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Introduction: The purpose of this study was to verify whether the prevalence of intracranial aneurysm (IA) in patients with acoustic neuroma is greater than that in age- and sex-matched controls and to evaluate the independent risk factors related to the occurrence of IA.

Methods: We retrospectively analyzed 231 patients diagnosed with acoustic neuroma at our institute between 2015 and 2019 and 489 controls from the medical examination center. Cerebrovascular angiography was acquired from all subjects to assess the presence of IA or not. The prevalence of IA and risk factors associated with a higher IA occurrence were compared, respectively.

Results: Cerebral aneurysms were detected in 23 patients (10.0%) and 11 controls (2.2%). The prevalence of IA was significantly different between patients with acoustic neuroma and controls (p < 0.001), and the difference was mainly reflected in the age of 50 and above. In the subgroup analysis, there were distinct differences in several clinical features including age, hypertension, and tumor volume, and cystic change between patients coexisted with IA or not. However, age was a unique independent risk factor for coexistence of IA in patients with acoustic neuroma after multivariate logistic regression (OR 1.050, 95% CI 1.008–1.093, p = 0.019).

Conclusions: Our results demonstrate that patients with acoustic neuroma have a higher prevalence of IA than the general population. Older age is correlated with greater occurrence of IA in these patients.
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INTRODUCTION

Acoustic neuroma is the most common tumor in the cerebellopontine angle region, and surgical resection is the preferred treatment for most of the patients (1, 2). The prevalence of accidental unruptured intracranial aneurysm (IA) is estimated to be 2–3% among the general population (3) and increasing unruptured aneurysms being detected due to the advance and popularity of cerebrovascular angiography technologies (4). Accumulating evidence has uncovered that unexpected subarachnoid hemorrhage arising from aneurysm rupture during or after brain tumor resection is likely to deteriorate clinical outcomes and even results in death (5, 6). In recent years, the coexistence of brain tumors and IA is no longer a rare phenomenon and is getting more attention (7). However, the association between the acoustic neuroma and unruptured IA is still unclear.

Digital subtraction angiography (DSA) remains the gold standard for diagnosis of cerebral aneurysm. Additionally, CT angiography (CTA) and magnetic resonance angiography (MRA) have also been widely proven as reliable tools for aneurysm detection (8, 9). Previous researches have displayed that the prevalence of coexisting IA in patients with intracranial tumor ranges from 2.3 to 7.7% (5, 10), of which, meningioma and pituitary adenoma were considered as the most frequent brain tumors in relation to higher occurrence of cerebral aneurysm (10, 11), predominantly unruptured aneurysms. Clinical data have suggested that cerebellopontine region tumors are associated with a greater incidence of unruptured IA (12). Nevertheless, there is little study that has shed light on the prevalence of coexisting IA in patients suffering from acoustic neuroma. Besides, clinical characteristics or imaging features associated with the formation of IA are also poorly reported. Thus, we started such a retrospective study.



MATERIALS AND METHODS


Participants

A total of 279 patients diagnosed with acoustic neuroma from the department of neurosurgery at our institute between January 2015 and December 2019 were retrospectively reviewed. Inclusion criteria included the following: (1) age range from 17 to 80 years old, (2) acquiring at least one cerebrovascular angiography imaging (CTA/MRA/DSA), (3) without a history of other brain tumor or brain surgery, (4) no evidence of neurofibromatosis or tuberous sclerosis, and (5) without a history of polycystic kidney disease and family history for aneurysms. In addition, age- and gender-matched controls (n = 489) came from the general population who went to our institute for a health screening in the same period. Cerebrovascular angiography estimation was performed in all controls with MRA, CTA, or DSA. The present study was approved, and the patient consent waived, by the local ethics committee of the First Affiliated Hospital of Fujian Medical University, and all methods were performed in accordance with the relevant guidelines and regulations.



Clinical Characteristics and Imaging Evaluation of Acoustic Neuroma

The diagnosis of acoustic neuroma and its cystic change were mainly determined by preoperative brain MRI and intraoperative findings. Acoustic schwannoma volume was calculated by the maximal tumor diameter of the axial, coronal, and sagittal on contrast enhanced-MR images. In addition, acoustic neuromas were divided into left or right side according to its locations. Age and gender, as well as disease duration and tumor-initiated symptoms, were included together.



