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One-year outcomes of
trabeculectomy with mitomycin
C in secondary glaucoma due to
posner-schlossman syndrome
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To explore the effectiveness and safety of surgical treatment for patients with Posner-Schlossman
syndrome (PSS) accompanied by optic nerve Changes. A retrospective analysis was conducted on 15
cases (15 eyes) of glaucoma secondary to PSS who underwent trabeculectomy from January 2018

to March 2023 at Chongqing Aier Eye Hospital. Preoperative and postoperative conditions, as well

as intraocular pressure (IOP) during postoperative recurrences, were compared. 15 eyes underwent
trabeculectomy, with diffuse and mildly elevated filtering blebs postoperatively, without Choroidal
detachment or macular edema. The preoperative IOP was 30.91+11.75 mmHg (mean +SD), and
patients used 2.60 + 0.91 types of antiglaucoma medication. At 12 months postsurgery, the mean
IOP was 12.09 +2.33 mmHg, and no antiglaucoma medications were used thereafter (both P <0.05).
Nine eyes experienced recurrence of PSS, with IOP during recurrences being lower than preoperative
levels. Except for one eye with an IOP of 24 mmHg, the other eight eyes had I0Ps not exceeding 21
mmHg. Trabeculectomy is a safe and effective treatment for patients with PSS during episodes with
optic nerve damage, and it can reduce the peak IOP during recurrences, preventing further optic nerve
damage from high IOP.
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Posner-Schlossman syndrome, also known as glaucomatous Cyclitic crisis, was first reported by Posner and
Schlossman in 1948. It predominantly affects middle-aged individuals, presenting with increased IOP (mostly in
one eye), keratic precipitates on the posterior cornea, open angles, and generally unaffected or mildly weakened
vision!-3. It was previously considered a self-limiting disease with mild symptoms and signs that did not require
surgical treatment. However, it has been increasingly reported that some patients experience recurrent episodes
or complications such as open-angle glaucoma, which can lead to vision loss, visual field loss, and enlarged cup-
to-disc ratios as signs of optic nerve damage*. There is controversy regarding trabeculectomy in treating patients
with PSS. The opposing view holds that performing surgery during the acute phase can exacerbate postoperative
scarring, leading to surgical failure. The supporting view argues that the new filtration pathway helps drain
inflammatory cells from the anterior chamber, thereby alleviating the condition. Currently, there are few
reports on the surgical treatment of PSS both domestically and internationally®. Fifteen patients with glaucoma
secondary to PSS from January 2018 to September 2023 at Chongqing Aier Eye Hospital were enrolled, and
trabeculectomy was conducted to assess the safety and effectiveness of surgical treatment in patients with optic
nerve damage during episodes.

Materials and methods

This was an open-label clinical study conducted in accordance with the guidelines of the World Medical
Association of Helsinki. Informed consent was obtained from all subjects and this study was approved by the
Institutional Review Board of Chongqing Aier Eye Hospital [IRB-AF(SOP-016)—04—-05.1].

Patients
The PSS diagnostic criteria were (1) unilateral and recurrent attack, (2) transient episodes of IOP elevation with
blurred vision, (3) mild anterior chamber inflammation and/or hoar and white suet-shaped keratic precipitates
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(KPs), and (4) open anterior chamber angle without iris synechia. The inclusion criteria of the study were adult
patients diagnosed with PSS, and fulfillment the following conditions®:

1. PSS Recurrent attacks: > 2 documented episodes.
2. Clear optic-nerve damage defined as EITHER.
« an inter-eye cup-to-disc ratio (C/D) difference >0.2, OR.
« a C/D ratio 0.6 in the affected eye, combined with reproducible visual-field loss.
3. In eyes not meeting the above cup-to-disc criteria, trabeculectomy is indicated if, during a PSS flare, IOP
remains >21 mmHg despite the use of >3 topical IOP-lowering agents and reproducible visual-field loss is
present.

Patients were enrolled only if they fulfilled Criterion 1 together with either Criterion 2 or Criterion 3.

Patients who had previously undergone any intraocular surgery or completed < 12 months of follow-up were
excluded from the analysis.

Preoperatively, ganciclovir ophthalmic gel was instilled into the affected eye four times daily up to the day
before surgery, prednisolone acetate eye drops were administered four times daily until one day prior to surgery,
and topical intraocular-pressure-lowering medications were used as required.

