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ÖZET

AMAÇ: Bu çalışmanın amacı, vestibulokoklear sinirin (VCN) 
nörovasküler kompresyonunun radyolojik kanıtının tinnitus 
ve işitme kaybında patognomonik olup olmadığını manyetik 
rezonans görüntüleme (MRI) “3D Fast Imaging Employing Ste-
ady-State Acquisition (FIESTA)” sekansı kullanarak incelemektir.

GEREÇ VE YÖNTEM: Çalışma, sağ ve sol taraf dahil olmak üzere 
85 hastada 170 temporal kemik değerlendirilmesi ile gerçekleş-
tirildi. İnternal akustik kanal (İAK) orifisinde 1.5-Tesla MRI kulla-
nılarak, anterior inferior serebellar arterin (AICA) sınıflandırılmış 
vasküler kompresyonları (Chavda sınıflandırması), AICA, supe-
rior serebellar arter (SCA) ve vertebral arter (VA) kompresyonu 
veya VCN'in distorsiyonu arasındaki anatomik ilişkinin noninva-
ziv değerlendirmesi yapıldı.

BULGULAR: Değerlendirilen 85 hastadan 36'sında (%42.4) vas-
küler loop izlenmedi. Chavda sınıflandırmasına göre 41'inde 
(%48.2) 1. derece vasküler loop, 7'sinde (%8.2) 2. derece vaskü-
ler loop ve 1'inde (%1.2) 3. derece vasküler loop saptandı. Ayrıca 
hastaların 6’sında (%7.1) VA kompresyonu ve 3’ünde (%3.5)  SCA 
kompresyonu görüntülendi. Tinnitus şikayeti olan 16 (%32) has-
tada IAC distorsiyonu görüldü. Vasküler loop varlığı da sırasıy-
la tinnitus olmayan (%62.9) ve sağlıklı işiten (%51.8) olgularda 
yüksek insidans gösterdi. Hastaların nörotolojik semptomları 
için AICA loop tipleri, VA veya SCA ve IAC distorsiyonunun varlı-
ğı ve yokluğu arasında istatistiksel anlamlı farklılık saptanmadı 
(p > 0,05).

SONUÇ: Nörovasküler temas nadir bir bulgu değildir ve tinni-
tusla ilgili gözükmemektedir. Bununla birlikte 3D-FIESTA MRI 
kullanılması, VCN ve komşu vasküler varyasyonlar ile özellikle 
AICA varyasyonlarının ilişkisinin belirlenmesini iyi tanımlar ve 
mikrovasküler operasyonlar için vaka seçimine katkıda bulunur.

ANAHTAR KELİMELER: 3D-FIESTA, Nöro-otolojik semptom, 
Vasküler loop, Vasküler kompresyon sendromu, Vestibülokok-
lear sinir

ABSTRACT

OBJECTIVE: The goal of this research study was to investigate 
of whether the radiological proof of neurovascular compressi-
on of the vestibulocochlear nerve (VCN) was pathognomonic 
for hearing loss and tinnitus using “3D Fast Imaging Steady-Sta-
te Acquisition (FIESTA)” magnetic resonance imaging (MRI) 
sequence.

MATERIAL AND METHODS: The research study was performed 
in 85 patients by evaluating 170 temporal bones, inclusive of 
both sides. The non-invasive assessment of the anatomical rela-
tionship between the classified vascular compression (Chavda 
classification) of the anterior inferior cerebellar artery (AICA) and 
the existence of AICA, superior cerebellar artery (SCA), vertebral 
artery (VA) compression or distortion of the VCN was applied by 
using 1.5-Tesla MRI at the internal acoustic canal (IAC).

