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Clinical characteristics and results of laser peripheral iridotomy of
pigment dispersion syndrome
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Abstract
Aim: To report the clinical findings, characteristics and the results of peripheral laser iridotomy
in pigment dispersion syndrome (PDS) patients.
Methods: Medical records of 30 patients who had been diagnosed with PDS were evaluated
retrospectively at Glaucoma Department of Istanbul Faculty of Medicine at Istanbul University.
Sixty eyes of these 30 patients enrolled in the study.
Results: Eighteen of them (60%) were male and 12 (40%) were female with mean age of 42.4
±12.3 years (range: 22 to 73 years). Forty-six eyes of the 23 patients had myopia, 12 eyes of six
patients had hyperopia, and two eyes of one patient had emmetropia. All patients except two
eyes of the one patient had (96.6%) Krukenberg spindles. Homogeneous trabecular meshwork
(TM) pigmentation was seen in all patients. Thirty-two eyes of 17 patients (53.3%) had iris
trans-illumination defects. Neodymium:yttrium–aluminum–garnet (Nd:YAG) peripheral laser
iridotomy was performed in 44 eyes of 60 eyes (73.3%).
Conclusion: The most common clinical findings in Turkish PDS patients were Krukenberg
spindles and homogeneous TM pigmentation. If PDS hasn’t advanced in pigmentary ocular
hypertension or pigmentary glaucoma, progression can be stabilized by laser iridotomy and
medical treatment.
Keywords: Glaucoma, Pigment dispersion syndrome, Peripheral laser iridotomy
Öz
Amaç: Pigment dispersiyon sendromlu (PDS) olgularımızda klinik bulguları ve laser periferik
iridotomi sonuçlarımızı bildirmek
Materyal ve Metod: İstanbul Üniversitesi İstanbul Tıp Fakültesi Glokom departmanında PDS
tanısı alan 30 olgunun tıbbi kayıtları retrospektif olarak incelendi. Çalışmaya 30 olgunun 60
gözü dahil edildi.
Bulgular: Olguların 18’i (%60) erkek, 12’si (%40) kadındı. Ortalama yaş 42,4 ±12,3 yıldı (2273). 23 olgunun 46 gözünde miyopi, altı olgunun 12 gözünde hipermetropi ve bir olgunun iki
gözünde emetropi mevcuttu. 29 olgunun her iki gözünde de (%96,6) Krukenberg mekiği
izlendi. Trabeküler ağda homojen pigmentasyon tüm olgularda görüldü. On yedi olgunun 22
gözünde (%53,3) iris transilüminasyon defektleri vardı. Neodymium:yttrium–aluminum–garnet
(Nd:YAG) laser periferik iridotomi 44 göze (%73,3) uygulandı.
Sonuçlar: Olgularımızda en sık rastlanan klinik bulgular Krukenberg mekiği ve trabeküler
ağda homojen pigmentasyondur. Pigment dispersiyon sendromu pigmenter oküler
hipertansiyona ve pigmenter glokoma ilerlemedikçe periferik ND yag laser iridotomi ve
medikal tedavi ile kontrol altına alınabilir.
Anahtar kelimeler: Glokom, Pigment dispersiyon sendromu, Laser periferik iridotomi
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Introduction
Pigment dispersion syndrome (PDS) is characterized by
disruption of the iris pigment epithelium by irido-zonular contact
and deposition of the released pigment throughout the anterior
segment of the iris [1].Characteristic concave iris configuration
has been described and it is thought to facilitate pigment release.
Over time, chronic pigment release can lead to elevated
intraocular pressure (IOP) and advanced pigmentary glaucoma
(PG). PDS can be associated with ocular hypertension or
glaucoma. Pigmentary ocular hypertension (POH) is a pigment
dispersion syndrome with elevated IOP and no glaucomatous
optic neuropathy. PG is glaucomatous optic neuropathy in
association with PDS [2].
The classic diagnostic triad is corneal endothelial
pigmentation (Krukenberg’s spindle), radial mid-peripheral iris
trans-illumination, and homogenous trabecular meshwork (TM)
pigmentation [1]. Typically, PDS is a bilateral condition that
affects young males with myopia and it is more common in
Caucasian patients. PDS can also be associated with
endotheliopathy, deeper anterior chamber depth, heterochromia,
anisocoria, pigment deposition on the anterior or posterior lens
capsule, and zonules.
In addition to findings within the anterior segment of
the eye, PDS can also affect the posterior segment. Lattice retinal
degeneration has been reported to be evident in PDS and PG,
which is greater than what would be expected for the associated
myopia [3]. Laser peripheral iridotomy (LPI), can reverse
backward bowing of the iris and it might prevent pigment
release. It is an effective and safe method for reducing
intraocular pressure.
This study aims to report the clinical findings,
characteristics, and results of using LPI to treat PDS in Turkish
patients at a single center.

