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Abstract

This study identifies older age, higher attack frequency and RNFL defect as risks for anti-glaucoma surgery
in 106 Chinese Posner-Schlossman Syndrome (PSS) patients via an 8-year retrospective study.

Purpose: To investigate the risk factors for anti-glaucoma surgery in Chinese patients with PSS.

Patients and Methods: Retrospective study. All PSS patients visiting Peking University Third Hospital
Department of Ophthalmology between June 2016 and May 2023 with a minimum follow-up of 12
months were enrolled. Patients were divided into low-frequency group and high-frequency group
(whether average attacks were less than 2 times/year or not). General information, ocular manifestation
and medical treatment were compared between the two groups. Risk factors for anti-glaucoma surgery
were analyzed.

Results: Among 106 patients, 62 cases were in the low-frequency group and 44 were in the
high-frequency group. Patients in high-frequency group had a longer duration of attacks, more iris
atrophy, and systemic administration of ganciclovir (p=0.044, 0.044, 0.012, respectively). They also had a
higher tendency to develop secondary glaucoma and more probability of undergoing anti-glaucoma
surgery (p=0.014, 0.017 respectively). 18 cases (17%) received anti-glaucoma surgery while binary logistic
regression showed that the risk factors for receiving anti-glaucoma surgery were elder age of onset (odds
ratio (OR)=1.080; 95% confidence interval (Cl): 1.012-1.153; p=0.021), higher frequency of attacks
(OR=6.186; 95% ClI: 1.276, 29.976; p=0.024), and RNFL defect (OR=4.804; 95% Cl: 1.040, 22.184;
p=0.044).

Conclusion: Risk factors for anti-glaucoma surgery in patients with PSS were elder age of onset, higher
frequency of attacks and RNFL defect.
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Introduction

Posner-Schlossman syndrome (PSS), also known  pressure (IOP) and mild non-granulomatous anterior
as glaucomatocyclitic crisis, was first described by  uveitis. At present, it is supposed that PSS is caused
Posner and Schlossman in 1948[1]. It is characterized by various infectious microorganisms and their
by unilateral, recurrent acute elevated intraocular  specific components, such as cytomegalovirus (CMV),
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acting as foreign antigens in individuals with specific
genetic backgrounds and activating immune cells that
are mainly composed of T cells[2-4]. Currently, the
treatment of PSS mainly relies on steroids and
anti-viral therapy (usually ganciclovir)[5, 6].
However, there are still some patients who need
surgical intervention to control the IOP. It was
reported that 9 out of 52 patients (17.3%) required
anti-glaucoma surgery, and revealed that higher peak
IOP and thinner retinal nerve fiber layer (RNFL)
thickness are indicators for the option for surgical
treatment[7-9]. Therefore, we divided 106 Chinese
PSS patients enrolled from 2016-2023 into
low-frequency group and high-frequency group by
whether average attacks were less than 2 times/year
or not. The study aimed to compare clinical
characteristics between the two groups and to
investigate the risk factors associated with the
requirement for anti-glaucoma surgery in patients
with PSS.

Materials and Methods

Participants

All patients visiting Peking University Third
Hospital Department of Ophthalmology between
June 2016 and May 2023 with a minimum follow-up
of 12 months were enrolled. Gender, age of onset,
frequency and duration of attacks, best-corrected
visual acuity (BCVA), and IOP were recorded.
Slit-lamp biomicroscope, fundus photography, visual
field, optical coherence tomography and specular
microscopy were recorded. Medical treatment
including eyedrops, systemic medications and
surgery treatment were recorded. The study was
approved by the Institutional Review Board of Peking
University Third Hospital (Approved No. IRB
201416605) and informed consent was obtained from
all patients.

Inclusion and exclusion criteria

Inclusion criteria were: (a) recurrent episodes of
mild iritis associated with an elevated IOP (> 21 mm
Hg), with or without diffuse corneal epithelial edema
of the cornea, and a few keratic precipitates (KPs); (b)
a normal IOP between attacks, and normal and open
angles[10]; (c) a wunilateral attack; and (d)
immunocompetency of the patient[11]. None of the
patients presented with peripheral iris anterior
synechiae and posterior synechiae. We excluded
patients with any known causes that may lead to
inflammation, including systemic, genetic, and
infectious causes. Patients were divided into
high-frequency group (average attacks =2 times/ year)
and low-frequency group (average attacks < 2

times/year) during the follow-up.

