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Abstract 
Aim: To investigate the clinical and diagnostic findings of a patient with acute hydrops using 
anterior segment optical coherence tomography (AS-OCT).  
Methods: The AS-OCT findings of a 43-year-old patient with acute hydrops associated with 
keratoconus were examined. At the initial examination and during follow-up, evaluation of 
the anterior segment was performed.  
Results: The patient presented with decreased visual acuity, pain, and redness in the right 
eye. The symptoms, clinical presentation, and topographical findings of the right eye 
confirmed the diagnosis of acute corneal hydrops. Changes in the stroma and Descemet’s 
membrane during the healing process of acute hydrops could be demonstrated by high-
resolution AS-OCT. The use of contact lenses was improved at the last follow-up visit after 8 
months and increased visual acuity to 20/20 with correction.  
Conclusions: AS-OCT is a useful tool for studying the morphologic features of acute hydrops. 
 

Introduction 

Acute corneal hydrops is a severe complication that has been reported in about 3% 
of keratoconic eyes [1, 2]. One of the well-known complications to be essential for the 
development of acute hydrops is the rupture of Descemet’s membrane [3, 4]. 
Conventional treatments include patching, bandage soft contact lenses, and hypertonic 
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sodium chloride solution. Basically, acute corneal hydrops completely resolves after 
approximately 3–6 months. Recently, anterior segment optical coherence tomography 
(AS-OCT) has been shown to provide high-resolution images of the anterior segment 
[5]. In particular, high-definition OCT (Cirrus HD-OCT) is an emerging noninvasive, 
high-speed, and high-resolution imaging modality for the anterior segment of the eye. 
The purpose of our study is to investigate the corneal morphologic characteristics of 
acute hydrops using AS-OCT. 

Case Report 

A 43-year-old man was admitted to the St. Marianna University School of Medicine because of 
acute hydrops with keratoconus in his right eye (OD). His visual acuity was 20/100 with –3 sph. The 
patient’s ocular history was positive for mild myopia OD (–3 sph) and hard contact lens use. He had 
visited another hospital for the treatment of keratoconus for 6 years. Slit-lamp examination showed 
acute hydrops OD. AS-OCT (Cirrus HD-OCT; Carl Zeiss Meditec GmbH, Oberkochen, Germany) after the 
onset of symptoms revealed a severe corneal stromal edema with a rupture of Descemet’s membrane 
and large intrastromal clefts (fig. 1a). On the AS-OCT image, the clefts could be observed in the 
anterior chamber. Two weeks later, a corneal edema with a large intrastromal cyst connecting to the 
anterior chamber appeared (fig. 1c). Although visual acuity was improved to 20/20 with +0.5 sph, 
clinical, AS-OCT, and topographic images 8 months later revealed a deficiency of Descemet’s 
membrane with a resolved corneal epithelial edema and a decreased corneal stromal edema (fig. 1g). 

Discussion 

The AS-OCT method does not require the use of an eye cup and, as is the case with 
ultrasound biomicroscopy, can avoid external pressure in the case of acute hydrops 
with Descemet’s membrane rupture. As AS-OCT can also provide higher-resolution 
images, it might be helpful for determining the mechanism causing acute hydrops and 
for anticipating a possible acute hydrops. We therefore suggest that AS-OCT is a useful 
tool to investigate the morphologic features during the healing process of acute 
hydrops. 
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Fig. 1. Slit-lamp examination and AS-OCT images of the evolution of acute hydrops with keratoconus 
at baseline, 5 days, 2 weeks, and 1, 3, 5, and 8 months of follow-up. a Cornea at the first visit. Image of 
the Descemet’s membrane rupture due to acute hydrops. A deficiency of Descemet’s membrane was 
revealed in the epithelial and stromal edemas along with rolled edges of the Descemet’s membrane. 
The corneal edema did not improve following bandage soft contact lens use after 5 days (b). Clinical 
photographs and AS-OCT images showing the corneal edema with a large intrastromal cyst 
connecting to the anterior chamber 2 weeks (c) and 1 month later (d). Clinical, AS-OCT, and 
topographic images showing deficiency of Descemet’s membrane with the resolved corneal epithelial 
edema and the decreased corneal stromal edema 3 months (e), 5 months (f), and 8 months later (g). 
Eight months later, central cornea with no clefts and edema measured 308 μm. 

 
 
 
 
 
 
 



Case Rep Ophthalmol 2012;3:304–310 
DOI: 10.1159/000337483 

Published online: 
September 19, 2012 

© 2012 S. Karger AG, Basel 
ISSN 1663–2699 
www.karger.com/cop 

 

 

 

310 

References 

1 Tuft SJ, Gregory WM, Buckley RJ: Acute corneal hydrops in keratoconus. Ophthalmology 
1994;101:1738–1744. 

2 Grewal S, Laibson PR, Cohen EJ: Acute hydrops in the corneal ectasias: associated factors and outcomes. 
Trans Am Ophthalmol Soc 1999;97:187–198. 

3 Nagakawa T, Maeda N, Okazaki N: Ultrasound biomicroscopic examination of acute hydrops in patients 
with keratoconus. Am J Ophthalmol 2006;141:1134–1136. 

4 Sharma N, Mannan R, Jhanji V: Ultrasound biomicroscopy-guided assessment of acute corneal hydrops. 
Ophthalmology 2011;118:2166–2171. 

5 Kucumen BR, Yenerel NM, Gorgun E: Anterior segment optical coherence tomography findings of acute 
hydrops in a patient with keratoconus. Ophthalmic Surg Lasers Imaging 2010;41:S114–S116. 