Material and methods
The medical records of 30 PDS patients who were
diagnosed and followed at the Glaucoma Department of the
Istanbul Faculty of Medicine at Istanbul University were
evaluated retrospectively. The study protocol was approved by
the Ethics Committee of Istanbul University, Istanbul Faculty of
Medicine. The research follows the tenets of the Declaration of
Helsinki. Informed consent was obtained from all participants.
All 30 patients underwent detailed ophthalmic
examinations, including family history, systemic and ocular
history, laterality, visual acuity, and central corneal thickness,
number of topical medication, IOP measurement (Goldman
applanation tonometry), refraction, spherical equivalent power,
slit-lamp biomicroscopy, gonioscopy, and detailed funduscopic
examination. The Humphrey Automated (Carl Zeiss Meditec,
Dublin, CA, USA) Swedish Interactive Threshold Algorithm
(SITA) standard 30-2 visual field test results, the Heidelberg
Retinal Tomography 3 (Heidelberg Engineering, Gmbh,
Dossenheim, Germany) results, and the retinal nerve fiber layer
analysis results (Spectralis OCT, Heidelberg Engineering) of
each patient were also recorded. TM pigmentation was evaluated
by physicians experienced in diagnosing glaucoma using
gonioscopy.
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Diagnostic criteria for PDS include at least two of the
following three signs: Krukenberg’s spindle, homogenous TM
pigmentation, and iris trans-illumination defects. Patients with a
history of uveitis, trauma, or previous laser or ocular surgery
were excluded.
LPI was performed on the PDS eyes at the 10 or 2o’clock meridian with 3 mJ energy using an Abraham contact
lens. All of the LPIs were performed by two physicians (SB, BI).
After undergoing LPI, the patients were treated topically with
corticosteroids three times daily for one week.
SPSS software (version 11.5; SPSS Inc. Champaign, IL,
USA) was used for statistical analysis, which included the
Shapiro Wilk test, the paired sample t-test, the Wilcoxon signedrank test, and the Kruskal-Wallis test. p<0.05 was considered to
be statistically significant.

Results
Thirty patients (60 eyes) were evaluated in the study.
Eighteen (60%) of the 30 patients were male and 12 (40%) were
female. Four patients had been referred to our clinic with a
misdiagnosis of uveitis. Fifteen patients had already been
diagnosed with glaucoma at other centers. Seven patients had
visual problems and three had complaints of redness. Two
patients were diagnosed during the routine examination.
The mean age of the patients was 42.4 ±12.3 years
(range: 22–73 years). The average age for the male and female
patients was 41.8±14.7 (range: 22–73) and 43.2±7.8 (range: 27–
56 years), respectively. The male-to-female ratio was 3:2. Six of
the patients had a family history of glaucoma. None of the
patients had a family history of PDS or PG. Twenty-three
patients (46 eyes) had myopia of -0.5 D or greater, with a mean
refractive error of -1.7±1.1 D spherical equivalent dioptres
(range: -0.50–6.0 D). Five patients (10 eyes) had hyperopia with
a mean refractive error of 1.0±0.3 D spherical equivalent
dioptres (range: 0.50-1.50 D), and two patients (four eyes) had
emmetropia.
Most of the patients (96.6%) had Krukenberg’s spindle
(as seen in Figure 1a), which were bilateral; one patient (two
eyes) did not have that condition. The gonioscopy results showed
that the eyes in all 30 patients (100%) had homogeneous TM
pigmentation (as seen in Figure 1b). Seventeen patients (53.3%;
32 eyes) had iris trans-illumination defects (as seen in Figure 2),
and these were found to be bilateral in 15 patients and unilateral
in two patients. One patient (3.3%) had heterochromia, two
patients (5%; three eyes) had pigment granule dusting on the
anterior lens surface. None of the patients had anisocoria. After
reviewing the fundus examination results, five eyes (8.3%) were
found to have peripheral lattice degeneration. Vitreoretinal
surgery was performed due to the development of retinal
detachment in two eyes (3.3%).
The average central corneal thickness was 537±35.2μm
(range: 481–617 μm) Best-corrected visual acuity (BCVA) of the
all participants at first examination was 0:02± 0.19 logMAR. The
initial average intraocular pressure was 19.3±6.9 mmHg and the
patients were using an average of 0.4±0.7 topical medications at
the time of their first visit. At the final visit in all patients, the
mean intraocular pressure was 14.7±2.6 mmHg with an average
of 1.3±1.3 medications.
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Figure 1: (a) Slit-lamp photo of the left eye. Arrow shows Krukenberg
spindle. (b) Homogeneous TM pigmentation