Ocular examination

Cornea and iris were observed using a slit-lamp
biomicroscope. The cup disk ratio (CDR) was
calculated from fundus photography by two senior
glaucoma specialists. The mean deviation (MD) and
pattern standard deviation (PSD) were recorded using
a Humphrey automatic field analyzer (HRT II RCM
Heidelberg Engineering Inc., Heidelberg, Germany).
Spectral domain optical coherence tomography (HRT
II RCM Heidelberg Engineering Inc., Heidelberg,
Germany) was adopted to evaluate the thickness of
the superior, temporal, inferior, and mnasal
peripapillary retinal nerve fiber layer (RNFL) of the
3.5 mm diameter subfield and the central papillary
RNFL. The corneal endothelial cell (CEC) density was
measured by specular microscopy (Hightech
American Industrial Laboratories, Inc., HAI
Laboratories, United States).

Treatment strategy

Anti-glaucoma medications included {-blockers,
ap-agonists, carbonic anhydrase inhibitors or
prostaglandins eyedrops for 2-6 weeks (0.5%
BETAGAN BID, 0.2% ALPHAGAN BID, 1.0% AZOPT
BID, 0.03% LUMIGAN QN). Oral methazolamide
(0.25 mg BID) and intravenous mannitol (20% 250 ml
QD) may be prescribed at attack episodes. We
prescribed 1% prednisolone or 0.1% fluorometholone
4 times a day and taper for anterior inflammation
control, and 0.15% ganciclovir gel 4 times a day or
additional oral ganciclovir (1g TID) was used for
anti-viral therapy. All operations were performed
during PSS attack episode. Other ocular surgery
during the follow-up was also recorded.

Statistical analysis

All data were analyzed using SPSS 28.0 (IBM
SPSS Inc., Chicago, IL, United States). Variables with
normal distributions are presented as mean =+
standard deviation (SD) and were compared using an
independent t-test between high-frequency group and
low-frequency group. Variables with skewed
distributions are presented as quartiles and were
compared using the Mann-Whitney U-test. A binary
logistic regression analysis was constructed to
identify variables associated with anti-glaucoma
surgery. P < 0.05 was considered statistically
significant.

Results

Patient general demographics
A total of 106 patients including 49 males (46%)

https://www.medsci.org



Int. J. Med. Sci. 2026, Vol. 23

1778

and 57 females (54%) were enrolled. Their age of onset
was 39.0 [27.8, 50.0] years, ranging from 15 to 68 years.
The BCVA of the affected eye was 0.20 [0.10, 0.40] and
ranged from 0.00 to 2.10 LogMAR, while the IOP of
the affected eye was 36.9 +10.4 (20 to 60) mm Hg.

Comparison between high- frequency and
low-frequency attacks groups

Among the 106 patients, 44 cases (42%)
experienced > 2 attacks and 62 cases (58%) had < 2
attacks per year. The difference in the duration of
attacks, iris atrophy, systemic administration of
ganciclovir (p=0.044, 0.044, 0.012, respectively).
Patients in high-frequency group had a higher
tendency to develop secondary glaucoma (43% vs
21%, p=0.014), while their probability of undergoing
anti-glaucoma surgery was significantly increased
(27% vs. 10%, p=0.017). No statistical difference was
found in BCVA, IOP, CDR and MD of visual field
between the two groups (Table 1).

Risk factors for anti-glaucoma surgery

Among the 106 patients, 18 cases (17%) received
anti-glaucoma surgery while 88 cases (83%) did not.
The demographic data and clinical characteristics of
the two groups are shown in Table 2. The age of onset,
high/low frequency group and whether RNFL defect
were included in the logistic model. After adjusting
the factors in the logistic model, the risk of
anti-glaucoma surgery was higher in patients of elder
age of onset (odds ratio (OR)=1.080; 95% confidence
interval (CI): 1.012-1.153; p=0.021), higher frequency
of attacks (OR=6.186; 95% CI: 1.276, 29.976; p=0.024),
and RNFL defect (OR=4.804; 95% CI: 1.040, 22.184;
p=0.044) (Table 3).

