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Abstract
Purpose: To report the case of a 60-year-old man with a pseudophakia-related secondary 
open-angle pigmentary glaucoma without individual hereditary steroid susceptibility. 
Methods: The clinical and functional evaluations of the patient were thoroughly and 
specifically carried out.
Results: The unilateral pseudophakic open-angle pigmentary glaucoma occurred in 
the context of rubbing of the haptics and optic of a posterior chamber intraocular lens 
implanted in the sulcus, against the posterior surface of the iris, with resultant pigment 
dispersion, trabecular inflammation, and aqueous outflow obstruction. 
Conclusions: Although the clinical picture of our case was very similar to that of pigmentary 
glaucoma, the distinction between the two conditions was still quite easy, considering that 
pigmentary glaucoma is a bilateral disorder predominantly affecting young myopic men 
with Krukenberg spindle and increased incidence of steroid responsiveness.
Keywords: pseudophakia, secondary open-angle pigmentary glaucoma, ciliary injection, 
intraocular lens implantation, steroid responsiveness

Introduction

The implantation of an intraocular lens 
after phacoemulsification may determine the 
appearance of some additional mechanisms for 
secondary glaucoma such as pupillary block, 
inflammation, haemorrhage, and pigment 
dispersion [1]. The pseudophakic glaucoma may 
occur immediately after the implantation or later 
during the postoperative course, including both 
the open-angle and angle-closure glaucoma.

The article presents a case of unilateral 
open-angle pigmentary glaucoma secondary to 
pseudophakia, taking into account the issues 

that may emerge from the establishment of the 
differential and etiopathogenic diagnoses of the 
disease.

Case presentation

A 60-year-old man presented to the clinic 
with complaints of subacute decreased and blurred 
vision as well as ocular congestion and moderate 
pain in his right eye over the previous 3 days. The 
patient also reported haloes around lights. In the 
last year, the patient had three similar episodes 
but with milder symptoms, which spontaneously 
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receded. The patient’s past medical history 
revealed a retinal detachment in his left eye, 
which had been surgically treated 20 years before 
with full recovery. Moreover, in the last 4 years, 
the patient experienced phacoemulsification with 
implantation in sulcus of the intraocular lens in 
both eyes. No other systemic disease has been 
reported. The family history was noncontributory. 
His best-corrected visual acuity at the initial 
presentation was 20/ 32 in the right eye and 20/ 
20 in his left eye. Intraocular pressure (IOP) was 
34 mmHg in the right eye and 14 mmHg in the left 
eye. There was a compound myopic astigmatism 
in both eyes. Regarding the anterior segment, 
the following findings were revealed at the initial 
presentation: diffuse conjunctival congestion, 
ciliary injection with a violaceous hue (Fig. 1 
shows the anterior segment picture after 3 days 
of treatment); increased corneal thickness and 
variable decrease in transparency due to edema of 
the corneal parenchyma, with pigment deposition 
on the corneal endothelium, predominantly in the 
central and lower areas; iris pigment epithelial 
atrophy due to the shedding of the pigment from 
the mid-periphery giving rise to radial slit-like 
transillumination defects and a dispersion of 
the melanin pigment on the iris surface and into 
the aqueous humor; moderate aqueous flare; 
the intraocular lens was correctly centered and 
positioned in the sulcus. 

Fig. 1 Anterior segment of a 60-year-old man with 
pseudophakic open-angle pigmentary glaucoma in his 
right eye after 3 days of treatment showing mild ciliary 
injection, capsulorhexis, and intraocular lens implant-
ed in sulcus

The ocular fundus examination could not be 
performed at presentation in the right eye due to 
corneal edema. The left eye fundus showed a cup/ 
disc ratio of 0.3 with an atrophic conus localized 
parapapillary temporal (Fig. 2) and scattered 
pigmented chorioretinal scars after surgical 
treatment of the retinal detachment in the supero-
temporal sector of the mid-retina periphery (Fig. 
3) corresponding to a quadrant scotoma in the 
infero-nasal visual field sector (Fig. 4).

Fig. 2 Left eye ocular fundus of a 60-year-old man with 
pseudophakic open-angle pigmentary glaucoma in his 
right eye exhibiting a cup/ disc ratio of 0.3 with an 
atrophic conus localized parapapillary temporal

Fig. 3 Left eye ocular fundus of a 60-year-old man with 
pseudophakic open-angle pigmentary glaucoma in his 
right eye revealing scattered pigmented chorioretinal 
scars in the spro-temporal sector of the mid-retina 
periphery
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Fig. 4 The Humphrey static achromatic automatic 
perimetry (central 30-2 threshold test) of the left 
eye of a 60-year-old man with pseudophakic open-
angle pigmentary glaucoma in his right eye showing 
a quadrant scotoma in the infero-nasal sector of the 
visual field