Surgical method

Fifteen eyes of 15 patients with PSS were recruited and underwent ophthalmic examinations, including slit-lamp
examination, gonioscopy, corneal endothelial microscope, fundus photography, IOP, Visual acuity, Visual-field
examination and retinal nerve fiber layer (RNFL) assessment. All patients underwent trabeculectomy performed
by an experienced surgeon (Wang Wei) under subconjunctival anesthesia. The surgeries were performed using
a Limbus-based Conjunctival flap. After dissecting a 4x3 mm scleral flap, intraoperative MMC was applied
for 3 min using a surgical sponge soaked in MMC solution (0.2 mg/ml), followed by thorough rinsing with a
balanced salt solution. A block of tissue located anterior to the scleral spur (1.0 x 3.0 mm) was removed, followed
by a peripheral iridectomy. The scleral flap and Conjunctival incision were sutured sequentially using 10-0
nylon. At the end of surgery, tobramycin-dexamethasone ointment and ophthalmic gel of atropine were applied
to the operated eye. Postoperatively, ganciclovir ophthalmic gel was instilled into the operated eye four times
daily for 4 weeks, and prednisolone acetate eye drops were administered four times daily, tapering by one drop
per week over 4 weeks.

Follow-up and assessment of surgical outcomes

IOP was recorded during the attack before administering medications; after administering medications
(preoperative); at 1 d, 1 month, 6 months, and 12 months postoperatively; and at postoperative PSS recurrence.
Simultaneous visual acuity and use of IOP-lowering medications were also assessed. Changes in the corneal
endothelial cell density of the affected eye and the other eye were measured, and intraoperative and postoperative
complications were monitored.

The primary outcome was success, which was defined as IOP <18 mmHg, 26 mmHg, and >20% decrease
in IOP from the preoperative level, with no secondary procedures at 12 months. Complete success (CS) was
defined as success without any glaucoma medications, and qualified success (QS) was achieved using glaucoma
medications®. Adverse events included but were not limited to VA loss>10 letters, numerical hypotony,
hypotony + VA loss > 10 letters at the same visit, anterior chamber bleeding, hypotony maculopathy, choroidal
detachment, bleb leakage, endophthalmitis, and secondary glaucoma procedures.

Statistical analysis

Statistical analyses were performed using SPSS version 23 (IBM Corp., Armonk, NY, USA). Quantitative data
are expressed as the mean +standard deviation (x*s). Paired t-tests were used to compare preoperative and
postoperative data with normal distribution, and paired Wilcoxon tests were used to compare data without
normal distribution. Statistical significance was set at P<0.05.

Results

Fifteen patients (15 eyes) with recurrent PSS underwent trabeculectomies. The shortest duration before surgery
was 6 months, the longest was 300 months, and the average duration was 71 +77.19 months. One patient had a
cup-to-disc ratio (vertical diameter) of 0.3, and the Cup-to-disc ratios of the remaining 14 patients ranged from
0.6 to 1.0. With medications, the average IOP was 30.91 +11.75 mmHg preoperatively. The naked visual acuity
ranged from hand motion to 0.25, and the best-corrected visual acuity ranged from hand motion to 1.0. Four eyes
before surgery had an IOP less than 21 mmHg after treatment with medications, however, they had significant
signs of optic nerve damage (cup-to-disc ratio=0.7, MD <-12 dB, average GCC thickness=58.5+12.12 pm),
and 11 eyes had preoperative IOP >21 mmHg after receiving medications. The patients” baseline characteristics
before surgery are detailed in Table 1.

