intraoperative use

of padded cotton spacers in the RVLM and the REZ of the IX

and X cranial nerves is routinely required. The surgery provides

adequate decompression to ensure the resolution of cranial nerve

disease and also ensures effectiveness in addressing primary cranial

nerve disorders. Other responsible vessel types of TN/HFS require

additional intraoperative exploration of the RVLM, which again

increases the surgical risk to the patient. MVD may have different

levels of efficacies in different patients, and this study focused on

the analysis of patients with VA/BA type cranial nerve disease

combined with neurogenic HTN. This is because the dilatation

and positional variations of the vertebral arteries tend to involve

both the cranial nerves and the ventral lateral medulla oblongata.

However, VA variations are most commonly seen in VA/BA

dolichoectasia (29, 30). VBD is a condition in which the vertebral

or basilar arteries are abnormally dilated and lengthened due to

abnormalities in the walls of the blood vessels caused by a number

of hereditary or autoimmune diseases and other factors (31, 32).

Therefore, the VA/BA with anatomical variants of the vessel and

an abnormal location is more likely to cause compression of the

medulla oblongata and posterior group of cranial nerves in the

REZ region in the context of the narrow space of the posterior

cranial fossa. The VA/BA has a thicker diameter, leading to a greater

compressive force, which is also responsible for causing neurogenic

HTN (33). We also collected 106 cases of HTN combined with

TN/HFS in other responsible vessel types. We performed MVD

of the V/VII cranial nerve during surgery to address the patient’s

primary cranial nerve disease. We observed a poor reduction

in blood pressure after MVD compared to preoperative blood

pressure; the change in systolic blood pressure was 7.61 ± 9.96

mmHg and diastolic blood pressure was 5.05 ± 7.76 mmHg.

Therefore, we suggest that pain and anxiety could be one of

the reasons for the drop in blood pressure. However, due to

the low drop in blood pressure, these factors could not be the

underlying cause.

MVD treats neurogenic HTN by appropriate decompression of

the RVLM along with the cranial nerve disease. In addition,

the difference in efficacy after surgery and instability

related to the adequacy of decompression still needs to
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be validated with more surgical cases in a prospective

multicenter study.

Since many patients with neurogenic HTN are not fully

amenable to surgical treatment, the indications for surgery for

neurogenic HTN and the long-term outcome remain unclear. The

direct treatment of neurogenic HTN with MVD is not commonly

recognized internationally. The cases selected for our central

study also had comorbid cranial nerve disorders. Primarily due

to the same surgical access, the RVLM was incidentally explored

and decompressed while the VA/BA compression was addressed

intraoperatively. Indications for surgery may include the following:

left-sided TN or HFS combined with neurogenic HTN; a cranial

MRI showed VA/BA compression in the left RVLM and the REZ

region of the IX and X cranial nerves; and blood pressure cannot

be effectively controlled by medication. Care should be taken with

neurogenic HTN patients who are difficult to control medically and

whose imaging confirms vascular compression of the RVLM and

the REZ of the IX and X cranial nerves by implementing MVD for

these two regions. The beneficiary group is likely to be much higher

than the status quo.

In the future, with the development and advancement of

pathophysiology and imaging techniques, physicians will have a

deeper understanding of the pathogenesis, clinical features, and

imaging of neurogenic HTN. Meanwhile, surgical understanding

is improving, allowing for better treatment of patients with

neurogenic HTN. MVD is an effective treatment for neurogenic

HTN. Compared with previous research studies, we have taken

a further step in the theoretical and practical aspects of MVD

with a larger sample size and more systematic analysis, which

provides the possibility for further exploration of this field in

the future.

5 Conclusion

MVD is an effective treatment for neurogenic HTN. However,

the criteria for selecting patients who need MVD to control their

HTN still need to be further defined. Indications for MVD may

include as follows: left-sided TN or HFS combined with neurogenic

HTN; VA/BA compression in the left RVLM and REZ areas

on MRI; and blood pressure in these patients which cannot be

effectively controlled by drugs.
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