The patient was locally treated with 
steroids and a fixed combination of timolol 
0.5% and dorzolamide 2% (FCTD) (Cosopt; 
Merck and Co, Inc., Whitehouse Station, NJ, USA) 
and systemically with hyperosmotic agents 
and carboanhydrase inhibitors. After 3 days of 
treatment, inflammatory phenomena resolved 
and the IOP decreased to 16 mm Hg so that the 
ocular additional examinations could be carried 
on. Thus, the right fundus showed a uniformly 
enlarged round cup with no localized thinning 
of the neuroretinal rim. There was a temporal 
chorioretinal atrophy consisting of two zones, 
that being an inner “beta” zone, bordering the disc 
margin, which was concentrically surrounded by 
an outer “alpha” zone (Fig. 5). The cup to disc 
horizontal/ vertical ratio was 0.87/ 0.79 and the 
disc diameter was 1.75 mm (Fig. 6). Retinal nerve 
fiber layer (3,4) was pathologically deteriorated 
(P < 5%) in 90% of the optic disc (Fig. 7). The 
Humphrey static achromatic automatic perimetry 
(central 30-2 threshold test) (Fig. 8) exhibited 
extensive visual field loss (MD > - 16.24 dB) that 
attested the severe glaucomatous damage. The 
symbols of the gonioscopic configuration were 
“D 35 degrees q” [2], that meaning the insertion 
of the iris root was into the ciliary body in an 
anterior position (D), with a width of 35 degrees 

of the angle approach, and posteriorly bowed 
shape of the peripheral iris profile (q). Pigment 
was dispersed on the trabecular meshwork (most 
marked over the posterior trabecular with a 
homogeneous appearance and forming a dense 
band involving the entire circumference of the 
angle uniformly) and Schwalbe’s line.

Fig. 5 Ocular fundus of a 60-year-old man with 
pseudophakic open-angle pigmentary glaucoma in his 
right eye exhibiting a uniformly enlarged round cup 
with no localized thinning of the neuroretinal rim and 
with a temporal chorioretinal atrophy consisting of 2 
zones (an inner “beta” zone and an outer “alpha” zone)

Fig. 6 Ocular fundus of a 60-year-old man with 
pseudophakic open-angle pigmentary glaucoma in his 
right eye exhibiting a cup to disc horizontal/ vertical 
ratio of 0.87/ 0.79 and a disc diameter of 1.75 mm
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Fig. 7 The Stratus optical coherence tomography of a 
60-year-old man with pseudophakic open-angle pig-
mentary glaucoma in his right eye showing that retinal 
nerve fiber layer (3,4) was pathologically deteriorated 
(P < 5%) in 90% of the optic disc

Fig. 8 The Humphrey static achromatic automatic pe-
rimetry (central 30-2 threshold test) of the right eye 
of a 60-year-old man with pseudophakic open-angle 
pigmentary glaucoma in his right eye exhibited exten-
sive visual field loss (MD > – 16.24 dB) attesting severe 
glaucomatous damage

Taking into account all the clinical and 
functional evaluations performed, we established 
the diagnoses of unilateral subacute open-angle 
pigmentary glaucoma secondary to pseudophakia 

with severe glaucomatous damages; compound 
myopic astigmatism and pseudophakia 
(pseudophakia in sulcus) in both eyes. Continuous 
local treatment with steroids and FCTD succeeded 
in maintaining the IOP around 16 mmHg with 
no acute/ subacute attack of increased IOP and 
associated inflammatory alterations within a 
1-year follow-up period.

Discussion

The positive diagnosis of the disease 
was initially hindered by the presence of 
inflammatory phenomena associated with 
increased IOP, which raised the issue of closure-
angle glaucoma. However, the “D 35 degrees q” 
configuration of the angle [2], which was non-
occludable, excluded this speculation from the 
beginning. The differential diagnosis of our case 
had to be carried out with all the forms of open-
angle glaucoma, which occurred in the presence 
of an open angle in which all the angle structures 
(i.e., trabecular meshwork, scleral spur, and 
ciliary band) were gonioscopically visible. This 
fact did not necessarily imply that the angle was 
free of obstructive elements. The forms of open-
angle glaucoma included primary and secondary 
glaucoma as well as the glaucoma conditioned by 
development changes (Table 1) [1]. 

