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Background: Internal jugular vein stenosis (IJVS) has recently aroused increasing interests, whereas, the 
factors affecting its clinical outcomes are not clear. This study aims to explore the probable factors affected 
clinical prognosis by evaluating the IJVS with different etiologies and strategies.
Methods: Patients with IJVS confirmed by contrast-enhanced magnetic resonance venography (CE-
MRV) were enrolled from October 2017 through October 2018. One-year clinical outcomes of the IJVS 
cases enrolled in this study were assessed by outpatient and telephone follow-up using the Patient Global 
Impression of Change (PGIC) scores. According to the etiologies, patients were divided into thrombotic 
IJVS and non-thrombotic IJVS groups. And further, non-thrombotic IJVS group was divided into external 
compression and non-external compression subgroups. Outcomes of IJVS with different etiologies and 
strategies were compared and the probable prognostic factors were analyzed.
Results: A total of 118 eligible patients enrolled in this study, including 76 females and 42 males, mean 
aged 55.07±14.61 years. The average follow-up duration after discharge was 13.22±3.80 months. According 
to the PGIC scores, we categorized patients as good outcome and poor outcome groups. For thrombotic 
IJVS, patients underwent standard anticoagulant obtained remarkable PGIC improvement (100.0% vs. 
33.3%, P=0.038). For non-thrombotic IJVS, stenting showed benefit in non-external compression subgroup 
(26.9% vs. 3.3%, P=0.019) but not in external compression subgroup. In addition, we found that in this 
Chinese IJVS cohort, poor outcomes involved old age (P=0.004), type 2 diabetes mellitus (P=0.036), previous 
hepatitis B virus (HBV) infection (P=0.027), and head noises (P=0.002). Multivariate logistic regression 
analysis indicated that continuous head noises [P=0.045, odds ratio (OR): 2.412, 95% confidence interval (CI): 
1.019–5.711], as a unique symptom of IJVS may be significantly related to poor outcomes.
Conclusions: In this Chinese cohort, elderly degenerative bone compression, type 2 diabetes mellitus, and 
previous HBV infection are the top-three probable etiologies of non-thrombotic IJVS and may involve poor 
outcome. Long-term head noises may predict IJVS and with poor outcome. Thrombosis-induced IJVS may 
get benefit from standard anticoagulation. Non-external compression IJVS can be corrected by stenting.
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Introduction

Recently, the internal jugular vein stenosis (IJVS) has aroused 
widespread attention. The internal jugular vein (IJV), as a 
continuation of the sigmoid sinus, is an important buffer zone 
between cerebral veins and central veins (1). However, due 
to the lack of smooth muscle, the IJV is more anatomically 
affected by the surrounding abnormal structures such as the 
internal carotid artery, adjacent bony structures, enlarged 
lymph nodes or thyroid, and sternocleidomastoid muscle (2). 
Besides, intraluminal anomalous factors, as well as systemic 
diseases, may also induce venous wall damage resulting in 
stenosis (3). Accordingly, the IJVS may cause cerebral venous 
outflow obstruction and hinder cerebral blood circulation, 
leading to a series of non-specific clinical symptoms, such as 
headache, tinnitus, head noises, visual disorders, hearing loss, 
memory loss, sleep disorders, and neck discomfort (4). In 
addition, the previous cohort study has indicated that stenting 
may be a promising treatment strategy to relieve some severe 
intracranial hypertension induced by non-thrombotic IJVS (5).

To the best of our knowledge, the majority of prior 
studies were mainly focused on discussing the relationship 
between IJVS and central nervous system (CNS) disorders 
(6-9). Few of them reported the clinical prognosis of IJVS. 
Given the current facts that the guidelines and consensus on 
IJVS are still lacking, this study aims to compare different 
treatment strategies on the prognosis and analyze the 
probable prognostic factors of IJVS, which may enhance the 
understanding to IJVS and avoid clinical misdiagnosis and 
treatment delay.