Identification and Classifications of Intracranial Aneurysm

Determination of cerebral aneurysm was conducted together by two cerebrovascular neurosurgeons and two neuroradiological specialists in our institute. They carry out aneurysmal diagnosis or surgical treatment more than 300 cases each year. The clinical characteristics of all subjects were blind to four reviewers before diagnosis of aneurysm. Distributions of IA were classified into four types: internal carotid artery (ICA), anterior cerebral artery (ACA), middle cerebral artery (MCA), and vertebrobasilar artery (VBA). The size and number of cerebral aneurysms of each patient were also recorded. Patients with acoustic neuroma were separated into two groups according to their co-occurrence with unruptured aneurysm or not. Relative locations of them were classified as ipsilateral, contralateral, and bilateral (if multiple aneurysms were detected by individuals). Risk factors generally known as contributing to the formation of cerebral aneurysm, such as hypertension and smoking, were also collected.



Statistical Analysis

The data were analyzed by SPSS 20.0 (SPSS Inc., Chicago, IL, USA). Continuous variables were compared using independent samples t-test. Chi-square-test or Fisher's exact test was used for analyses of gender, hypertension, side of tumor, and cystic change, as well as age-matched comparison of the incidence of IA between patients and controls. Factors associated with a higher incidence of IA in patients with acoustic neuroma at p < 0.10 on univariate analysis were further referred to unconditional multivariate logistic regression. A value of p < 0.05 was considered significant.




RESULTS


Incidence of IA in Patients With Acoustic Neuroma and Age- and Gender-Matched Controls

A total of 231 cases of eligible unilateral acoustic neuroma were included in the analysis. Forty-six patients were excluded for absence of MRA, CTA, or DSA information, and the other two owing to definitive diagnosis of neurofibromatosis. Among them, removal of tumor was performed in 98.7% (228/231) of patients. Unruptured IAs were identified in 23 patients with acoustic neuroma (10.0%), whereas only 11 cases in the selected general population (2.2%, p < 0.001). There was no significant difference in age, gender, hypertension, or smoking between the groups. Detailed medical characteristics of the acoustic neuroma patients and controls are summarized in Table 1.


Table 1. Summary of clinical features in patients with acoustic neuroma and age- and gender-matched controls.
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Distributions of IA in Patients With Acoustic Neuroma and Controls

Single aneurysm was seen in 18 patients (78.3%) and 11 controls (100%), and double aneurysms (21.7%) in 5 patients. Most of them were smaller than 5 mm, with a proportion of 91.3 and 100% in each group, respectively. The locations of aneurysm were involved in ICA, ACA, MCA, and VBA. Anterior circulation aneurysms account for over 80% in both groups (87.0 and 81.8%, respectively). In addition, we further divided all subjects into four categories according to their age (<40, 40–49, 50–59, and ≥60). The incidence of IA in patients with acoustic neuroma was 12.1 and 15.9% in the 50- and 60-year-old subgroups, in which it was 4.2 and 0.8% in the controls, both with significant differences (p = 0.041 and <0.001). Details can be referred to Tables 1, 2.


Table 2. Age-matched comparison of the incidence of intracranial aneurysm in patients with acoustic neuroma and controls.
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Risk Factors of Coexisting IA in Patients With Acoustic Neuroma

To explore the risk factor correlation with higher incidence of coexisting aneurysm in patients with acoustic neuroma, all 231 patients were further divided into two subgroups. Group I (n = 23) was patients with coexistence of acoustic neuroma and cerebral aneurysm, whereas group II (n = 208) was acoustic neuroma alone.

The mean age of group I was 57.2 ± 11.1 years old, whereas group II was 50.8 ± 12.3 (p = 0.017). Tumor mean volume of group I was calculated to be 14.83 ± 10.63 cm3, and 20.27 ± 19.44 cm3 in group II (p = 0.042). We also evaluated the cystic change of acoustic schwannoma, with a positive occurrence of 87.0% in group I and 65.4% in group II (p = 0.036). Significant differences of the abovementioned three parameters between the groups were found, suggesting that they might be potential risk factors for the co-occurrence of IA in patients with acoustic schwannoma. Patients most frequently presented with symptoms of brain tumor in both groups (p = 1). Comparisons of other clinical features, including disease duration, hypertension, smoking, and tumor side, were also performed. However, there was no significant difference in these four indicators (all p > 0.05). Demographic and clinical features of two subgroups of acoustic neuroma are presented in Table 3.


