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ABSTRACT

Findings of acute glaucoma crisis was detected in a patient who previously diagnosed as a glaucoma secondary to herpetic keratouveitis and 
given medical treatment in an another facility. The patient was receiving treatment for herpes virus infection in addition to maximum anti-
glaucomatous treatment. The biomicroscopic examination, gonioscopy, and anterior segment optical coherence tomography imaging were 
considered as acute glaucoma crisis due to primary angle closure and the treatment was re-arranged accordingly. Intraocular pressure was 
decreased while corneal edema was resolved by treatment; thus, YAG laser iridotomy was performed on day 4. Here, acute angle closure 
glaucoma diagnosis, differential diagnosis and treatment were discussed in the context of a case with acute angle closure glaucoma misdiagnosed 
as herpetic keratouveitis.
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INTRODUCTION

Glaucoma is a leading cause of blindness worldwide and it 
is estimated that glaucoma affects approximately 60 million 
people. Patients with primary angle closure glaucoma 
(PACG) accounts for one-third of all glaucoma cases and 
one-half of patients developed blindness secondary to 
glaucoma. Primary angle-closure is defi ned as the closure 
of the anterior chamber angle appositionally or synechially 
with the periphery of the iris. The angle closure can be 
prevented in patients who were identifi ed before synechial 
angle closure.1 

Uveitis is another cause of glaucoma. Approximately 
5% of adult uveitis cases are secondary to Herpes virus 
infection. In cases with Herpes simplex-related disciform 
keratouveitis or stromal ulcer, infl ammation occurring 
trabecular region can increase intraocular pressure (IOP) 
due to edema and occlusion of trabecular network.2-5 
In particular, the IOP is extremely high in disciform 
endotheliitis. In addition, there may be fi ndings similar to 
angle closure such as corneal edema, keratic precipitates 
in endothelium, iris atrophy and dysmorphic pupils; 

thus, it may be confused with acute angle closure in rare 
occasions.6

Here, we discussed diagnosis, differential diagnosis and 
management of acute PACG in the context of a patient who 
was referred to our clinic with the diagnosis of treatment-
resistant herpetic keratouveitis from another hospital but 
diagnosed as acute primary angle closure glaucoma and 
treated successfully in our clinic. 

CASE REPORT

A 63-years old woman without known systemic disease 
and medication presented to an ophthalmology outpatient 
clinic of another hospital with complaints of watery eye 
and pain in left eye. The patient was considered as ocular 
infection and a topical agent was prescribed. However, the 
patient presented to same center with persistent complaints 
2 weeks after fi rst visit. In the second visit, the patient 
was considered as herpetic keratouveitis based on ocular 
examination and valacyclovir (oral tablet, 1x500 mg) 
and ganciclovir (topical gel, 1x1) and dexamethasone 
(eye drop, 3x1). However, 3 days after second visit, the 
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Li) was performed in both eyes on the 4th day (right eye 
for prophylactic purposes). The anterior chamber angle 
was found to be open in the anterior segment OCT which 
performed after medical treatment and YAG Li. (Figure 2). 

The IOP was measured as 18 mmHg after laser iridotomy. 
The patient was discharged by dexamethasone (eye drop, 
1x1), pilocarpine HCl %2 (eye drop, 2x1), brimonidine 
tartrate plus timolol maleate combination (eye drop, 2x1) 
and acetazolamide (oral tablet, 2x1). Follow-up visits were 
also scheduled. 

In the control visit on week 2, oral acetazolamide was 
withdrawn. After then trabeculectomy was performed due 
to IOP measurement of 36 mmHg in the second follow-up 
visit. 