Methods

Study design and patient’s selection

This single-center real-world study was conducted 
between October 2017 and October 2018 in Neurology 
Department, Xuanwu Hospital, Capital Medical University, 
Beijing, China, and was approved by the Ethics Committee 
of Xuanwu Hospital, Capital Medical University. All 
participants signed the consent forms before enrolment.

Patients were enrolled into this study based on the 
following included criteria: (I) patients with unilateral or 
bilateral IJVS as well as abnormally distorted collaterals 
surrounded, confirmed by contrast-enhanced magnetic 
resonance venography (CE-MRV) of the brain and neck 
were eligible for this study; (II) patient presented sustained 
or aggravated clinical symptoms: headache, tinnitus, head 
noises, visual disorders, hearing loss, memory loss, sleep 

disorders, and neck discomfort; (III) the IJVS diagnosis 
was made by our institution for the first time; (IV) no age, 
gender and comorbidities limitation.

Patients were excluded as the following criteria: (I) 
there were no abnormally distorted collaterals surrounded 
the stenotic IJV; (II) pre-existing ophthalmology or 
otology diseases; (III) CNS malignancy; (IV) patient with 
incomplete clinical data, such as contraindications to CE-
MRV, or lost the follow-up data.

Blood and radiological assessment

Blood routine items, blood biochemistry tests, and hepatitis 
B virus (HBV) were assessed at admission. Previous HBV 
infection was defined as negative of hepatitis B surface 
antigen (HBsAg), and positive of hepatitis B core antibody 
(anti-HBc) and/or hepatitis B surface antibody (HBsAb) (10).

Imaging examination, including CE-MRV/black-blood 
MRI, and three-dimensional reconstruction images of 
cervical CT were applied to identify IJVS, IJV thrombosis, 
cerebral venous sinus thrombosis (CVST) and extraluminal 
compression assessment, respectively (11). All images were 
assessed completed by two experienced radiologists.

Follow-up procedure

We applied the Patient Global Impression of Change 
(PGIC) score to assess the 1-year outcomes of the patients 
by outpatient and telephone follow-up. The PGIC score is 
a semi-quantitated self-evaluation of the patients to their 
overall change of the symptoms using a 7-point scale (1= 
very much improved, 2= much improved, 3= minimally 
improved, 4= no change, 5= minimally worse, 6= much 
worse, 7= very much worse) (12). According to PGIC scores, 
we divided patients into two groups: good outcome group 
(PGIC scores ≤3) and poor outcome group (PGIC >3).

We categorized patients as thrombotic IJVS and non-
thrombotic IJVS groups. In non-thrombotic IJVS group, 
we further divided patients into non-external compression 
and external compression subgroups according to the 
different etiologies, and we evaluated the impact of different 
treatment strategies on the prognosis based on PGIC scores 
among the groups and subgroups, in an attempt to analyze 
the factors that influence the clinical outcomes of IJVS.

Statistical analysis

All data analysis for this study was performed by the Social 
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Science Statistical Software Package (SPSS) version 21.0 
program. The categorical variables were expressed as counts 
and percentages, continuous variables were calculated 
as mean ± standard deviation, and discrete data was 
represented as median (interquartile range). Fisher’s exact 

test is used to analyze categorical variables, and the Student 
t-test is applied for continuous variables. Mann-Whitney U 
test is applicable for data that are not normally distributed. 
In addition, multiple logistic regressions were used to 
analyze probable prognostic factors of IJVS. Two-sided 
P values <0.05 were considered a statistically significant 
difference.

Results

Table 1 shows the characteristics of IJVS cases. A total of 118 
patients were enrolled, the mean age was 55.07±14.61 years,  
and female vs. male was 76 vs. 42. The median time from 
symptoms onset to door of clinic was 4 years. The average 
follow-up duration after discharge was 13.22±3.80 months.  
Clinical manifestation of IJVS are various, the top-
three included head noises (62.7%), tinnitus (55.9%) and 
sleeping disorders (67.8%). Others involved headache 
(50.0%), visual disorders (31.4%), hearing loss (33.1%), 
neck discomfort (34.7%), and memory loss (10.2%). In 
addition, we analyzed comorbidities that may cause or affect 
IJVS, comprised CVST (11.0%), non-thrombotic cerebral 
venous sinus stenosis (CVSS) (11.0%), type 2 diabetes 
mellitus (11.0%), hypertension (33.9%), hyperlipemia 
(43.2%), hyperhomocysteinemia (6.8%), hyperuricemia 
(8.5%), previous HBV infection (47.5%). In our Chinese 
cohort, none of our patients were accompanied by multiple 
sclerosis. For lifestyle habits, in which 12.7% reported 
smoking and 12.7% have alcohol abuse. For abnormal 
anatomical structures around IJV, the largest proportion 
was osseous compression (33.1%), followed by arterial 
compression (11.9%) and lymph node compression (0.8%).

