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Purpose: To study the effects of perioperative uveitis control (PUC) on postoperative
intraocular pressure (IOP) and uveitis activity in uveitic glaucoma (UG) patients who
required glaucoma surgeries.
Patients and Methods: A retrospective chart review of 109 patients (120 eyes) which had
glaucoma surgery for UG. A total of 66 eyes which had PUC were compared to 54 eyes
which did not have. Measurements of IOP and uveitis activity were recorded preoperatively
and over 2 years postoperatively. Average number of antiglaucoma medications and fre
quency of surgical failure were obtained in both groups.
Results: Over 2 years postoperatively, average IOP was lower in eyes which had PUC.
Significant differences in IOP were found at 3 months (P = 0.004), 6 months (P = 0.001),
1 year (P < 0.001), and 2 years (P < 0.001). Lower grades of anterior chamber (AC)
inflammation were found in eyes which had PUC. Significant differences were found at 1
month (P < 0.001), 3 months (P < 0.001) and 6 months (P = 0.001). Mean number of
antiglaucoma medications at last visit was 0.7 ± 1.1 for eyes which had PUC and 2.6 ± 1.5
for eyes which did not have PUC (P < 0.001). Among eyes which had PUC, only two eyes
required second glaucoma surgeries, while 16 eyes with no PUC required further glaucoma
surgeries after 27.7 ± 12.5 months (P < 0.001).
Conclusion: Proper PUC in patients going for UG surgeries results in lower IOP levels and
less AC inflammation over 2 years postoperatively. A comprehensive PUC regimen is
needed for uveitic glaucoma patients going for surgeries.
Keywords: perioperative uveitis control, uveitic glaucoma, glaucoma surgeries,
immunosuppressive therapy

Plain Language Summary
Glaucoma surgeries have variable long-term success rates in uveitic glaucoma. Unlike
elective intraocular surgeries which require 3 months of inactive eye inflammation prior,
glaucoma surgeries are done on an urgent basis to avoid permanent visual loss. Our findings
in this paper suggest that perioperative control of uveitis can improve surgical success rates
in uveitic glaucoma surgeries.

Introduction
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Specialist Hospital, Al- Oruba Street, PO
Box 7191, Riyadh, 11462, Kingdom of
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Tel +966 11 482 1234 ext. 2655
Fax +966 11 4821234 ext. 3773
Email mussam8@yahoo.com

Uveitic glaucoma (UG) is defined as an elevation of intraocular pressure (IOP) in
association with uveitis resulting in optic nerve damage and glaucomatous visual
field loss.1 Features of uveitis which lead to glaucoma include posterior or periph
eral anterior synechiae formation, trabecular outflow obstruction through accumula
tion of proteins, inflammatory cells, or debris, and the use of corticosteroids to
control inflammation.2
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Around 30% of UG patients require surgical
intervention.3 Success rate of glaucoma surgery in uveitis
patients is variable. The reported success rates for trabecu
lectomy in UG range from 50% to 100%.4–6 and glaucoma
drainage devices (GDD) success rates range from 57 to
94%7–9 This variability in success rates in previous studies
is caused by multiple factors. First, the use of anti-metabolites
like 5-fluorouracil (5FU) and mitomycin C (MMC) which are
reported to improve outcomes in UG.4–6 The second factor is
the duration of follow-up and the definition of early vs late
success. Although glaucoma surgical failure can occur as
early as six months and as late as 5 years, there is no
standardized duration to make this differentiation.
An important factor which plays a key role in surgical
outcome and causes variability in success rates is the
level of control of intraocular inflammation. This was
first noticed by Hill et al, who found that 5 out of 7
eyes with significant postoperative inflammation, the fil
tration surgery failed. Moorthy et al recommended tight
control of uveitis in preparation for intraocular surgery.
Their suggested perioperative regimen for elective sur
geries included hourly topical prednisolone and oral pre
dnisone 40 mg daily one week prior to surgery and
postoperatively, topical and systemic steroid tapering
based on the severity of intraocular inflammation.10 In
emergency cases, they suggested a high dose of
1–1.5 mg/kg/day and hourly topical corticosteroid drops
to be given prior to and tapered after surgery. However,
there are several factors which need to be considered
before deciding how to control uveitis perioperatively.
These factors include different anatomical locations
affected, variety of the uveitic entities, and remission/
relapse history.
To the best of our knowledge, the effect of proper
uveitis control on the success of glaucoma surgery for
UG has not been reported in the literature. In this study,
we investigate the results of perioperative uveitis control
(PUC) in patients who required UG surgeries and compare
them to patients without PUC.