Figure 2: Anterior segment photo of the right eye of a patient. Blue
arrows show iris trans-illumination defects, red arrow shows the
peripheral laser iridotom

LPIs were performed in 44 of the 60 eyes (73.3%).
Three patients (three eyes) underwent trabeculectomy due to
high IOP (>30 mmhg) with the maximum amount of
antiglaucomatous medication. Seven patients (13 eyes) that were
supposed to receive the laser treatment declined to undergo it.
For the peripheral laser treatment group, the mean
intraocular pressure and the average number of medications at
the first visit was 20.2±7 mmHg and 0.38±0.68, respectively. At
the last visit, the mean intraocular pressure and the average
number of medications in that group was 14.8±2.8 mmhg
(p<0.001) and 1.5±1.5 (p<0.001), respectively. The C/D ratios
and the retinal nerve fiber layer (RNFL) thickness measurement
of these patients before treatment were 0.43±0.18 and
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85.8±19.2µ, respectively; after treatment the C/D ratios and
RNFL measurements were 0.5±0.2 (p=0.002) and 84.6±19.5µ
(p=0.048), respectively.
Twenty-one eyes were classified as PDS, 15 eyes as
POH, and 24 eyes as PG. LPIs were performed in 14 of the 21
PDS eyes. The mean IOP and the average number of medications
at the first visit in the PDS group before LPI were 17.5±1.5
mmHg and 0, respectively. At the last visit after LPI, the mean
IOP and the average number of medications were 15.1±2.6mmhg
(p<0.05) and 0.8±1.1 (p<0.05), respectively. Eight of those eyes
(57%) continued without topical medication after the LPI
procedure. The C/D ratios and RNFL thickness measurements of
those patients before treatment were 0.36±0.18 and 97.86±7.07
µ, respectively. After treatment the C/D ratios and RNFL
measurements were 0.36±0.18 (p=0.88) and 97.93±6.40µ
(p=0.97), respectively. Five eyes (36%) progressed to POH and
one eye (7%) progressed to PG. Seven of the PDS eyes did
undergo LPI. Three (43%) of those seven eyes progressed to
POH and four (57%) of the seven eyes did not.
In the POH cases, 11 eyes underwent LPI; one eye
progressed to PG and two eyes regressed to PDS. In the POH
group, the mean IOP and the average number of medications at
the first visit before LPI were 22.2±7.8 mmHg and 0.9±0.9,
respectively. At the last visit after LPI, the mean IOP and the
average number of medications were 14±2.9 mm Hg (p=0.06)
and 1.18±1 (p=0.77), respectively. The C/D ratios and the RNFL
thickness measurements of these patients before treatment were
0.40±0.15 and 97.45±9.60 µ, respectively; after treatment they
were 0.54±0.22 (p<0.05) and 95.27±10.15 µ (p<0.05),
respectively. No progression to PG was observed in four eyes
that did not undergo LPI; moreover, IOP had been controlled
with topical medications.
Nineteen of the 24 PG eyes underwent LPI treatment. In
this PG group, the mean IOP and the average number of
medications at the first visit before LPI were 21.1±8.6mmHg and
0.3±0.5, respectively. At the last visit after LPI, those values
were 15.2±2.9 mmHg (p<0.05) and 2.3±1.6 (p<0.001),
respectively. The C/D ratios and the RNFL thickness
measurements of these patients before treatment were 0.51±0.19
and 70.32±18.8 µ, respectively; after treatment those values were
0.59±0.18 (p<0.001) and 68.74±18.88 µ (p=0.059), respectively.
The mean follow-up period was 69.7±57.7 months (range: 3–168
m). The LPI results are summarized in Table 1.