RESULTS: Of the 85 participants examined, 42.4% (n = 36) pre-
sented no vascular loop (VL). 48.2% (n = 41) of the patients 
produced type 1 VL, 8.2% (n = 7) type 2 VL, and 1.2% (n = 1) 
type 3 VL accordingly to the Chavda classification. In addition, 
compressions of redundant VA and SCA were also observed in 
7.1% (n = 6) and 3.5% (n = 3) of the patients respectively. Also, 
IAC distortion was found in 32% (n = 16) patients with tinnitus.  
The presence of vascular loops also showed a high incidence 
in patients with normal hearing (51.8%) and without tinnitus 
(62.9%), respectively. No statistically relevant variations were 
found between the existence and nonexistence of the VL of 
AICA forms, VA or SCA, and IAC distortion for the neurotological 
symptoms of patients (p > 0.05).

CONCLUSIONS: Neurovascular touch is not an uncommon fin-
ding. It doesn’t appear to be related to tinnitus. However, the 
use of 3D-FIESTA MRI well defines the relationship between VCN 
and adjacent vascular variations and especially AICA variations 
and contributes to case selection for microvascular operations.

KEYWORDS: 3D-FIESTA, Neuro-otological symptom, Vascular 
loop, Vascular compression syndrome, Vestibulocochlear nerve
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INTRODUCTION

The anatomical region in which such essenti-
al structures as the trigeminal nerve, the facial 
nevre, and the vestibulocochlear nerve (VCN) 
arising from the brainstem is the cerebellopon-
tine angle (CPA). Often, differences in the ves-
sels underlying these structures lead to unique 
clinical circumstances that can be gathered into 
a group below the idiom "vascular compressi-
on syndrome (VCS)”. This condition infers to ail-
ments induced by a vessel's direct touch with 
a cranial nerve origin (1). VCN-associated VCS 
is also caused by the following anterior inferi-
or cerebellar artery (AICA) (2). In this syndrome, 
vertigo, tinnitus, and hearing loss can occur cli-
nically (3). Magnetic resonance imaging (MRI) 
is a procedure that is usually used in patients 
with neuro-otological symptoms of the internal 
auditory canal (IAC) and CPA imaging (4). Rou-
tine MRI sequences have an optimal soft-tis-
sue resolution. On the other hand, the spatial 
resolution needed for the definition of cranial 
nerves (CN) may be deficient with this procedu-
re (5). “Three-dimensional-fast imaging emp-
loying steady-state acquisition (3D-FIESTA)” is 
a high-resolution T2-weighted MRI technique. 
It provides more advanced spatial resolubi-
lity and a better definition of minor structures 
like CNs, particularly in cistern areas. The cur-
rent literature datum indicates that vascular 
compression to the VCN can cause vertigo, 
tinnitus, and hearing loss (6 - 10). Nonetheless, 
controvertible findings have been noticed in 
the literature on the relation between vascu-
lar compressing to VCN and neuro-otological 
symptoms (1, 11-13). The goal of our research 
is to evaluate the compression of vertebral ar-
tery (VA), superior cerebellar artery (SCA), and 
vascular loop (VL) of AICA into/on VCN and 
the relationship of undetected neuro-otologi-
cal symptoms using 3D-FIESTA sequence MRI.

MATERIAL AND METHOD

Patients who had been referred to the Ear, 
Nose, and Throat clinic due to their neuro-o-
tological symptoms between 2018 and 2019 
were reviewed retrospectively with a medi-
cal history and temporal bone MRI. The study 
included eighty-five patients (170 temporal 
bones) without any other underlying cause. 

Patients with CPA tumors or neuritis were exc-
luded. There were no patients undergoing CPA 
operation or history of temporal bone trau-
ma. Patients were classified into groups based 
on their major neuro-otological symptoms.
The MRI was carried out with a General Elect-
ric (GE) Signa 1.5 T MRI system (GE Healthca-
re, Milwaukee, WI, USA) with an eight-channel 
head coil. MRI was performed with T2-weigh-
ted fast spin-echo images of the entire bra-
in (TR, 4,500 ms; TE, 104 ms; NEX, 1.5; section 
thickness, 5.5 mm; intersection spacing, 1.5 
mm; matrix size, 352 x 352). The standard tem-
poral bone protocol included axial and coro-
nal 3D T1-weighted images (TR, 12.3 ms; TE, 
5.4 ms; NEX, 2; section thickness, 0.8 mm; in-
tersection spacing, 0.4 mm; matrix size, 256 
x 256, field of view, 200 x 200 mm), axial and 
coronal 3D-FIESTA images (TR, 5.9 ms; TE, 2.3 
ms; NEX, 4; flip angle, 650; section thickness, 
0.8 mm; intersection spacing, 0.6 mm; matrix 
size, 416 x 416, field of view, 200 x 200 mm).