We divided the patients into the thrombotic IJVS and the 
non-thrombotic IJVS groups according to the etiologies. 
In addition, according to PGIC scores, we divided the 
patients into good (PGIC scores ≤3) and poor outcome 
groups (PGIC >3). A total of 13 patients were thrombotic 
IJVS, in which patients underwent anticoagulation had 
remarkable improvements on PGIC scores (100.0% vs. 
33.3%, P=0.038). In addition, in the external compression-
induced non-thrombotic IJVS subgroup, stenting did not 
differ significantly in prognosis (14.3% vs. 14.3%, P=1.000). 
However, in the non-external compression subgroup, 
stenting showed great benefit (26.9% vs. 3.3%, P=0.019) 
(Table 2).

Comparison of the different factors on prognosis 
was shown in Table 3. In which, we found that older age 
(P=0.004), head noises (P=0.002), type 2 diabetes mellitus 

Table 1 Baseline demographic data

Clinical characteristics Total (n=118)

Personal data

Age, years 55.07±14.61

Gender (male/female) 42/76

Time from onset to door, years 4 (1.5–10)

Time from discharge to follow up, months 13.22±3.80

Clinical manifestations, n (%)

Headache 59 (50.0)

Tinnitus 66 (55.9)

Head noises 74 (62.7)

Visual disorders 37 (31.4)

Sleeping disorders 80 (67.8)

Hearing loss 39 (33.1)

Neck discomfort 41 (34.7)

Memory loss 12 (10.2)

Comorbidities, n (%)

CVST 13 (11.0)

Non-thrombotic CVSS 13 (11.0)

Type 2 diabetes mellitus 13 (11.0)

Hypertension 40 (33.9)

Hyperlipemia 51 (43.2)

Hyperhomocysteinemia 8 (6.8)

Hyperuricemia 10 (8.5)

Previous HBV infection 56 (47.5)

Lifestyle habits, n (%)

Smoking 15 (12.7)

Alcohol drinking 15 (12.7)

Osseous compression 39 (33.1)

Arterial compression 14 (11.9)

Lymph node compression 1 (0.8)

CVST, cerebral venous sinus thrombosis; CVSS, cerebral  
venous sinus stenosis; HBV, hepatitis B virus.
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Table 2 Different treatment strategies in good and poor outcome groups of IJVS

Treatment strategies Good outcome Poor outcome P value

Thrombotic IJVS (n=13)

Standard anticoagulation, n (%) 10 (100.0) 1 (33.3) 0.038*

Non-thrombotic IJVS (n=105)

External compression (n=49)

Stenting, n (%) 3 (14.3) 4 (14.3) 1.000

Non-external compression (n=56)

Stenting, n (%) 7 (26.9) 1 (3.3) 0.019*

*, statistically significant at P<0.05. IJVS, internal jugular vein stenosis.