Discussion
Sugar and Barbour first described pigmentary glaucoma
in 1949 in their report of two patients with marked trabecular
meshwork pigmentation, iris trans-illumination defects, and
elevated intraocular pressure.4 These findings were later
described to be secondary to a posterior bowing of the concave
iris figuration and increased pigment dispersion from
iridozonular contact [5,6].
Studies have shown that 4–21% of PDS patients have a
family history of glaucoma [7,8].Our cases showed a 20% family
history of glaucoma, and none of the patients had a family
history of PDS or PG. Several conditions, including
pseudoexfoliation syndrome, uveitis, intraocular surgery, and
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Table 1: Results of the laser peripheral iridotomy

trauma, have characteristics that are similar to PDS. Iris transillumination defects are not always present in PDS eyes, but they
are present in most (86%) PDS cases and these defects are more
obvious in light-colored eyes [8].
Tugal-Tutkun et al. [9] described Bilateral Acute
Depigmentation of the Iris (BADI), which is an acute onset of
bilateral pigment dispersion in the anterior chamber,
depigmentation and discoloration of the iris stroma, and pigment
deposition in the trabecular meshwork. This condition was
initially mistaken for pigment dispersion syndrome. Patients with
a diagnosis of BADI do not have the other characteristic features
of pigment dispersion syndrome, including pigment deposition
on the surface of the lens, zonules, iris stroma, iris concavity, or
mid-peripheral trans-illumination defects in a spoke-like pattern.
Therefore, it is important not to misdiagnose PDS patients with a
normal IOP as having BADI.
Ocular hypertension or pigmentary glaucoma develops
over a number of years in PDS, whereas the increase in IOP
occurs within weeks or months in Bilateral Acute Iris Transillumination (BAIT), which is a condition in which bilateral
acute iris trans-illumination develops in association with pigment
showering and persistent mydriasis [8]. Compromised pupillary
constriction to light was thought to be related to variable
amounts of sphincter paralysis in BAIT [10]. Pupillary reactions
to light and near stimuli are not affected in PDS [11,12].
In PDS, iris trans-illumination defects are commonly
located in the mid-peripheral iris and with a spoke-like pattern
[13]. The incidence of iris trans-illumination defects in our study
was 53% and most of them were observed to have a spoke-like
pattern.
The characteristic gonioscopic feature of PDS is
increased homogenous TM pigmentation contrast to the patchy
pigmentation in pseudo-exfoliation syndrome [14-16]. We
observed TM pigmentation in all of our patients. Although some
sources have said that Krukenberg’ spindle is not seen in all
patients, it was observed in 96.6% of the patients in our study
[17].
Heterochromiamay be observed in asymmetric patients,
with the affected eye having a darker iris as a result of the
deposition of pigment onto the anterior surface of the iris [1418]. In our cases, only one patient had heterochromia (3.3%).

PDS can affect the posterior segment. Lattice retinal
degeneration has been reported to occur in 20–33% of cases of
PDS and PG, which is greater than would be expected for the
associated myopia [2, 19]. Retinal detachments have been
reported to occur in 5.5–6.6% of PDS cases; again this is higher
than the expected for the degree of myopia [15,20,21].However,
in our study peripheral lattice degeneration was present in five
eyes (8%) and retinal detachment was present in two eyes (3%),
requiring vitreoretinal surgery. Similar results were seen in the
published studies.
In 1992, Karickhoff [6] suggested that LPI may be a
potential treatment for PG. He postulated that LPI may relieve
the posterior bowing of the peripheral iris by equalizing the
pressure in the anterior and posterior chambers. LPI has been
advocated as a means to correct peripheral iris bowing from
reverse pupillary block. Gandolfi and Vecchishowed that the use
of Nd:YAG LPI reduced the incidence of POH in a randomized
control trial of 21 patients [22]. In a retrospective study, Reistad
et al. could not provide evidence to support the benefit of LPI in
the long-term IOP control of patients with PG [23]. In our study,
we observed a statistically significant decrease of IOP in the PDS
cases that underwent LPI, although the PDS eyes required more
medication. Despite this, the C/D ratios and the RNFL thickness
did not deteriorate during the follow-up period. In the POH
cases, IOP decreased after LPI but that decrease was not
statistically significant. However, during the follow-up period
the increase in the C/D ratios and the thinning of RNFL
thickness were statistically significant in these cases. In the PG
eyes, IOP was under control; however, it is difficult to say that
this was due to LPI because these PG eyes also needed more
medication and other treatment modalities.
Consequently, homogeneous trabecular meshwork
pigmentation was the most common clinical finding in our 30
patients (100%), followed by Krukenberg’s spindle (96.6%) and
then iris trans-illumination defects (53.3%). In addition to the
anterior segment findings, it is important to use funduscopic
examinations in order to ensure that retinal pathologies are
identified.
This study’s findings suggest that if pigment dispersion
syndrome hasn’t advanced to pigmentary ocular hypertension or
pigmentary glaucoma, its progression can be stabilized by laser
peripheral iridotomy and medical treatment.
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