Methods
Study Design
This was a retrospective chart review conducted for conse
cutive patients with UG who underwent glaucoma surgery at
King Khaled Eye Specialist Hospital (KKESH) in Riyadh,
Saudi Arabia between 2002 and 2019. The research was
conducted in accordance with the Declaration of Helsinki
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for research involving humans, and Institutional Review
Board approval was obtained from KKESH.

Patient Identification
The term (uveitic glaucoma) was used to search the electro
nic medical records of the patients at KKESH. Patients were
further categorized according to their medical or surgical
managements. Eyes with glaucoma prior to the onset of
uveitis, non-glaucomatous optic neuropathy, prior intraocu
lar surgery, incomplete follow-up, or which developed early
postoperative surgery-related complications which affected
uveitis activity and IOP assessment were excluded.

Data Collection
For eligible patients, deidentified medical records were
reviewed. Data collected from patients’ medical records
included age, gender, eye side, anatomical location (anterior,
intermediate, posterior or panuveitis), uveitis diagnosis,
duration of uveitis, duration of glaucoma, total duration of
follow-ups. In the last preoperative visit, number of anti
glaucoma drops, frequency of topical steroids, number and
type of systemic uveitis treatments were obtained.
Detailed ophthalmic examination data in the last pre
operative and each postoperative visit (1 month, 3 months,
6 months, 1 year and 2 years, respectively) included
Snellen visual acuity (VA; converted to logarithm of mini
mal angle of resolution [logMAR] for statistical analysis),
IOP measured by Goldman applanation tonometry, mea
surement of anterior chamber (AC) cellular activity
according to the Standardization of Uveitis Nomenclature
(SUN) Working Group criteria,11 number of IOP-lowering
medications, number of immunomodulatory medications,
visual acuity, and presence of postoperative complications.

Glaucoma Procedures and Surgical
Technique
Eyes underwent either deep sclerectomy (DS) with adjuvant
MMC, trabeculectomy with adjuvant MMC, or a GDD. The
type of procedure was chosen based on what the surgeon
thought would provide the best long-term outcome. Details
of DS, GDD and cyclophotocoagulation performed at
KKESH have been described previously.12,13

Perioperative Uveitis Management
All data regarding PUC were obtained. There are 3 manage
ment regimens to control uveitis in preparation for glaucoma
surgery. The choice of regimen used for each patient was
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Figure 1 Flowchart of the perioperative uveitis control which was used for uveitic glaucoma patients who required glaucoma surgeries. Frequent topical steroids: hourly
topical steroids 1 week preoperatively with postoperative tapering. Oral steroids: 1 mg/kg/day oral steroids with hourly topical steroids 1 week preoperatively with
postoperative tapering. Intravenous steroids: 1 gram intravenous steroids 3 days preoperatively with postoperative oral steroids tapering. Patients should continue using
other systemic immunosuppressive medications.

based on the anatomical location and the status of uveitis
activity in the last preoperative visit (Figure 1). The first regi
men is the hourly topical prednisolone acetate 1% 3–5 days
preoperatively and 1 week postoperatively on weekly tapering
dosage. This regimen was used in anterior uveitis cases which
were inactive or had less than 2+ cells, inactive intermediate
uveitis, as well as inactive panuveitis cases for more than
1 year. The second regimen is the 1 milligram (mg)/kilogram
(kg)/day oral prednisolone given 1 week preoperatively and
continued for 1 week postoperatively followed by tapering
dosage. This regimen was used in anterior uveitis cases which
had 2+ or more activity, active intermediate uveitis and panu
veitis cases which were inactive for less than 1 year. The third
regimen is the use of 1 gram intravenous methylprednisolone
for 3 days preoperatively followed by 1 mg/kg/day oral pre
dnisolone tapered weekly. This regimen was used in active
panuveitis cases going for glaucoma surgeries.

Outcome Measures
The primary outcome measure in this study was the longterm IOP reduction. A secondary outcome measure was the
surgical failure, defined as an IOP which was not controlled
by full topical antiglaucoma agents and necessitating another
glaucoma surgery. In eyes which required topical antiglau
coma agents postoperatively, the variability of time of initia
tion of antiglaucoma and the number of agents used have
limited the ability to perform statistical analysis.

