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 Introduction 

 High-resolution magnetic resonance imaging (MRI) is 
emerging as a tool for assessing ocular structures  [1, 2] . 
The eye is an ideal organ to be examined by MRI given 
the difference in water content of ocular structures  [2] . 
Using specialized head coils for imaging, the qualities of 
ocular and orbital images produced with 1.5 and 3.0 T 
have improved, but they do not provide the detailed im-
aging afforded by 7-tesla imaging  [3] . Herein, we present 
a case of juxtapapillary choroidal melanoma with clinical 
evidence of optic nerve invasion. Following enucleation, 
ex vivo 7-tesla MRI findings and histopathology were 
correlated.

  Case Description 

 A 74-year-old male was referred for reduced vision in the left 
eye. Visual acuity with correction was 20/20 OD and 20/50 OS. 
Fundus examination revealed a macular choroidal melanoma (8.0 
× 7.5 × 2.5 mm) with optic disc extension from 3 to 5 o’clock 
( fig. 1 a). Spectral-domain optical coherence tomography, B-scan 
ultrasonography, and 1.5-tesla MRI of the orbit (1-mm sections) 
could not detect optic disc invasion ( fig. 1 b). The eye was enucle-
ated without complications. 
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 Abstract 

  Purpose:  The purpose of this study was to correlate high-
resolution magnetic resonance imaging (MRI) and histologic 
findings in a case of juxtapapillary choroidal melanoma with 
clinical evidence of optic nerve invasion.  Methods:  With in-
stitutional review board approval, an enucleated globe with 
choroidal melanoma and optic nerve invasion was imaged 
using a 7-tesla MRI followed by histopathologic evaluation. 
 Results:  Optical coherence tomography, B-scan ultrasonog-
raphy, and 1.5-tesla MRI of the orbit (1-mm sections) could 
not detect optic disc invasion. Ex vivo, 7-tesla MRI detected 
optic nerve invasion, which correlated with histopathologic 
features.  Conclusions:  Our case demonstrates the potential 
to document the existence of optic nerve invasion in the 
presence of an intraocular tumor, a feature that has a major 
bearing on decision making, particularly for consideration of 
enucleation.  © 2016 S. Karger AG, Basel 
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  Ex Vivo 7-Tesla MRI 
 The globe was fixed in 10% buffered formalin. Ex vivo MRI was 

performed using a Siemens 7-tesla SC72 scanner with an AG 830AS 
magnet, used with a Nova Medical single-channel transmit and a 
32-channel receiver head coil under an institutional review board-
approved protocol. The acquisition parameters were a MP2RAGE 
sequence with a repetition time = 6,000 ms, an echo time = 4.42 ms, 
inversion time TI 1 /TI 2  = 700/2,600 ms, and flip angle FA 1 /FA 2  = 4/5°. 
Total acquisition time was 8 h (19.2 min × 25 repetitions). Voxel size 
was 0.25 mm × 0.25 mm, with a 0.25-mm slice thickness ( fig. 2 a).

  Histopathology 
 A pupil-optic nerve section was obtained. Juxtapapillary 

mixed-cell-type melanoma was identified. Extension into the pre-
laminar optic nerve was observed ( fig. 2 b). 

  Discussion 

 Uveal melanoma extension into the optic nerve is un-
common, and its presence is seen in 0.6–5% of enucleated 
eyes  [4] . Current techniques to image the optic disc such 
as optical coherence tomography, ultrasound, and com-
puted tomography scan do not offer reliable assessment. 
In a review of 60 cases of retinoblastoma, a tumor with a 
propensity to invade the optic nerve, MRI (1.5 and 3.0 T) 
findings correlated with histopathologic evidence only in 
44% of the cases  [5] .

  Ultrahigh-field MRI such as 7 T affords a submillime-
ter spatial resolution and improved signal-to-noise ratios 
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  Fig. 2.  Ex vivo imaging. 7-tesla MRI of the 
same globe after enucleation. Prelaminar 
optic nerve extension is detectable ( a ). 
Photomicrograph of a pupil-optic nerve 
section with comparable axial orientation. 
Choroidal melanoma is seen impinging on 
the prelaminar optic nerve ( b ; HE, original 
magnification ×40). 

  Fig. 1.  In vivo imaging. Color fundus photo 
of juxtapapillary choroidal melanoma (8.0 
× 7.5 × 2.5 mm) with optic nerve extension 
from 3 to 5 o’clock ( a ). 1.5-tesla MRI dem-
onstrating the presence of a tumor in prox-
imity to the optic disc without any evidence 
of optic nerve invasion ( b ). 
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when compared to lower-field strength MRI commonly 
available at most institutions  [6] . Recent attempts to in-
crease the resolution for in vivo imaging have included the 
use of 7-tesla MRI with a custom-designed coil array that 
are expensive and are sensitive to motion artifacts  [3] . Op-
toacoustic triggering schemes and normalization of imag-
ing parameters such as pulse repetition time, echo time, 
bandwidth, and reconstruction matrix can overcome such 
limitations and provide high-resolution images of the op-
tic nerve from the disc to the orbital apex  [2, 6] .

  Even though 7-tesla MRI was done ex vivo, the pur-
pose of our investigation was to assess the clinical, radio-
logic, and histopathologic correlations in a pathologic 
state. In vivo   imaging with 1.5-tesla MRI did not detect 
any optic nerve invasion in contrast to 7-tesla MRI, which 
correlated with histopathologic features. Extended scan-
ning times in our case were related to using large-bore 
gradient and radiofrequency coils and the development 
of globe imaging protocols, as this was the first 7-tesla 
MRI performed on a globe at our institution. Beenakker 

et al.  [3]  and Lindner et al.  [6]  have previously demon-
strated submillimeter resolution of the globe with 3- and 
2.5-min acquisition times, respectively, using custom-de-
signed dedicated eye coils. Although 7-tesla MRI of the 
optic nerve has been described previously  [6] , to our 
knowledge, our report is the first attempt at histopatho-
logic correlation. Our case demonstrates the potential to 
document the existence of optic nerve invasion in the 
presence of an intraocular tumor, a feature that has a ma-
jor bearing on decision making particularly for consider-
ation of enucleation. 

  Currently, 7-tesla MRI is investigational and not FDA 
approved for clinical use. The study of a large number of 
cases will be required to fully assess the clinical utility over 
existing 1.5- or 3-tesla MRI capabilities.
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