Table 1. Demographics of patients in high frequency and low

frequency group

Demographics data

High-Frequency(n=44) Low-Frequency P

(n=62)
Gender (M/F) 23/21 26/36 0.293*
Age of onset, years, mean £ SD  40.7 £12.9 38.8+13.1 0.4661
Affected eye (R/L) 18/26 34/28 0.157*
Duration of attacks, days, 30.5 [24.0, 39.8] 27.0 [14.0,35.5] 0.044%
Q50[Q25, Q75]
BCVA, LogMAR, Q50 [Q25, 0.20 [0.10, 0.50] 0.10[0.10, 0.30] 0.375%
Q7s]
I0OP, mm Hg, mean + SD 382105 35.8£10.2 0.299t
Iris atrophy (w/0) 5/39 1/61 0.044*
CDR, Q50 [Q25, Q75] 0.60 [0.35, 0.70] 0.40 [0.30, 0.65] 0.165%
VF
MD, dB, Q50 [Q25, Q75] -3.80 [-11.1, -2.24] -3.83 [-8.60, 0.517%
-1.70]
PSD, dB, Q50 [Q25, Q75] 2.11[1.49, 2.63] 1.97 [1.56, 5.47] 0.863%
RNFLD (w/o0) 22/22 26/36 0.266*
CEC density, cells/mm2, mean 2277 + 780 2314 + 683 0.8741
+SD
Medication
anti-glaucoma eyedrops, Q50 2.0[1.0,3.0] 2.0[1.0,2.0] 0.137%
[Q25, Q75]
Systemic anti-glaucoma 0.5[0.0,1.0] 0.0 [0.0, 1.0] 0.205%
medication, Q50 [Q25, Q75]
ganciclovir gel(w/o) 41/3 55/7 0.438*
ganciclovir capsule(w/ o) 38/6 40/22 0.012*
Secondary glaucoma (w/0) 19/25 13/49 0.014*
Anti-glaucoma surgery (w/o)  12/32 6/56 0.017*
Secondary Cataract surgery 7/37 5/57 0.209*

(w/0)

Table 2. Comparisons of patients whether received

anti-glaucoma surgery or not

Demographics data No Surgery(n=18) P
surgery(n=88)

Gender (M/F) 39/49 10/8 0.384"

Age of onset, years, mean £ SD  38.2+12.5 464 +13.9 0.015¢

Affected eye (R/L) 44/44 8/10 0.667*

Frequency of attacks, 1.60[0.69,2.46] 2.80[1.48,3.62]  0.003%

times/year, Qso [Q2s, Q5]

Duration of attacks, 28.0[18.0,36.0] 28.0[24.0,35.0] 0.714%

days, Qso [Qas, Qrs]

BCVA LogMAR, 0.10[0.10,0.30] 0.40[0.10,0.90]  0.012%

Qso [Qzs, Qrs]

I0P, mm Hg, mean + SD 359+9.8 414+117 0.056t

Iris atrophy (w/o0) 2/79 3/13 0.007*

CDR, Qs0 [Q25, Q73] 0.40[0.30,0.60] 0.70[0.50,0.85]  <0.001+

Visual field

MD, dB, Qso [Qzs, Q5] -3.10 [-6.48, -15.40 [-27.30, <0.001#
-1.68] -5.90]

PSD, dB, Qs0 [Q2s, Q7s] 1.97 [1.48,2.35] 4.44[1.94,11.09] 0.081¢

RNFLD (w/o0) 25/ 44 14/3 <0.001"

CEC density, cells/mm?2, mean 2425 + 677 1912+ 748 0.050t

+SD

Medication

anti-glaucoma eyedrops 2.0[1.0,2.0] 2.5[1.8,3.0] 0.013+

Qs0 [Qzs, Qs

Systemic anti-glaucoma 0.0 [0.0, 1.0] 1.0[0.0,1.2] 0.022%

medication

Qso [Qs, Qrs]