Table 3. Comparison of clinical characteristics in patients with acoustic neuroma that coexisted with intracranial aneurysm or not.
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The age, tumor volume, and cystic change of acoustic neuroma were further referred to multivariate logistic regression analysis based on comparative results between patients coexisted with brain aneurysm or not. We also included hypertension, with an increased tendency (p < 0.10) for IA formation in this analysis. The result indicated that only patient's age was correlated with a higher incidence of IA in patients with acoustic neuroma (p = 0.019), with odds ratio (OR 1.050) and 95% confidence interval (95% CI 1.008–1.093). Statistical information can be referred to Table 4.


Table 4. Independent risk factor correlated with a higher incidence of intracranial aneurysm in patients with acoustic neuroma.
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DISCUSSION

The overall incidence of cerebral aneurysm in patients with brain tumor was less than 1% decades ago (13). However, increasing rate of unruptured IA is detected due to the widespread utility of cerebrovascular diagnostic manners including CTA, MRA, and DSA (14, 15). The prevalence of IA in patients diagnosed with pituitary adenoma or meningioma was reported to be 2.3 and 7.7% in recent studies, respectively (5, 10). To the best of our knowledge, the present study first discovered that the coexistence of cerebral aneurysm in patients suffering from acoustic neuroma is even up to 10%. There was a significant difference compared with the age- and gender-matched controls from the routine physical examination population, suggesting a higher occurrence of IA in patients with acoustic neuroma relative to the general population.

Several possible mechanisms have been proposed for interpretation of an increased prevalence of cerebral aneurysm in patients with diagnosis of brain tumors (5, 10, 12). In response to chronic hypertension caused by persistent mass effect of brain tumor on adjacent tissues, mean arterial blood pressure increases correspondingly to maintain adequate cerebral perfusion pressure. Long-term compensatory elevation of arterial blood pressure leads to hemodynamic unbalance, especially the bifurcation locations of cerebral artery, which has been widely accepted as a pathological process, increasing susceptibility to formation even rupture of aneurysms (16, 17). This hypothesis is supported by the fact that tumor volume has been shown to play an important role in the formation of cerebral aneurysm (5). Hormone levels and types were also considered to play a pivotal role in the coexistence of brain tumor and aneurysm in previously reported researches. For example, growth hormone-secreting pituitary adenoma has been frequently reported as responsible for an elevated coexistence rate of cerebral aneurysm (10, 18). In addition, decline level of estrogen in perimenopausal women was also contributing to a rising risk of IA pathogenesis (19). Besides, tumor cell infiltration into vascular wall and genetic variations also play a considerable role in the formation of aneurysms (5, 20).

However, to date, the exact mechanism of a higher incidence of IA in patients with acoustic neuroma remains unclear. Subarachnoid hemorrhage due to rupture of ipsilateral pseudoaneurysm was found in patients with acoustic schwannoma who underwent stereotactic irradiation (21, 22), indicating that radiation-induced vascular injury probably facilitated the formation of aneurysms (23). However, patients with acoustic neuroma included in the present study had an absence of any radiative history of brain tumors. Similarly, none of the patients were suffering from polycystic kidney disease that has been demonstrated to be linked with a higher prevalence of unruptured IA (4). Unquestionably, a possibility should be kept in mind that the coexistence of acoustic neuroma and IA may be a coincidence.

On the basis of the above results, the author attempted to reveal the independent risk factors of coexisting IA in acoustic neuroma patients. As a result, older age was correlated with a heavy incidence of unruptured IA in patients with acoustic neuroma. Coincidentally, the parallel concept has also been presented in a similar study working on assessing factors associated with cerebral aneurysm formation in patients with pathological confirmed pituitary adenoma (10). On the other hand, it is well-known that cerebral arteriosclerosis is common in elderly people and that the degree of sclerosis increases with age. Part of the literature concerning the association between arteriosclerosis and cerebral aneurysm supports our results as well, in which cerebral arteriosclerosis may predispose to aneurysm formation or even cause aneurysm rupture (12, 24).

Aneurysmal subarachnoid hemorrhage has an awful mortality and disability rate. The accidental finding of aneurysms during brain tumor resection will undoubtedly increase the mental burden of neurosurgeons and even lead to poor clinical outcomes (13, 25). Although the treatment of occasional IAs is still controversial, it is necessary to identify whether a cerebral aneurysm coexisted in patients with brain tumor preoperatively, which might be likely to improve safety in the perioperative period. High diagnostic accuracy of MRA, CTA, and DSA on IA has been confirmed in a variety of researches. Therefore, the present study did not further explore the diagnostic sensitivity of these methods. Given the higher incidence of cerebral aneurysms in patients diagnosed with acoustic neuroma, the authors believe that it is meaningful to carry out at least a kind of cerebrovascular angiography before removal of acoustic neuroma, especially in elderly patients.