Clinical Ophthalmology 2021:15

Statistical Analysis
Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) v.22 (SPSS,
Chicago, IL, USA). Clinical characteristics of the study
population were analyzed using descriptive statistics.
Univariate comparisons between treatment groups were
conducted using analysis of variance (ANOVA) test for
continuous variables and the χ2 test for categorical vari
ables. The time to failure analysis was performed using
Kaplan–Meier curves. A P value of less than 0.05 was
considered statistically significant.

Results
A total of 683 patients with a diagnosis of UG were found.
Among these, 149 eyes of 138 patients (20.2%) required
surgical interventions. Among the 149 eyes which had UG
surgeries, 29 eyes were excluded. Causes of exclusion
were exposure to previous intraocular surgeries which
might have masqueraded the effect of uveitis on IOP in
21 patients, early surgery-related complications which
have interfered with postoperative uveitis evaluation in 6
eyes (microbial keratitis (1), endophthalmitis (1), malig
nant glaucoma (1) and bullous keratopathy requiring cor
neal graft surgery (1) and early tube exposure requiring
surgical removal (2)) and a further 2 eyes of 2 patients
were lost to follow-up and therefore excluded from the

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

1467

Dovepress

Magliyah et al

study. The final sample consisted of 120 eyes of 109
patients.
Among patients included in our study, 45 patients
(41.3%) were males. 11 patients (6 males and 5 females)
had bilateral UG surgeries. Mean age at diagnosis of UG
was 37.3 ± 17.7 years. 42.9% of patients had anterior
uveitis, 37.5% had panuveitis and 13.3% had intermediate
uveitis. The most common uveitic entities were idiopathic
anterior non-granulomatous uveitis (25.8%) followed by
Vogt Koyanagi Harada disease (VKH) (24.2%) and pre
sumed intraocular tuberculosis (10.6%). Mean duration of
uveitis was 81.4 ± 59.2 months (about 6.5 years) and mean
duration of glaucoma was 56.1 ± 45.7 months (around 4.5
years). Mean number of glaucoma topical medications in
the last preoperative visit was 3.7 agents. 55% of patients
were on systemic medications to control uveitis. Mean
number of systemic uveitis agents preoperatively was 1.8
± 0.7 agents. These agents included oral steroids (75.8%),
mycophenolate mofetil (43.9%), methotrexate (18.2%),
adalimumab (16.7%), cyclosporin (13.6%), azathioprine
(10.6%) and infliximab (6.1%). 23.7% of patients with
anterior uveitis were on systemic medications, while 75%
and 88.9% of intermediate and posterior uveitis were on
systemic medications. Mean preoperative visual acuity was
1.1 ± 0.8 (Snellen = 20/250) and mean IOP was 33.5 ± 7.7
mmHg. Mean total duration of follow-ups for included
patients was 91.3 ± 52.8 months (about 7.5 years).
Preoperatively inactive inflammation was found in 42.5%
of eyes with anterior uveitis, 31.3% of intermediate uveitis
eyes and 13.3% of eyes with panuveitis. Preoperative topi
cal steroids were used twice daily in 39.2%, once daily in
28.3%. 40% of patients had GDD, 30% had trabeculectomy
with MMC, 23.3% had DS with MMC and 6.7% had CPC.
Mean IOP postoperatively at 1 month was 12.9 ± 8.1
mmHg, 14.4 ± 6.6 mmHg at 3 months, 15.4 ± 6.8 mmHg
at 6 months, 16.1 ± 7.4 mmHg after 1 year and 16.0 ± 6
mmHg after 2 years (Supplementary Figure S1). 43.3% of
eyes were quiet after 1 month postoperatively, 66.7% after 3
months, 82.4% after 6 months, 95.8% after 1 year, and
100% after 2 years. Mean number of drops after 2 years
postoperatively was 1.3 drops. Mean final BCVA was 0.97 ±
0.99 (Snellen = 20/200).
PUC was performed pre-operatively in 66 eyes (55%),
while 54 eyes (45%) had glaucoma surgeries without PUC.
Demographics of patients and preoperative data in both
groups are summarized in Table 1. PUC was with oral
steroids in 28.3%, topical steroids 26.5% and intravenous
steroids in 23.5%. Postoperatively, 73.5% had oral steroids
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Table 1 Demographics of Patients and Preoperative Data of Eyes
Which Had Perioperative Uveitis Control (PUC) and Eyes with
out PUC
General and Preoperative
Characteristics