Table 3 Different factors between good and poor outcomes of IJVS

Characteristics Good outcome (n=53) Poor outcome (n=65) P value

Age, years 50.81±15.28 58.54±13.16 0.004*

Gender (male), n (%) 23 (43.4) 19 (29.2) 0.125

Course of disease 4.00 (1.50, 8.00) 4.00 (1.50, 10.00) 0.818

Clinical manifestations, n (%)

Headache 29 (54.7) 30 (46.2) 0.459

Tinnitus 28 (52.8) 38 (58.5) 0.579

Head noises 25 (47.2) 49 (75.4) 0.002*

Visual disorders 20 (37.7) 17 (26.2) 0.232

Sleeping disorders 31 (58.5) 49 (75.4) 0.074

Hearing loss 16 (30.2) 23 (35.4) 0.563

Neck discomfort 14 (26.4) 27 (41.5) 0.120

Memory loss 7 (13.2) 5 (7.7) 0.370

Comorbidities, n (%)

CVST 5 (9.4) 8 (12.3) 0.244

Non-thrombotic CVSS 5 (9.4) 8 (12.3) 0.244

Type 2 diabetes mellitus 2 (3.8) 11 (16.9) 0.036*

Hypertension 14 (26.4) 26 (40.0) 0.171

Hyperlipemia 22 (41.5) 29 (44.6) 0.851

Hyperhomocysteinemia 4 (7.5) 4 (6.2) 1.000

Hyperuricemia 4 (7.5) 6 (9.2) 1.000

Previous HBV infection 19 (35.8) 37 (56.9) 0.027*

Life habit, n (%)

Smoking history 7 (13.2) 8 (12.3) 1.000

Alcohol drinking 7 (13.2) 8 (12.3) 1.000

Osseous compression 14 (26.4) 25 (38.5) 0.176

Arterial compression 8 (15.1) 6 (9.2) 0.396

Lymph node compression 1 (1.9) 0 0.449

*, statistically significant at P<0.05. IJVS, internal jugular vein stenosis; CVST, cerebral venous sinus thrombosis; CVSS, cerebral venous 
sinus stenosis; HBV, hepatitis B virus.
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(P=0.036), previous HBV infection (P=0.027) were 
significantly associated with poor outcome in this Chinese 
IJVS cohort. In addition, multivariate logistic regression 
analysis indicates that head noises [P=0.045, odds ratio (OR): 
2.412, 95% confidence interval (CI): 1.019–5.711] may 
significantly related to poor outcome in IJVS cohort (Table 4).

Discussion

Recently, IJVS as a chronic venous outflow insufficiency, 
has gained increasing attention (6-8,13). In previous studies, 
most of the patients were confirmed the diagnosis at several 
years after the onset of the symptoms. Clinical symptoms 
such as headache, tinnitus, head noises, visual disorders, 
memory loss, sleep disorders, and neck discomfort, may 
continuously impair the patient’s quality of life but lack the 
specificity and focal signs. Therefore, lacking understanding 
of the disease and high misdiagnosis rate of clinicians may 
lead to treatment delay.

It is known that various factors may relate to IJVS, such 
as extrinsic structure compression of IJV, intraluminal 
anomalies, and systemic disease-related IJV wall anomalies 
mediated stenosis (1-3,5). Our study found that bone 
compression (33.1%) is the most common external 
compression factor in this Chinese cohort. Whereas, poorly 
controlled diabetes, previous HBV infection, thrombi and 
long-term alcohol use may contribute to damage of the IJV 
wall resulting in IJVS (1,14). In this Chinese cohort, none 
of our patients were accompanied by multiple sclerosis. 
However, IJVS was frequently reported accompanied 
by multiple sclerosis in Caucasian (15). Accordingly, the 
etiologies of IJVS in native Chinese may differ from 
Caucasian, which may have their own characteristic.

Different treatment strategies on the prognosis of IJVS

According to the etiologies, IJVS in this cohort can be 
divided into thrombotic and non-thrombotic. In 13 patients 

with thrombotic IJVS, their PGIC improved remarkably 
after underwent standard anticoagulation. Anticoagulant 
therapies may inhibit thrombus progressing, as well as 
promoting revascularization of IJV (1,16). Meanwhile, 
none spontaneous intracranial hemorrhage occurred in 
this cohort. So, thrombotic IJVS may get benefit from 
anticoagulation, however more solid evidence about its 
safety and efficacy is still needed in further clinical practice.

