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The labyrinthine artery is a small end artery that typically
arises from the anterior inferior cerebellar artery (AICA)
and supplies the cochlear and vestibular structures

of the inner ear [1]. Imaging it directly matters clinically:
Because the artery has essentially no collateral circulation,

any interruption of its flow may injure the auditory and
vestibular system, leading to hearing loss and vertigo [2].
Capturing it on imaging is no easy task. The labyrinthine
artery runs a short course deep within the internal auditory
canal, and at roughly 180 pm in diameter — barely thicker
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n Ultra-high-resolution 7T TOF-MRA of the labyrinthine artery. (1A) The yellow line indicates the curved reconstruction plane selected
to follow the course of the target vessel. (1B) The curved planar reconstructed image shows the labyrinthine artery continuous with the
anterior inferior cerebellar artery (AICA) and coursing toward the internal auditory canal. A small distal branch-like signal is also visible,

possibly representing a secondary branch.
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than a human hair (~120 pm) — it demands both
extremely high-resolution and strong artery-to-background
contrast [3]. This makes ultra-high-field (UHF) 7T an
attractive platform [4]. Previous work has demonstrated
that the labyrinthine artery can be visualized with 7T time-
of-flight magnetic resonance angiography (TOF-MRA) [5],
but there remains room for improved clarity. In this case,
we set out to show that targeted, ultra-high-resolution

7T TOF-MRA can depict the labyrinthine artery and trace
its course precisely and clearly.

The case was conducted on a 7T MAGNETOM Terra
system (Siemens Healthineers, Erlangen, Germany)
equipped with an 8Tx/32Rx head coil (Nova Medical,
Wilmington, MA, USA). We acquired a targeted
high-resolution TOF-MRA of the labyrinthine artery
with the following parameters: TRITE = 27/2.38 ms,
flip angle = 32°, in-plane resolution = 0.25 x 0.25 mm?,
slice thickness = 0.15 mm, slab thickness = 16.8 mm,
and total acquisition time = 7:15. Curved planar recon-
struction was then performed to unfold the vessel
along its course. The reconstruction plane is illustrated
in Figure 1A, and the reconstructed image is illustrated
in Figure 1B. Two physicians independently reviewed
the images and identified the depicted vessel as
the labyrinthine artery. The artery was clearly visualized
and appeared continuous along its expected route —
from the basilar arterial system, through the AICA,
and toward the internal auditory canal. A small branch-
like signal was also visible distally, suggestive of a
secondary branch.

Being able to see the labyrinthine artery directly
could give clinicians a new window into the vascular
perspective when assessing inner-ear disorders. A recent
case report, for example, suggested that visualization
of changes in the labyrinthine artery may help identify
acute labyrinthine ischemia [6]. In this study, the
spatial resolution and vessel-to-background contrast
of 7T were enough to depict the small artery clearly
and to follow its course continuously back to the AICA.
This ability to trace the arterial course opens the door
to future studies examining the vascular factors
in patients with hearing loss or vertigo. The next step
is to test this approach in relevant patient populations
to establish its clinical value.

Vascular Imaging

References

1 TempskiJ, Fibiger G, Majka K, Pekala J, Andrasz O, Wilczek J, et al.
Surgical anatomy of the labyrinthine artery — a systematic review
and meta-analysis. Neurosurg Rev [Internet]. 2025;48(1):464.
Available from: http://dx.doi.org/10.1007/s10143-025-03592-0

2 KimJS, Lopez |, DiPatre PL, Liu F, Ishiyama A, Baloh RW. Internal
auditory artery infarction: clinicopathologic correlation. Neurology
[Internet]. 1999;52(1):40-4. Available from: http://dx.doi.
org/10.1212/wnl.52.1.40

3 Batts S, Pham N, Tearney G, Stankovic KM. The state of high-resolu-
tion imaging of the human inner ear: A look into the black box. Adv
Sci (Weinh) [Internet]. 2025;12(28):e00556. Available from: http://
dx.doi.org/10.1002/advs.202500556

4 Cosottini M, Calzoni T, Lazzarotti GA, Grigolini A, Bosco P, Cecchi P,
et al. Time-of-flight MRA of intracranial vessels at 7 T. Eur Radiol
Exp [Internet]. 2024,8(1):68. Available from: http://dx.doi.
org/10.1186/s41747-024-00463-z

5 Sato H, Kawagishi K. Labyrinthine artery detection in patients with
idiopathic sudden sensorineural hearing loss by 7-T MRI. Otolaryn-
gol Head Neck Surg [Internet]. 2014;150(3):455-9. Available from:
http:/ldx.doi.org/10.1177/0194599813517990

6 Sun X, Chen J, Xu J. Photon-counting CT demonstration of acute
labyrinthine ischemia in idiopathic sudden sensorineural hearing
loss: a case report. Front Med (Lausanne) [Internet].
2025;12(1709516):1709516. Available from: http://dx.doi.
org/10.3389/fmed.2025.1709516

Contact

Hui Liu, Ph.D.

Siemens Healthineers

SHS CHN CS-CRM APP MR NS
76, Kangning Street
Zhengzhou, HA

Zhengzhou 450000

China

Yuancheng Jiang

Siemens Healthineers

SHS CHN DI MR RCT UHF

No. 7 Wangjing Zhonghuan Nanlu,
Chaoyang District

Beijing 100102

China

Jianxun Qu

Siemens Healthineers

SHS CHN DI MR RCT UHF

No. 7 Wangjing Zhonghuan Nanlu,
Chaoyang District

Beijing 100102

China

magnetomworld.siemens-healthineers.com 13



