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Abstract 

Purpose: To report the case of a patient with corneal blood staining after a complicated cata-

ract surgery. Observations: We report on a 68-year-old woman who developed corneal blood 

staining secondary to hyphema after cataract surgery, despite the fact that intraocular pressure 

was not increased for a prolonged time. The corneal staining spontaneously cleared from the 

periphery towards the center. It was fully resolved after 2.5 years of follow-up. Conclusions 

and Importance: In case of hyphema induced by cataract surgery, performance of early ante-

rior chamber washout should be considered to prevent corneal blood staining and poor visual 

outcome. © 2018 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Corneal blood staining is a severe ophthalmic complication that usually occurs as a result 
of long-standing hyphema with increased intraocular pressure (IOP). A pressure >25 mm Hg 
for >5 days may cause corneal staining [1]. This pathology most often occurs after a trauma-
induced hyphema, and the reported incidence is 2–11% of traumatic hyphema cases and even 
higher for total hyphemas [2]. Other corneal blood staining etiologies are hyphema induced 
by intraocular surgery [3] or any other bleeding in the anterior chamber (AC). In case of 
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hyphema, maximal medical and surgical efforts should be applied to prevent cornea staining, 
since this condition may end up with an irreversible result of blurred vision due to corneal 
opacity [1]. Irreversible corneal staining may further lead to corneal transplantation. We 
herein report a case of hyphema resulting in corneal blood staining following a complicated 
cataract surgery. 

Case Report 

A 68-year-old woman, who was using warfarin sodium (Coumadin) due to atrial fibrilla-
tion, underwent a routine phacoemulsification cataract surgery on her right eye. Prior to the 
surgery the international normalized ratio (INR) was measured to be 3.5. During the surgery 
the posterior capsule was ruptured, resulting in prolapse of the vitreous into the AC. During 
the anterior vitrectomy, bleeding from the superior iris was seen. The bleeding was stopped 
using an ophthalmic viscoelastic device and intraocular diathermia. A three-piece intraocular 
lens (IOL) was implanted in the sulcus. On the next day, IOL haptic dislocation to the AC and a 
5-mm hyphema were seen. The patient underwent repositioning of the IOL and AC washout. 
On the next day, a total hyphema was observed and the IOP was 26 mm Hg. Treatment with 
dexamethasone drops 0.1% 6/day, ofloxacin drops 0.3% 4/day, dorzolamide hydrochloride 
drops 2% 2/day, and timolol maleate drops 0.5% 2/day was started. Further, in order to pre-
vent corneal blood staining, latanoprost 0.005% 1/day, brimonidine tartrate 0.1% 2/day,  
atropine sulfate 1% 1/day, and Uramox 250 mg p.o. 3/day were added. The patient was ex-
amined on a daily basis with consecutive IOPs of 18, 23, 30, and 28 mm Hg. On postoperative 
day 6, the hyphema occupied 90% of the AC and staining was suspected at the superior cornea. 
Warfarin treatment was stopped and 2 days later, when the INR had decreased to 1.48, recur-
rent AC washout was done. On the next day, the AC was clear of blood and total corneal stain-
ing was seen. Visual acuity (VA) was hand motion and IOP was 13 mm Hg. During further fol-
low-up, the cornea slowly cleared from the periphery towards the center (Fig. 1a–c for post-
operative months 1.5, 3, and 6, respectively), with slow but steady improvement in VA. IOPs 
were 12–18 mm Hg on recurrent examinations. After 2.5 years of follow-up the cornea was 
completely cleared, VA had improved to 20/25, and IOP was 18 mm Hg (Fig. 1d). 

Discussion 

A number of studies concluded that there is no recommendation to discontinue antiplate-
let and antiaggregation agents before phacoemulsification cataract surgery [4, 5]. The hy-
phema in our case was probably the result of mild iris trauma caused by the ocutome during 
the anterior vitrectomy. This is not unexpected in a patient treated with Coumadin with a 
therapeutic INR value of 3. What was unexpected was the fact that corneal staining occurred 
although IOP was not >25 mm Hg for 5 days. Few previous publications presented case re-
ports of patients who developed corneal blood staining with low IOP. One of the reports sug-
gested transient elevations of IOP that were not recorded during routine ambulatory follow-
up as a reason for corneal staining [3]; in another report, endothelial dysfunction due to con-
tusion endothelial necrosis or temporary endothelial decompensation in face of significant 
hyphema were suggested as possible reasons for corneal staining [6]. Apart from increased 
IOP, some other risk factors for development of corneal blood staining have been reported: 
Descemet membrane injury, endothelial damage or dysfunction, prolonged duration of 
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hyphema, and large amount of blood in the AC [6]. During and after phacoemulsification cat-
aract surgery, corneal endothelial cell function is decreased while endothelial permeability is 
increased. In addition, 15–18% of the endothelial cells are lost because of the phacoemulsifi-
cation energy [7]. In the current case, we speculate that the corneal endothelium cell dysfunc-
tion and loss following the cataract surgery were the main risk factors for blood penetration 
to the corneal stroma, resulting in early corneal staining. Although spontaneous resolution of 
the staining may occur, many patients end up with permanent corneal opacity and a need for 
corneal transplantation [1]. As far as we know, no large-scale studies about either spontane-
ous resolution of corneal staining or nonsurgical treatment options have been reported. 

To the best of our knowledge, this is the first report of corneal staining after cataract sur-
gery. The staining, which occurred in a patient who developed total hyphema with intermit-
tent and only mild elevation of IOP levels, was probably associated with a temporary corneal 
endothelial layer dysfunction. We recommend that in case of total hyphema after a phaco-
emulsification cataract surgery, an early surgical intervention for AC washout be considered 
in order to avoid corneal blood staining. 
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Fig. 1. The course of spontaneous resolution of the corneal staining. a Six weeks after surgery. b Three 

months after surgery. c Six months after surgery. d Two and a half years after surgery. 
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