Comparison of preoperative and postoperative IOP

The preoperative IOP was 46.40 £ 10.64 mmHg, which decreased to 12.31+2.63 mmHg at 6 months and to
12.09+2.33 mmHg at 12 months postoperatively (both P <0.05). Complete success was defined as IOP ranging
from 6 to 18 mmHg without medication. The changes in IOP at each time point are summarized in Fig. 1;
Table 2. The patients exhibited a 60.9% reduction in IOP, 100% decrease in IOP-lowering medication use, and
100% Complete success rate at 12 months postoperatively.
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Disease duration
No. | Gender | Age(y) | (mo) Trigger KP IOP prior to operation | IOP-lowering medications (n) | RNFL thickness (um) | C/D | MD(dB)
1 male 54 24 none present | 36 3 58 0.7 | -15.21
2 female |33 120 fatigue present | 15 2 53 0.8 | -2624
3 female |75 120 none present | 50 2 70 0.7 | -11.51
4 female | 50 48 cold present | 12 2 68 1 /
5 female |54 96 none present | 40 2 64.71 0.6 |-19.11
6 male 24 24 none present | 14 3 49 09 |-26.14
7 male 41 6 none absent | 50 5 63 0.6 |-28
8 male 58 8 cold present | 33 2 65 0.6 | -11.06
9 female |55 120 cold and fatigue | present | 38 2 56 09 |/
10 | male 69 12 cold present | 18 2 54 0.7 |-12.6
11 | female |40 72 fatigue present | 26 4 77 07 |-6.71
12 | male 60 84 drinking present | 33 3 99 03 |-7.21
13 | male 43 300 none present | 34.7 3 57 09 | -26.1
14 | female |40 20 none present | 38 2 58 0.8 |-329
15 | male 27 11 staying up late | present | 26 2 51 1 -20.94

Table 1. Patient demographic and baseline characteristics. Note: KP: Keratic precipitates; RNFL: Retinal nerve
fiber layer; MD: Visual field, mean deviation; C/D: Cup-to-Disc Ratio; Visual field examination equipment:
Humphery Visual Field Analyzer; testing program: Central 24— 2 Threshold Test; RNFL examination
equipment: OCTA Cirrus5000;/: Visual field examination could not be performed because of extremely poor
vision.
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Fig. 1. BefMed IOP, and IOP at PreOp, 1 day, 1 month, 6 month, and 12 months PostOp.

Adverse events

Intraoperative anterior chamber bleeding occurred in three eyes with small amounts (1-2 mm), which were
absorbed over time within one month postoperatively. All filtering blebs were well-formed, diffuse, and mildly
elevated, with no leakage, choroidal detachment, macular edema, or visual-acuity loss of =10 letters.

Comparison of IOP and the use of IOP-lowering medications during PSS recurrence before
and after surgery

PSS recurred in nine eyes within 12 months postoperatively, with one eye having a peak IOP of 24 mmHg and the
other eight eyes with IOP less than 21 mmHg (7-16 mmHg) during recurrence. The 9 patients with recurrence
received an average of 2.56+0.68 types of IOP-lowering medications during preoperative episodes. IOP was
significantly lower in postoperative recurrences than in preoperative episodes (12.67 £4.97 mmHg vs. 44+9.24
mmHg) (Fig. 2). Accordingly, no IOP-lowering medications were used during postoperative recurrence.

Scientific Reports|  (2025) 15:35725 | https://doi.org/10.1038/s41598-025-19643-x nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Time Trabeculectomy
BefMed IOP (mm Hg) (mean +SD) | 46.40 +10.64
Preoperative 30.91+11.75
1d 8.33+2.95*
1 mo 10.90+3.68"%
6 mo 1231+2.63%
12 mo 12.09+2.33"

Table 2. IOP before medication, and IOP at preop, 1 day, 1 month, 6 month, and 12 months postop. BefMed,
before medication; PreOp, preoperative; PostOp, postoperative; IOP, intraocular pressure. *IOP at baseline
(BefMed) VS preoperative and 1 day,1 months, 6 months, and 12 months postoperatively. P<0.0001. “IOP at
preoperative VS 1 day,1 months, 6 months, and 12 months postoperatively. P<0.0001.

p < 0.0001
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Fig. 2. Peak IOP indicates IOP before medication.

Comparison of corneal endothelial cell density

Preoperatively, the average corneal endothelial cell density (ECC) in the affected eye was 2425.93 +467.58 (cells/
mm?) and 2850.53+239.47 (cells/mm?) in the fellow eye (Fig. 3). The corneal endothelial cell density in the
affected eye was significantly lower than that in the fellow eye.