DISCUSSION

Although multiple mechanisms are involved in the acute 
angle closure glaucoma, it most commonly occurs due to 
disruption of humor aqueous circulation as are result of 
pupillary blockade in eyes with narrow angle which are 
predisposed to angle closure.1, 7, 8

The most widely accepted clinical classifi cation for angle 
closure includes pre-clinical stage, attack stage, intermittent 
stage, chronic stage and absolute stage.9 The attack stage 
includes two types as mild and acute severe attacks. In mild 
attack, there may be complaints such as blurred vision, 
mild redness and pain at nasal region resulting from slight 
elevation in IOP due to incomplete angle closure. The 
mild attacks are generally resolved following miosis with 
pilocarpine. In acute, severe attacks, IOP can be reach over 
70 mmHg as a result of complete angle closure. Symptoms 
such as severe pain, marked decrease in vision, headache at 
attack site, nausea and vomiting can occur in the patients. 

patient presented to a second medical center due to lack 
of regression in her complaints and she was referred to 
our clinic with initial diagnosis of herpetic keratouveitis 
and trabeculitis based on ocular fi ndings including corneal 
edema and fi x, dilated pupil in left eye and IOP reaching 
up to 47 mmHg.  

At presentation to our clinic, corrected visual acuity 
was found to be full (with +1.00) in right eye while 
fi nger counting at 20 cm in left eye. Refractive the value 
could not be recorded in left eye. The in biomicroscopic 
examination, there was mild nuclear sclerosis with narrow 
anterior chamber at periphery in right eye while hyperemic 
conjunctiva, edematous cornea, the mid-dilated and 
irregular pupil, occasional atrophy and pupillary margin of 
iris and narrow anterior chamber in left eye. In the fundus 
examination, cup: disc (CD) ratio the was found as 0.3 in 
the right eye and 0.7 in the left eye. The IOP was measured 
as 11 mmHg in the right eye and 40 mmHg in the left eye. 
Corneal sensitivity was detected in both eyes. 

Anterior segment OCT, retinal nerve fi ber layer thickness 
and ganglion cell complex analysis were performed, corneal 
thickness was measured. Gonioscopic examination could 
not be performed in the left eye due to corneal edema while 
appositional angle closure was detected in the right eye. 
On OCT, both eyes were considered as having narrowed 
angle (Figure 1). Thus, patient was considered as acute 
angle closure and treatment with brimonidine tartrate plus 
timolol maleate combination (eye drop, 2x1), pilocarpine 
HCl %2 (eye drop, 2x1), fl uorometholone 5% (eye drop, 
3x1) and acetazolamide (oral tablet, 2x1) was initiated. A 
single dose intravenous mannitol (20%, 300 cc) was given. 
Ganciclovir and valacyclovir were withdrawn. 

The IOP was reduced to 26 mmHg in the left eye and 
corneal edema was regressed. YAG laser  iridotomy  (YAG 

Figure 1. Optical coherence tomography image of angle 
before pilocarpine therapy.

Figure 2. Optical coherence tomography image of angle 
after pilocarpine therapy and laser iridotomy. 
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congestion, corneal edema, narrow anterior chamber and 
mid-dilated pupils were observed on day 5 of treatment. 
Treatment with systemic mannitol, oral acetazolamide, 
pilocarpine eye drop and dexamethasone was initiated in 
the patient and LI was performed on day 2 after initiation 
of treatment, which lowered IOP. Authors suggested that 
sympathetic discharge due to pain concurrent with Herpes 
infection, resulting in angle closure caused by mydriasis.14 
In the case report by Bashir et al., the patient was initially 
considered as primary angle closure; however, it was 
found that there was scleral tenderness, clear cornea, 
reactive pupil, limited ocular movements and deep anterior 
chamber in the contralateral eye despite presence of 
conjunctival chemosis, narrow anterior chamber and IOP 
elevation. Thus, the patient was diagnosed as angle closure 
secondary to panscleritis.15

One must keep angle closure glaucoma in addition to 
Herpes uveitis in case of corneal edema, elevated IOP level 
and presence of precipitates in cornea; biomicroscopic 
examination and anterior chamber the gonioscopy should 
have to be performed cautiously. In addition, gonioscopy 
in the contralateral eye provides important clues for 
differential diagnosis. In cases in which gonioscopy cannot 
be performed due to corneal edema, optical coherence 
tomography and sonographic biomicroscopy are helpful 
in the diagnosis. In biomicroscopic examination, 
conjunctival hyperemia, corneal edema and shallow 
anterior chamber as well as presence of pigmented 
precipitates, glaukomafl ecken and irregular iris atrophy 
should suggest angle closure glaucoma and treatment 
should be started as soon as possible. IOP elevation, less 
pigmented precipitates in the area of corneal edema, open 
anterior chamber angle and presence of previous history 
of similar complaints should suggest herpetic keratouveitis 
and secondary glaucoma. 