Steroids 2.0[2.0,2.0] 2.0 [2.0,2.0] 0.303+

Qso [Qzs, Qrs]

ganciclovir gel(w/o) 80/8 16/2 0.789*

ganciclovir capsule(w/ o) 63/25 15/3 0.303"

Secondary glaucoma (w/0) 14/74 18/0 <0.001*

Secondary Cataract surgery 4/84 8/10 <0.001*

(w/0)

* Pearson X2 tests
1 Independent t-test
1 Mann-Whitney U-test

Abbreviations: BCVA: best correct vision acuity; IOP: intraocular pressure; SD:
standard deviation; CDR: cup disk ratio; MD: mean deviation; PSD: pattern
standard deviation; RNFLD: retinal nerve fiber layer deficiency; CEC: corneal
endothelial cell; w/o: with/without

“Pearson 2 tests.
tIndependent t-test.
#Mann-Whitney U-test.

Abbreviations: BCVA: best correct vision acuity; IOP: intraocular pressure; SD:
standard deviation; CDR: cup disk ratio; MD: mean deviation; PSD: pattern
standard deviation; RNFLD: retinal nerve fiber layer deficiency; CEC: corneal
endothelial cell; w/o: with/without
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Table 3. Binary logistic regression
anti-glaucoma surgery

analysis of receiving

Parameters OR (95% CI) P
Age of onset 1.080 (1.012, 1.153) 0.021
Attack group

Low Frequency 1 -
High Frequency 6.186 (1.276, 29.976) 0.024
RNFL defect

With 4.804 (1.040, 22.184) 0.044
Without 1 -

Abbreviations: OR: odds ratio; CI: confidence interval.

Discussion

Our study demonstrated that older age of onset,
higher frequency of attacks and RNFL defect were

risk factors for PSS patients undergoing
anti-glaucoma surgery.
Regarding the general demographic

characteristics, current research was similar to
previous reports, including gender[11], age[12],
frequency of attacks per year[13], duration of
attacks[14], BCVA[9], IOP[5, 9, 12], KP[2, 14, 15], iris
atrophy[16], CDR[5], visual field[5, 9], RNFLD[5, 7],
CEC count[5, 7, 9], and the incidence of developing
secondary glaucoma[17] and receiving anti-glaucoma
surgery[7]. PSS affects a population with an average
age between 326 and 589 years by previous
study[12]. Murata et al. reported that the BCVA of the
affected eye was worse than that of the non-affected
eye[9]. It was also reported that females were slightly
more common (56.6%) in PSS patients, while the
frequency and duration of attacks were 1.46 + 1.15
times per year and 5.13 + 3.66 weeks, respectively[11,
13, 14]. The above results were all similar to the
findings in our study which were 39.0 (27.8, 50.0)
years, BCVA 0.20 (0.10, 0.40) LogMAR, 36.9 + 10.4 mm
Hg, 53.8% female, 1.66 attacks per year, and 28.0 (18.5,
36.0) days duration, respectively. Unlike the initially
assumed benign prognosis of PSS, the occurrence of
secondary glaucoma in the affected eye has been
observed in recent research. Li ef al. showed that 7 out
of 16 patients (43.8%) with PSS developed secondary
open-angle glaucoma[l8]. Cao et al. found 59 cases
(31.0%) of glaucomatous optic nerve damage among
190 PSS patients[17]. In our study, the incidence of
secondary glaucoma was 30.2%, similar with previous
articles. Lenglinger et al. reported that 9 out of 52
patients (17.3%) required anti-glaucoma surgery[7],
almost the same as the ratio (17%) in our study.