Compression or distortion caused by the VL of 
AICA, VA and SCA on the VCN at the different 
levels of the orifice IAC were evaluated and 
classified by the same radiologist. Those were 
classified using the method already defined by 
Chavda (11). According to this, Chavda type I, 
which lies just in CPA but does not reach IAC; 
Chavda type II enters IAC but does not exceed 
50 percent of IAC; and Chavda type III exceeds 50 
percent of IAC were named (11), (Figure 1 - 4). 

Figure 1: Schematic vascular loop of AICA types 1, 2, and 3 res-
pectively.

Figure 2: Vascular loop of AICA type 1, the touch of the left AICA 
loop with the cysternal segment of the 7th-8th nerve complex 
is shown (white arrow).
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Figure 3: . Vascular loop of AICA type 2, the touch of the bila-
teral AICA loop with the 7th-8th nerve complex in the localiza-
tion of the internal auditory canal(IAC) orifice is shown (white 
arrows).

Figure 4: Vascular loop of AICA type 3, this figure shows the 
kinking of the right 8th nerve in the IAC orifice  (curved grey 
arrow).

The existence of vascular contact was assessed 
at the contact point of the VCN as an indication 
of vascular compression. The Number Cruncher 
Statistical System software (NCSS, 2007; Kays-
ville, Utah, USA) was used for statistical analysis. 
Using illustrative statistics (e.g. standard devia-
tion, mean, percentage,  frequency, minimum, 
maximum) the study datum was summarized. 
The Pearson Chi-square test and the Fisher-Fre-
eman-Halton Exact test were used to compare 
qualitative datum among study groups. The 
statistical significance was accepted as p < 0.05.

Ethical Committe

The study was accepted and performed in ac-
cordance with the ethical guidelines for medi-
cal research involving human subjects outlined 
in the Helsinki Declaration by the Haydarpaşa 
Numune Training and Research Hospital Clini-
cal Research Ethics Committee (Approval num-
ber of the ethics committee: 2019/69). Because 
of the retrospective nature of the report, infor-
med consent provisions were waived.

RESULTS

The age of the patients ranged from 12 to 82 
years, with an average age of 49.74 ± 14.77 ye-
ars. Of the cases, 34.1% (n=29) were female and 
65.9% (n=56) were male. Tinnitus, hearing loss, 

and vertigo were seen in 58.8% (n = 50), 36.5% 
(n = 31), and 4.7% (n = 4) of the patients, res-
pectively. Of the 85 cases examined, 42.4% (n = 
36) of the patients had no VL, 48.2% (n = 41) of 
the patients had a type 1 VL, 8.2% (n = 7) of the 
patients had a type 2 VL, and 1.2% (n= 1) of the 
patients had a type 3 VL in accordance with the 
Chavda classification (Table 1).
Table 1: Results of evaluating the occurence of symptoms with 
the existence of vascular loops and with the Chavda classifica-
tion

In addition, compression of redundant VA and 
compression of redundant SCA were determi-
ned in 7.1% (n = 6) and 3.5% (n = 3) of the pa-
tients, respectively. IAC distortion was found in 
32% (n = 16) of the patients with a complaint of 
tinnitus (Table 2). 
Table 2: Evaluation of ICA Contact Presence According to the 
Presence of Tinnitus and Hearing Loss

IAC distortion was also visualized in 45.2% (n 
=14) of the patients with hearing loss symp-
toms (Table 2). The VL of AICA also showed a 
high incidence in patients who have no tinnitus 
(62.9%) and normal hearing (51.8%) (Table 1). 
There were no statistically significant variations 
among the forms of the VL of AICA (p = 0.476). 
There were no statistically significant differen-
ces between the tinnitus group or hearing loss 
group for distortion of the VA or SCA and IAC (p 
= 0.298).