Table 1. Open-angle glaucoma forms

  A. Primary glaucoma;    

       B. Secondary glaucoma:

           1. Pretrabecular forms (membrane formation)

           2. Trabecular forms:

                a. Accumulation of extracellular material 
(trabecular clogging)

                b. Structural changes

           3. Posttrabecular forms

       C. Glaucoma conditioned by development chan-
ges:

            1. Primary congenital glaucoma

            2. Glaucoma conditioned by development 
changes associated with other anomalies



129Romanian Society of Ophthalmology
© 2016

Romanian Journal of Ophthalmology 2016;60(2): 125-130

The primary glaucoma and those associated 
with developmental disorders were easy to 
be differentiated taking into account the past 
medical history and the results of the clinical 
and functional evaluations. All the forms of the 
secondary open-glaucoma i.e., the pretrabecular 
(Table 2), trabecular (Table 3), and posttrabecular 
(Table 4) glaucoma [1,3] had to be considered and 
accounted for.

Table 2. Pathogenesis of the pretrabecular forms of he 
secondary open-angle glaucoma

1. Fibrovascular membrane (neovascular glaucoma)

       2. Descemet-like membrane lined by an endo-
thelium

                  a. Iridocorneal endothelial syndrome

                  b. Posterior polymorphous corneal dystro-
phy

                  c. Penetrating and blunt trauma

       3. Intraocular lens implantation in sulcus

       4. Epithelial downgrowth

       5. Fibrous ingrowth 

       6. Inflammatory membrane:

              a. Fuchs’ heterochromic iridocyclitis           

                  b. Luetic interstitial keratitis

Table 3. Pathogenesis of the trabecular forms of the 
secondary open-angle glaucoma

Trabecular clogging                   Trabecular alterations 
A. Red blood cells: A. Edema:

1. Hemorrhagic glaucoma 1. Uveitis
2. Ghost cell glaucoma 2. Scleritis and episcleritis

B. Macrophages: 3. Alkali ocular burns
1. Hemolytic glaucoma B. Trauma (angle recession)
2. Phacolytic glaucoma C. Intraocular foreign bodies 
3. Melanomalytic glaucoma (hemosiderosis, chalcosis)

C. Neoplastic cells: D. Steroid-induced glaucoma
1. Malignant tumors
2. Neurofibromatosis
3. Nevus of Ota
4. Juvenile xanthogranuloma

D. Pigment granules and exfoliation material:
1. Pigmentary glaucoma
2. Glaucoma capsulare
3. Uveitis
4. Malignant melanoma

E. Protein:
1. Uveitis
2. Lens-induced glaucoma

F. Alpha-chymotrypsin-induced glaucoma
G. Vitreous in anterior chamber
H. Silicone oil in anterior chamber

Table 4. Pathogenesis of the posttrabecular forms 
of the secondary open-angle glaucoma
(increase of the episcleral veous pressure)

 Carotid-cavernous fistula
        Cavernous sinus thrombosis
        Retrobulbar tumors
        Thyrotrophic exophthalmos
        Superior vena cava obstruction
        Mediastinal tumors
        Sturge-Weber syndrome
        Familial episcleral venous pressure elevation
        Chemical ocular burns
        Radiation damage of the episcleral veins

The analysis of the pathogenesis of our 
case showed that this glaucoma may be included 
among the pretrabecular and trabecular forms 
(Table 2,3) [1,3] of the secondary open-angle 
glaucoma. From the multiple causes implicated 
in the pathogenesis of the pretrabecular (Table 
2) and trabecular (Table 3) forms [1,3], three of 
them, i.e., implantation in sulcus of a posterior 
chamber intraocular lens, subsequently occurring 
inflammation of the trabecular meshwork, and the 
trabecular clogging by pigment and inflammatory 
cells (macrophages), were implied in the 
obstruction of the aqueous outflow. The haptic 
part of the intraocular lens placed in the sulcus 
amplified the back and forth mechanical rubbing 
of the posterior peripheral iris surface against the 
packets of lens zonules as a result of excessive 
posterior bowing of the mid-peripheral portion 
of the iris (“q” configuration of the peripheral iris 
profile in our case [2]). These facts favored the 
liberation and shedding of the melanin granules 
[4,5] from the pigmented epithelium of the iris, 
particularly in the mid-peripheral region into 
the aqueous humour, its dispersion by aqueous 
currents and deposition on all the anterior segment 
structures, including the trabecular meshwork. 
The elevation of IOP appeared to be caused by the 
accumulation of pigment in the aqueous outflow 
system with an obstruction of the intertrabecular 
spaces and damage to the trabecular secondary to 
denudation, collapse, and sclerosis. Additionally, 
inflammatory cells (macrophages), arisen from 
the associated edema and inflammation of the 
trabecular meshwork, contributed to increased 
resistance of the aqueous outflow by trabecular 
clogging.
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Conclusions

Although the clinical picture of our case was 
very similar to that of pigmentary glaucoma, a 
distinction between the two conditions was still 
quite easy, considering that pigmentary glaucoma 
is a bilateral disorder predominantly affecting 
young myopic men with Krukenberg spindle and 
increased incidence of steroid responsiveness.
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