Severe CVSS and IJVS can induce intracranial 
hypertension, resulting in irreversible vision damage. 
Previous studies have indicated that timely stenting could 
effectively reduce intracranial pressure and prevent visual 
deterioration (5,17-19). Our study revealed that stenting 
showed significant benefits in non-external compression 
groups. However, stenting alone did not resolve the IJVS 
induced by external compression. For non-thrombotic IJVS 
induced by external compression, decompression surgery 
combined with stenting may obtain good clinical outcome 
at pathological mechanisms level (20).

Probable factors related to the clinical outcome of IJVS

By comparing the different outcomes of the IJVS patients 
in this Chinese cohort, we found that older age, head 
noises, type 2 diabetes mellitus, and previous HBV 
infection were significantly associated with poor outcome. 
For elder patients, the ratio of external bone compression 
mediated IJVS was higher than other issues, presented as 
long styloid process or the cervical vertebrae hyperplasia 
that compressed bilateral or unilateral IJV, which were 
often misdiagnosed or missed the diagnosis in routine work 
previously, resulting in mistreatment or treatment delay (1).

Type 2 diabetes mellitus is a well-known risk factor for 
cerebral arterial disease, it can also damage the venous wall, 
resulted in IJVS by damaging the endothelium (21,22). 
For patients with type 2 diabetes, strict glycemic control 
may be helpful for IJVS clinical outcomes, even though the 
evidence is still not enough, our study is ongoing.

Table 4 Multivariate logistic regression analysis of factors for poor outcomes

Variables P value OR value 95% CI

Age 0.188 1.021 0.990–1.052

Head noises 0.045* 2.412 1.019–5.711

Type 2 diabetes mellitus 0.131 3.483 0.690–17.581

Previous HBV infection 0.277 1.575 0.694–3.576

*, statistically significant at P<0.05. HBV, hepatitis B virus; OR, odds ratio; CI, confidence interval.
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HBV infection is reported to be the leading cause of liver 
cirrhosis and liver cancer in China (23-26). HBV-mediated 
autoimmune responses may lead to liver vascular endothelial 
cell injury and hepatic vein stenosis, resulting in increased 
hepatic vascular resistance and portal hypertension. Wang et al.  
found that previous HBV infection significantly increased 
the risk of decompensated cirrhosis (23-26). Moreover, the 
damage of blood vessels caused by HBV is systemic (23-26).  
Whereby, it can be speculated that previous HBV 
infection may damage the vascular endothelial cells of IJV 
through chronic autoimmune impairment. However, this 
impairment may be chronically worsening if HBV infection 
is not effectively controlled. Therefore, IJVS with previous 
hepatitis B infection may experience chronic viral-mediated 
endothelial damage, which may affect the clinical outcomes 
of IJVS. However, these speculations require more clinical 
evidence.

In this study, we found that head noises may be associated 
with poor outcome of IJVS. Head noises are generally 
considered to be significant hemodynamic alterations 
for IJVS (1,5). It is worth noting that some patients with 
IJVS did not exhibit apparent clinical symptoms despite 
noticeable stenosis was identified by CE-MRV. This may 
be due to the vertebral venous plexus around the stenosis is 
well compensated or the contralateral side is unobstructed. 
However, whether this significant hemodynamic change 
is the result of poor vertebral venous plexus compensation 
around IJVS is still unclear. In addition, head noises are 
often misdiagnosed as arterial or some other disorders in 
the clinic initially, which may result in IJVS treatment delay 
and poor outcome.

This study has several limitations. Firstly, the duration 
of follow-up is not long enough. Secondly, the PGIC score 
is the subjective feelings of IJVS patients. Future studies 
require more accurate scoring to assess clinical symptoms. 
Finally, our study is a single-center study enrolled only 
Chinese IJVS cohort and the case number are not large 
enough. Multi-center study with more cases is still needed 
in the future.

Conclusions

In this Chinese cohort, elderly degenerative bone 
compression, type 2 diabetes mellitus, and previous HBV 
infection are the top-three probable etiologies of non-
thrombotic IJVS and may involve poor outcome. Long-
term head noises may predict IJVS and with poor outcome. 
Thrombosis-induced IJVS may get benefit from standard 

anticoagulation. Non-external compression IJVS can be 
corrected by stenting.
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