Discussion
Initially, PSS was believed that PSS is a self-limiting disease with a good prognosis that does not significantly
affect visual function. However, an increasing number of studies have shown that patients with recurrent PSS
develop glaucomatous optic neuropathy. Owing to the mild nature of its symptoms, it is often overlooked until
glaucomatous optic nerve damage occurs. Previous studies have reported that approximately 26.4-67% of
patients with PSS develop secondary glaucoma due to prolonged recurrent episodes*>” and that patients with
optic nerve and visual field damage require long-term use of several IOP-lowering medications to Control IOP.
For some patients with PSS and a significant increase in IOP during episodes and a high IOP during remission,
it is important to determine whether they have combined primary open-angle glaucoma. Studies have reported
that the incidence of PSS combined with primary open-angle glaucoma is 3.17%°, and among the 15 patients
undergoing surgery in this study, 3 had Combined bilateral primary open-angle glaucoma. Three patients with
bilateral primary open-angle glaucoma had been on chronic monotherapy with a single prostaglandin analogue
instilled in both eyes to control IOP within 21mmHg. In all three, the fellow eye showed a cup-to-disc ratio > 0.6
and localized retinal nerve fiber layer thinning. Two of these fellow eyes exhibited paracentral scotomata,
whereas the remaining eye displayed a nasal-step visual-field defect. In the remission of these patients, the IOP
was high in both eyes, requiring IOP-lowering medications. When the affected eye experienced a PSS attack, its
IOP was significantly higher than that of the other eyes. The following signs were present in the affected eye:
greyish-white creamy keratic precipitates, ciliary body swelling, and damage to the visual field and optic nerve.
The etiology of PSS remains unknown. Studies have suggested that herpes virus infection, allele heterogeneity,
changes in cytokine levels in the aqueous humor, and vascular endothelial dysfunction can lead to PSS. Recurrent
inflammation and high IOP damage the trabecular meshwork, which accelerates the apoptosis of ganglion
cells and leads to glaucomatous damage®!%-!>.The cohort we collected, however, comprised individuals with
recurrent PSS who had become “seasoned patients” and extremely anxious. During an acute episode of PSS, anti-
inflammatory drugs, antiviral medications, and ocular hypotensive agents are routinely used. Inflammation and
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Fig. 3. Endothelial cell density (ECC) in the affected eye VS the fellow eye.

high intraocular pressure decrease corneal endothelial cell density. Our study showed that corneal endothelial
cell density in PSS-affected eyes was significantly lower than that in fellow eyes, which is consistent with previous
reports>1%17. Some studies have shown that patients with PSS who are positive for aqueous humor cytomegalovirus
have a higher risk of endothelial cell loss and glaucoma filtration surgery'®. Among the 15 patients in this study,
four underwent aqueous humor testing, and one was positive for cytomegalovirus. Cytomegalovirus has an
affinity for the trabecular meshwork and corneal endothelial cells, leading to increased resistance in the aqueous
humor outflow pathway and a marked decrease in the number of corneal endothelial cells'®, which can exacerbate
the condition of patients with PSS. Some patients reduce the use of IOP-lowering medications after adding
antiviral medications during episodes'®. In this study, patients still had a high IOP after receiving preoperative
medications. Uncontrolled IOP with medication is a clear indication for surgical intervention in patients with
PSS. During episodes of PSS, intraocular inflammatory cytokines are upregulated, and the risk of filtering bleb
fibrosis increases, which is not conducive to controlling IOP with filtration surgery. However, in this study, we
found that the patients did not have obvious scarring of the filtering bleb within one year after surgery; thus, no
antiproliferative drugs were injected postoperatively. This may be because trabeculectomy promotes the outflow
of inflammatory mediators, thereby downregulating the intraocular inflammatory reactions. There were no
intraoperative or postoperative complications such as choroidal hemorrhage or shallow anterior chamber. Nine
eyes recurred, but the IOP during recurrences was significantly lower than that during the preoperative episodes.
Therefore, we believe that performing trabeculectomy for IOP reduction during episodes of PSS is safe and
effective when IOP control is poor, and can effectively decrease the peak IOP during postoperative recurrences,
thereby preventing further optic nerve damage due to high IOP. Typically, patients with PSS experience a cross-
phenomenon of IOP during and between episodes. That is, the IOP of the affected eye significantly increases and
becomes higher than that of the contralateral eye during the acute attack phase. In contrast, IOP of the affected
eye was lower than that of the contralateral eye during the intermission phase. Due to trabecular meshwork
damage, patients with multiple recurrences suffer from abnormal IOP regulation during intermission periods,
leading to a lack of IOP cross-phenomenon and optic nerve damage similar to POAG?. This point was not
verified in our experiment and guides us to further explore t
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