DISCUSSION

Jannetta et al. first suggested VCS of the VCN 
(14, 15). Several studies have suggested this 
concept by conducting microvascular decom-
pression in patients suspected of having VCS 
of the VCN and showing good clinical results 
after surgery (7 - 9, 14 - 17). In the current lite-

 

 Chavda classification 

 

No vascular 
loop Chavda 1 Chavda 2 Chavda 3 
n (%) n (%) n (%) n (%) 

Tinnitus Absent 13 (37,1) 19 (54,3) 2 (5,7) 1 (2,9) x2: 2,588 
 Present 23 (46,0) 22 (44,0) 5 (10,0) 0 (0) p: 0,476 
Hearing Loss Absent 26(48,1) 24 (44,4) 4 (7,4) 0 (0) x2: 3,475 
 Present 10 (32,3) 17 (54,8) 3 (9,7) 1 (3,2) p: 0,298 
 
Fisher-Freeman-Halton Exact Test 

 

 IAC Distortion 

 
Absent Present 
n (%) n (%) 

Tinnitus Absent 21 (60,0) 14 (40,0) x2: 0,577 
 Present 34 (68,0) 16 (32,0) p: 0,448 
Hearing 
Loss Absent 38 (70,4) 16 (29,6) 

x2: 2,080 

 Present 17 (54,8) 14 (45,2) p: 0,149 
 
Pearsonchi-square test 
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rature, there is a debate over the clarification of 
neuro-otological complaints in patients with a 
vascular compression of VCN. A major concern 
is that, also in asymptomatic healthy individu-
als, the VLs of AICA are commonly found in IAC 
(11). Some authors have reported a powerful 
relationship between the involvement of the VL 
of AICA in IAC seen in MRI and pulsatile tinni-
tus (18, 19). Several MRI studies have indicated 
that there is no important relationship between 
tinnitus and vascular compression or configura-
tion of AICA (20 - 23). In our research, there was 
no statistically significant correlation between 
tinnitus which we could not separate into tinni-
tus subtypes and compression of VA, SCA, and 
the VL’s of AICA (p = 0.448). Also, we found no 
statistically relevant relation between tinnitus 
and the VL of AICA types according to the Chav-
da classification (p = 0.476).

Studies in the literature have shown an eloqu-
ent relationship between the VL of AICA and 
hearing loss  (11, 24). No relationship was found 
between hearing loss and the VL of AICA in ano-
ther study (22). There was no statistically rele-
vant association in our study between hearing 
loss and compressions of VA, SCA, and the VL of 
AICA (p = 0.149). In addition, according to the 
Chavda classification, there was no statistically 
relevant association between the VL of AICA ty-
pes and hearing loss (p = 0.298).

Møller et al. indicated that with microvascular 
decompression surgery, an 80% healing rate 
can be expected in patients with compromised 
positional vertigo (9). In other studies, there 
was no correlation between vertigo and the VL 
of AICA (22, 25). Only four patients with symp-
toms of vertigo were among the patients inc-
luded in our study. VCS caused by VA, SCA, and 
the VL of AICA was not observed in any of these 
patients.

This study's major limitation is its retrospective 
design. Due to the retrospective nature of the 
study, specific information on the types and se-
verity of tinnitus, the types and severity of hea-
ring loss, and the types and severity of vertigo 
have not been provided. Neurovascular contact 
is not an uncommon finding, and may not ca-
use the neuro-otological symptoms. However, 
VCN and adjacent vascular variations are well-i-

dentified by using 3D-FIESTA MRI, in particular 
by defining the relation between AICA variati-
ons and subscribing to the collection of cases 
of microvascular surgery. 

3D-FIESTA MRI is one of the most significant 
methods to show vascular compression of VCN. 
Further studies on cases of the VL compressi-
on leading to VCN displacement or angulation 
can explain the etiology of neuro-otological sy-
mptoms and provide valuable evidence on the 
controversial need for microvascular decomp-
ression procedures.
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