There are several limitations in the present study. First, almost all patients with acoustic neuroma undergo CTA testing before surgery, partly for the purpose of understanding clearly tumor blood supply. For subjects from the healthy testing general population, they preferred to select a noninvasive MRA, but technically, both MRA and CTA have been demonstrated to be sensitive enough for detection of brain aneurysms. Second, there may be a possibility of selective bias in our study, although the incidental rate of aneurysms in the control group is similar to previous studies. Therefore, prospective studies or population-based series should be conducted in the future to present more robust evidence. Third, although we have performed a follow-up on the neurological function in patients with acoustic neuroma, the dynamic assessment of coexisting aneurysm is clearly insufficient, which limits us to further explore the potential mechanism of higher occurrence of cerebral aneurysm.



CONCLUSIONS

Prevalence of IA in patients with acoustic neuroma is higher than that in age- and sex-matched controls. Elderly patients with acoustic neuroma are susceptible to coexistence with cerebral aneurysm. For these patients, preoperative cerebrovascular angiography may be necessary.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethics Committee of the First Affiliated Hospital of Fujian Medical University. The ethics committee waived the requirement of written informed consent for participation.



AUTHOR CONTRIBUTIONS

HY and YB drafted the manuscript. TY, TZ, NH, DK, and WM participated in the literature collection. NH, CJ, and DK analyzed the MRI features. XW and FC reviewed and revised the manuscript. All authors read and approved the final manuscript.



FUNDING

This work was supported by the Startup Fund for Scientific Research, Fujian Medical University (Grant Numbers 2017XQ1084 and 2018QH1060), the Youth Project of Fujian Provincial Health (Grant Number 2019-1-39), the Joint Funds for the Innovation of Science and Technology, Fujian Province (Grant Number 2018Y9085), and the National Natural Science Foundation of China (Grant Number 81901338).



REFERENCES

 1. Song F, Hou Y, Sun G, Chen X, Xu B, Huang JH, et al. In vivo visualization of the facial nerve in patients with acoustic neuroma using diffusion tensor imaging-based fiber tracking. J Neurosurg. (2016) 125:787–94. doi: 10.3171/2015.7.jns142922

 2. Goldbrunner R, Weller M, Regis J, Lund-Johansen M, Stavrinou P, Reuss D, et al. EANO guideline on the diagnosis and treatment of vestibular schwannoma. Neuro Oncol. (2020) 22:31–45. doi: 10.1093/neuonc/noz153

 3. Muller TB, Vik A, Romundstad PR, Sandvei MS. Risk factors for unruptured intracranial aneurysms and subarachnoid hemorrhage in a prospective population-based study. Stroke. (2019) 50:2952–5. doi: 10.1161/strokeaha.119.025951

 4. Vlak MH, Algra A, Brandenburg R, Rinkel GJ. Prevalence of unruptured intracranial aneurysms, with emphasis on sex, age, comorbidity, country, and time period: a systematic review and meta-analysis. Lancet Neurol. (2011) 10:626–36. doi: 10.1016/s1474-4422(11)70109-0

 5. Kim YH, Lee YJ, Han JH, Ahn S, Lee J, Kim JH, et al. Association of intracranial aneurysms and meningiomas: a case-control study. J Neurosurg. (2015) 123:357–61. doi: 10.3171/2014.10.JNS14710

 6. Omofoye OA, Barnett R, Lau W, Trembath D, Jordan JD, Sasaki-Adams DM. Neoplastic cerebral aneurysm from metastatic nonsmall cell lung carcinoma: case report and literature review. Neurosurgery. (2018) 83:E221–5. doi: 10.1093/neuros/nyx588

 7. Lee HS, Park W, Kim YH, Park JC, Ahn J, Kim JH. Follow-up and treatment of patients with coexisting brain tumor and intracranial aneurysm. World Neurosurg. (2019) 129:e73–80. doi: 10.1016/j.wneu.2019.05.023

 8. Cho SH, Lee JY, Ryu KH, Suh DC. Diagnosis of cerebral aneurysm via magnetic resonance angiography screening: emphasis on legal responsibility increases false positive rate. Neurointervention. (2018) 13:48–53. doi: 10.5469/neuroint.2018.13.1.48

