
Accepted Manuscript

Diagnosing distensible venous malformations of the orbit with diffusion-weighted
magnetic resonance imaging

Evan Kalin-Hajdu, John B. Colby, Oluwatobi Idowu, F Lawson Grumbine, Jessica M.
Kang, Kristin S. Hirabayashi, Christine M. Glastonbury, M Reza Vagefi, Robert C.
Kersten

PII: S0002-9394(18)30063-1

DOI: 10.1016/j.ajo.2018.02.005

Reference: AJOPHT 10416

To appear in: American Journal of Ophthalmology

Received Date: 31 July 2017

Revised Date: 6 February 2018

Accepted Date: 8 February 2018

Please cite this article as: Kalin-Hajdu E, Colby JB, Idowu O, Grumbine FL, Kang JM, Hirabayashi KS,
Glastonbury CM, Vagefi MR, Kersten RC, Diagnosing distensible venous malformations of the orbit
with diffusion-weighted magnetic resonance imaging, American Journal of Ophthalmology (2018), doi:
10.1016/j.ajo.2018.02.005.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ajo.2018.02.005


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Abstract: 
 
Purpose: To compare the diffusion-weighted imaging characteristics of non-thrombosed 
distensible venous malformations of the orbit with that of other histologically-proven 
orbital tumors.  
 
Design: Retrospective case-control study. 
 
Methods: Patients with non-thrombosed distensible venous malformations of the orbit 
and patients with other histologically-proven orbital tumors were selected for chart 
review. The main outcome measure was the apparent diffusion coefficient of these 
lesions.  
 
Results: Sixty-seven patients qualified for chart review; 9 patients had non-thrombosed 
distensible venous malformations and 58 patients had other histologically-proven 
tumors. Three of the 9 patients with non-thrombosed distensible venous malformations 
were initially misdiagnosed as having had solid orbital tumors. The mean apparent 
diffusion coefficient of distensible venous malformations was 2.80 +/- 0.48 x 10-3 
mm2/sec, whereas the mean apparent diffusion coefficient of other histologically proven 
tumors was 1.18 +/- 0.39 x 10-3 mm2/sec (p < 0.001). The mean apparent diffusion 
coefficient ranged from 2.42 to 3.94 x 10-3 mm2/sec in the distensible venous 
malformation group, whereas other histologically proven tumors ranged from 0.53 to 
2.08 x 10-3 mm2/sec. Therefore, in this single-institution series, a threshold value of 2.10 
x 10-3 mm2/sec was 100% sensitive and 100% specific for distensible venous 
malformations. 
 
Conclusion: Certain non-thrombosed distensible venous malformations can evade 
diagnostic suspicion and mimic solid orbital tumors on standard MRI sequences. In this 
single-institution series, diffusion-weighted imaging effectively distinguished these non-
thrombosed distensible venous malformations from other orbital tumors. 
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