We observed a significant increase in the
duration of attacks in high-frequency group. It was
reported that the abnormal excessive activation of the
complement system may result in relapse and a
longer duration of PSS, which explained the

significant correlation between the frequency and
duration of attacks found in our study[2]. Moreover,
patients in high-frequency group had a higher
probability of developing iris atrophy, which was
predicted to be caused by persistent ocular
hypertension rather than by tissue damage due to
viruses[19]. We also found that high-frequency group
had a higher tendency to receive anti-glaucoma
surgery. Furthermore, we analyze the risk factors for
anti-glaucoma surgery in PSS patients.

We found elder age of onset, higher frequency of
attacks and RNFL defect were risk factors for
receiving anti-glaucoma surgery. Pathanapitoon et al.
reported that an increase in the age of onset could lead
to a prolonged duration of attacks and was
significantly associated with a risk of secondary
glaucoma, which might result from the impairment of
aqueous humor outflow in elder eyes compared with
younger eyes, leading to greater likelihood for
increased 1OP[20]. There was another study
demonstrated that an increase in the age of onset
could also increase the risk of progression, leading to
the need for long-term anti-glaucoma,
anti-inflammatory, and anti-viral medication and an
increased occurrence of secondary glaucoma and
corneal endothelial damage[21]. Tau is a cytosolic
protein predominantly expressed in neurons and
regulates microtubule stability within the axon. It was
reported that the plasma level of Tau in PSS patients
significantly increased, which would accumulate with
age and lead to neurodegeneration[22].

We found that the frequency of attacks was a risk
factor for anti-glaucoma surgery. In the process of
recurrent inflammation of the anterior segment, the
patients experienced irreversible damage to the optic
nerve due to the cumulative effect of a high IOP[17].
Tan et al. found that recurrent, relatively
short-duration IOP spikes (35 mm Hg) were
associated with peri-optic nerve head tissue hyper
compliance and reduced retinal functional response to
visual stimulation in rats[23]. Another study
evaluated the effect of intermittent elevations in IOP
on the morphology of the rat optic nerve and found
that consistent intermittent IOP elevations would
produce early histologic glaucomatous damage with
modest degeneration of retinal ganglion cells and
their axons[24]. The damage or death of ganglion
cells, the thinning of RNFL, and the visual field
defects suggested the development of secondary
glaucoma, while the uncontrolled IOP ultimately led
to the requirement for anti-glaucoma surgery|[25].

Our study identified that RNFL defects are a
significant predictor of surgical intervention in
patients with PSS, which directly reflecting the
structural integrity of the optic nerve. Although PSS is
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characterized by transient, often unilateral IOP
elevations and traditionally considered a “benign”
glaucoma subtype, recurrent IOP fluctuations may
impose chronic mechanical and ischemic stress on the
optic nerve head, leading to progressive RNFL
degeneration[5, 26]. As the RNFL represents the
axonal tracts of retinal ganglion cells, its structural
alteration provides a sensitive marker of
glaucomatous damage[7, 27]. Consistent with
previous OCT-based studies, RNFL thinning has been
strongly associated with optic nerve injury and
progression of glaucoma[28, 29]. Thus, surgical
intervention becomes imperative to establish durable
aqueous humor drainage or reduce production, with
the goal of lowering IOP to a personalized "target
range" that stabilizes optic nerve integrity and
preserves visual fields. RNFL defect serve as an
objective, reproducible, and clinically criterion for
transitioning from conservative treatment to surgical
in PSS patients. Instead of patients” subjective
symptoms or uncontrolled IOP, both of which are
insufficient to fully characterize optic nerve damage,
RNFL assessment emerges as a pivotal marker. It
enables timely surgical decision-making and
contributes to the preservation of visual function in
patients with PSS.

There were some limitations of our study. First,
this was a retrospective study. Second, the sample size
of our study was limited. Moreover, the virological
test for the aqueous humor was not involved in
current study, considering the invasive risks and
relatively low positive rate of polymerase chain
reaction, metagenomic deep sequencing, and ELISA
in the detection of pathogens in the aqueous humor
(9.1%, 13.6%, and 63.6%, respectively)[30].
Large-sample randomized controlled trials are
needed in the future.

Conclusion

Risk Factors for anti-glaucoma surgery in
patients with PSS were elder age of onset, higher
frequency of attacks and RNFL defect.
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