 9. Wu X, Matouk CC, Mangla R, Forman HP, Gandhi D, Sanelli P, et al. Cost-effectiveness of computed tomography angiography in management of tiny unruptured intracranial aneurysms in the United States. Stroke. (2019) 50:2396–403. doi: 10.1161/strokeaha.119.025600

 10. Oh MC, Kim EH, Kim SH. Coexistence of intracranial aneurysm in 800 patients with surgically confirmed pituitary adenoma. J Neurosurg. (2012) 116:942–7. doi: 10.3171/2011.12.jns11875

 11. Zhong Z, Sun Y, Lin D, Sun Q, Bian L. Surgical treatment of brain tumor coexisted with intracranial aneurysm–case series and review of the literature. Neurosurg Rev. (2013) 36:645–56. doi: 10.1007/s10143-013-0477-7

 12. Zheng SF, Zhang YB, He YY, Shang-Guan HC, Kang DZ, Chen GR, et al. Cerebellopontine angle tumors are associated with a greater incidence of unruptured intracranial aneurysms. World Neurosurg. (2019) 122:e561–8. doi: 10.1016/j.wneu.2018.10.100

 13. Pia HW, Obrador S, Martin JG. Association of brain tumours and arterial intracranial aneurysms. Acta Neurochir (Wien). (1972) 27:189–204. doi: 10.1007/bf01401881

 14. Gabriel RA, Kim H, Sidney S, McCulloch CE, Singh V, Johnston SC, et al. Ten-year detection rate of brain arteriovenous malformations in a large, multiethnic, defined population. Stroke. (2010) 41:21–6. doi: 10.1161/strokeaha.109.566018

 15. Chalouhi N, Patel PD, Atallah E, Starke RM, Chitale A, Lang M, et al. Low yield of cerebral angiography in adequately occluded aneurysms after flow diversion. Neurosurgery. (2018) 83:1294–7. doi: 10.1093/neuros/nyx625

 16. Saqr KM, Rashad S, Tupin S, Niizuma K, Hassan T, Tominaga T, et al. What does computational fluid dynamics tell us about intracranial aneurysms? A meta-analysis and critical review. J Cereb Blood Flow Metab. (2019) 40:1021–39. doi: 10.1177/0271678x19854640

 17. Lv N, Karmonik C, Chen S, Wang X, Fang Y, Huang Q, et al. Wall enhancement, hemodynamics, and morphology in unruptured intracranial aneurysms with high rupture risk. Transl Stroke Res. (2020) 11:882–9. doi: 10.1007/s12975-020-00782-4

 18. Sade B, Mohr G, Tampieri D, Rizzo A. Intrasellar aneurysm and a growth hormone-secreting pituitary macroadenoma. Case report. J Neurosurg. (2004) 100:557–9. doi: 10.3171/jns.2004.100.3.0557

 19. Harrod CG, Batjer HH, Bendok BR. Deficiencies in estrogen-mediated regulation of cerebrovascular homeostasis may contribute to an increased risk of cerebral aneurysm pathogenesis and rupture in menopausal and postmenopausal women. Med Hypotheses. (2006) 66:736–56. doi: 10.1016/j.mehy.2005.09.051

 20. Yasuno K, Bilguvar K, Bijlenga P, Low SK, Krischek B, Auburger G, et al. Genome-wide association study of intracranial aneurysm identifies three new risk loci. Nat Genet. (2010) 42:420–5. doi: 10.1038/ng.563

 21. Yamaguchi S, Kato T, Takeda M, Ikeda H, Kitamura K. Ruptured distal anterior inferior cerebellar artery aneurysm following stereotactic irradiation for vestibular schwannoma: case report. Neurol Med Chir (Tokyo). (2009) 49:202–5. doi: 10.2176/nmc.49.202

 22. Mascitelli JR, McNeill IT, Mocco J, Berenstein A, DeMattia J, Fifi JT. Ruptured distal AICA pseudoaneurysm presenting years after vestibular schwannoma resection and radiation. J Neurointerv Surg. (2016) 8:e19. doi: 10.1136/neurintsurg-2015-011736.rep

 23. Hughes JD, Osetinsky LM, Jacob JT, Carlson ML, Lanzino G, Link MJ. Incidentally discovered unruptured aica aneurysm after radiosurgery for vestibular schwannoma: a case report and review of the literature. Otol Neurotol. (2015) 36:1428–31. doi: 10.1097/mao.0000000000000807