Treatment differs in acute angle closure glaucoma and 
herpetic uveitis-related secondary glaucoma. In acute 
angle closure glaucoma, fi rst-line treatment modality 
is LI after resolution of infl ammation and regression of 
corneal edema. Topical corticosteroids used to reduce 
infl ammation until laser iridotomy prevent development 
of peripheral anterior synechia and preserve normal 
structure and functions of angle.16 Topical pilocarpine 
preparations provide opening of angle by mechanically 
removing peripheral iris via miosis and a dramatic IOP 
reduction in acute angle closure glaucoma while they are 
contraindicated in herpetic keratouveitis as they aggravate 
infl ammation.17 In our patient, IOP was decreased after 
pilocarpine but it was re-increased thereafter. We attributed 
the increase in IOP to synechial closure resulting from 
prolonged attack stage. In addition to pilocarpine, timolol 
maleate- dorzolamide or timolol maleate-brimonidine 

Clinical fi ndings include marked conjunctival hyperemia, 
corneal edema, fi x, mid-dilated pupil, iris pigments of 
anterior chamber, cellular exudation and narrow anterior 
chamber.9 In addition, pigmented precipitates at cornea, 
irregular iris atrophy and subcapsular opacities at anterior 
margin of lens termed as glaukomafl ecken can also be 
seen.7, 8

Herpetic keratouveitis can be confused with attack stage of 
acute angle closure given the presence of corneal edema, 
mid-sized keratik precipitates in the corneal endothelium, 
atrophic areas in the iris and elevated IOP as it was the case 
in our patient. There may be reaction in anterior chamber 
in case of primary angle closure, mimicking acute uveitis; 
however, pupil is generally miotic in uveitis.10

In adults, Herpes viruses account for 5% of uveitis.11 In 
herpetic uveitis, most common complication is uveitic 
glaucoma, which is typically unilateral and  associated with 
open angle.12 On contrary, acute angle closure glaucoma 
is generally bilateral with fi ndings of angle closure at 
contralateral eye.9 Thus, it is important to examine ocular 
angle in differential diagnosis. The frequency of secondary 
glaucoma is 10% in the herpetic keratouveitis.12 In a 
study by Hoeksema et al., it was reported that secondary 
glaucoma developed within median 3.9 years after herpetic 
keratouveitis.13 In our case, keratouveitis was excluded 
given the presence of glaucomatous optic disc appearance 
at index presentation and lack of previous history of 
keratouveitis-like attacks.

Uveitic glaucoma pathogenesis involves blockage of 
humor aqueous effl ux due to trabeculitis and occlusion 
of trabecular network by infl ammatory cells, which is 
supported by normalization of IOP by corticosteroids. IOP 
returns normal levels within 3-8 weeks by regression of 
infl ammation.6, 12 In our case, no regression was observed 
despite treatment directing herpetic keratouveitis over 2-3 
weeks and IOP remained high. In uveitic glaucoma related 
to Herpes virus infection, open angle is seen in anterior 
chamber angle assessment if there is no anterior or posterior 
synechia or pupillary block. Iris atrophy at pupillary 
margin suggests Herpes simplex uveitis while wedge-like 
iris atrophy suggests Herpes zoster uveitis.6 In acute angle 
closure glaucoma, there are irregular atrophic areas at iris 
due to ischemia, which are generally localized at margin of 
pupil and causes impaired pupillary morphology.7 

To best of our knowledge, there is no herpetic keratouveitis 
case mimicking PACG although there are cases of 
simultaneous PACG and systemic Herpes virus infection 
and angle closure secondary to panscleritis in a case with 
suspected PACG. In a study by Halel et al., Herpes zoster 
infection involving T2 dermatome was detected and ciliary 
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