 24. Sakata N, Takebayashi S, Kojima M, Masawa N, Suzuki K, Takatama M, et al. Different roles of arteriosclerosis in the rupture of intracranial dissecting aneurysms. Histopathology. (2001) 38:325–37. doi: 10.1046/j.1365-2559.2001.01081.x

 25. Foley RW, Ndoro S, Crimmins D, Caird J. Synchronous subarachnoid aneurysmal hemorrhage and medulloblastoma in a 6-year-old girl. World Neurosurg. (2015) 84:1176.e11–e14. doi: 10.1016/j.wneu.2015.06.058

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 You, Bai, Yu, Zeng, Huang, Mei, Jiang, Kang, Wu and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fneur-11-591526-t003.jpg
Age
Gender

Male

Female
Hypertension
Smoking
Tumor onset
Disease duration
Tumor side

Left

Right
Tumor volume (crmi®)
Cystic change

Group |

572111

9(39.1%)
14 (60.9%)
8(34.8%)
6(26.1%)
23 (100.0%)
33.87 + 40,80

102 (49.0%)
14 (60.9%)
14.83 £ 10.63
20 (87.0%)

Group Il

508 +12.3

80(38.5%)
128 (61.5%)
30 (18.8%)
45 (21.6%)
206 (99.0%)

41.87 + 66.68

106 (51.0%)
9(39.1%)
20.27 + 19.44
136 (65.4%)

p-value

0.017*
0.950

0.097
0.625
1.000
0.574
0.282

0.042"
0.036"





OPS/images/fneur-11-591526-t004.jpg
Parameter OR 95% CI pvalue

Age 1.050 1.008-1.093 0.019*

OR, odds ratio; Cl, confidence interval.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Higher Prevalence and Age Susceptibility of Intracranial Aneurysm in Patients With Acoustic Neuroma



		Introduction



		Materials and Methods



		Participants



		Clinical Characteristics and Imaging Evaluation of Acoustic Neuroma



		Identification and Classifications of Intracranial Aneurysm



		Statistical Analysis







		Results



		Incidence of IA in Patients With Acoustic Neuroma and Age- and Gender-Matched Controls



		Distributions of IA in Patients With Acoustic Neuroma and Controls



		Risk Factors of Coexisting IA in Patients With Acoustic Neuroma







		Discussion



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

Higher Prevalence and Age
Susceptibility of Intracranial
Aneurysm in Patients With Acoustic
Neuroma





OPS/images/fneur-11-591526-t001.jpg
Age
Gender

Male

Female
Hypertension
Smoking
Aneurysm number

Single

Double
Aneurysm size

<5mm

=5mm
Aneurysm location

IcA

ACA

MCA

VBA
Tumor volume (cm?)
Tumor resection
Relative location

Ipsilateral

Contralateral

Bilateral

Acoustic neuroma

51.4+£123

89 (38.5%)
142 (61.5%)
47 (20.3%)
51(22.1%)
23 (10.0%)
18 (78.3%)
5(21.7%)

21(01.3%)
2(8.7%)

17 (73.9%)
1(4.3%)
28.7%)

3(13.0%)

19.73 £ 18.84

228 (98.7%)

5(21.7%)
13 (56.5%)
5(21.7%)

Controls

516+ 116

224 (45.8%)
265 (54.2%)
127 (26.0%)
134 (27.4%)
11 (2.2%)
10 (100%)
0(0)

11 (100%)
00

4(36.4%)
4(36.4%)
1(0.1%)
2(18.2%)
NA

NA

NA
NA
NA

p-value

0.964
0.086

0.100
0.127
<0.001*

NA

NA

NA

NA
NA

ICA, internal carotid artery; ACA, anterior cerebral artery; MCA, middle cerebral artery;
VBA, vertebrobasilar artery; NA, not available.





OPS/images/fneur-11-591526-t002.jpg
Ages

<40
40-49
50-59
260

Number

38
64
66
63

1A, intracranial aneurysm.

Patients with acoustic neuroma

Coexisting IA Prevalence (%)
3 79
2 31
8 12.4
10 159

Number

62

159
143
125

Controls

Coexisting IA

~ o NN

Prevalence (%)

32
13
42
08

p-value

0.365

0.325

0.041*
<0.001*









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Neurology