Eyes with
PUC (66

Eyes without
PUC (54

Eyes)

Eyes)

Age (years)

33.9 ± 16.8

41.5 ± 18.1

Gender (M:F)

23: 34

21: 31

Anatomical location (%)
Anterior uveitis

36.4

64.8

Intermediate uveitis

12.1

14.8

Panuveitis

51.5

20.4

Uveitis diagnosis (%)

VKH (34.8)

Idiopathic

Idiopathic
anterior non-

anterior nongranulomatous

granulomatous

uveitis (31.5)

uveitis (21.2)
Presumed

Herpetic
kerato-uveitis

intraocular

(16.7)

tuberculosis
(9.1)

Presumed
intraocular
tuberculosis
(13)

Duration of glaucoma

48.5 ± 40.5

65.3 ± 50.2

Duration of uveitis (months)

72.6 ± 50.5

92.2 ± 67.2

Total duration of follow-ups

84.4 ± 43.9

99.7 ± 61.9

Preoperative IOP (mmHg)

34.7 ± 7.3

32.0 ± 8.0

Preoperative inflammation
(Active %)

25.8

35.2

Systemic uveitis medications
(Yes%)

69.7

37.0

Number of systemic uveitis
medications

1.4 ± 1.1

0.57 ± 0.84

Type of glaucoma surgery (%)
GDD

36.4

44.4

Trabeculectomy with MMC

34.8

24.1

DS with MMC
CPC

25.8
3

20.4
11.1

(months)

(months)

Abbreviations: CPC, cyclophotocoagulation; DS, deep sclerectomy; F, females;
GDD, glaucoma drainage device; IOP, intraocular pressure; M, males; MMC, mito
mycin C; PUC, perioperative uveitis control; VKH, Vogt Koyanagi Harada.

and 26.5% had frequent topical steroids. Throughout the
2-year postoperative follow-up period, the group without
PUC had higher mean IOP than the group with PUC
(Figure 2). The difference in IOP was not significant after 1
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Figure 2 Difference in mean intraocular pressure (IOP) between eyes which had perioperative uveitis control (blue line) and eyes which did not have perioperative uveitis
control (red line) over 2 years.

month (P = 0.604) but was significantly higher afterwards (P
= 0.004 and 0.001 after 3 and 6 months respectively and P <
0.001 afterwards). A significantly higher number of eyes
were found to be quiet in the early postoperative period (1
month, 3 months and 6 months, respectively) compared with
eyes without PUC which were slower to achieve uveitis
inactivity (Table 2).

Among 18 eyes which required second glaucoma sur
geries, only two eyes had PUC after 13 and 15 months,
while 16 eyes (29.6%) among eyes which had no PUC
required other surgeries after 27.7 ± 12.5 months (P <
0.001). There was a significant difference in the number
of glaucoma drops 2 years postoperatively between
patients with and without PUC (P < 0.001). Mean final

Table 2 2-Year Follow-Up Results and Need for Second Surgery in Eyes with and without Perioperative Uveitis Control
Postoperative Findings

Patients with PUC (66 Eyes)

Patients without PUC (54 Eyes)

P value

1 month IOP (mean ± SD)

12.64 ± 8.6
66.7 quite

13.4 ± 7.4
14.8 quite

0.604
<0.001

AC Activity (%)

33.3 trace

74.1 trace

3 months IOP (mean ± SD)

12.8 ± 5.9

16.3 ± 6.8

0.004

80.3 quite

50 quite

<0.001

AC Activity (%)

19.7 trace

50 trace

6 months IOP (mean ± SD)

13.5 ± 5.9
93.8 quite

17.6 ± 7.2
68.5 quite

AC Activity (%)

6.2% trace

29.6 trace

1 year IOP (mean ± SD)

13.5 ± 4.9

19.3 ± 8.6

<0.001

95.4 quite

92.5 quite

0.748

AC Activity (%)

5.6% trace

7.5 trace

2 year IOP (mean ± SD)

14.2 ± 3.7

19.3 ± 8.6

<0.001

96.2 quite
3.8 trace

0.789

AC Activity (%)

96.7 quite
3.3 trace

Number of antiglaucoma drops postoperatively (mean ± SD)

0.7 ± 1.1

2.6 ± 1.5

<0.001

2 (3%)

16 (29.6)

<0.001

Need for another glaucoma surgery (%)

0.001
0.001

Abbreviations: AC, anterior chamber; IOP, intraocular pressure; SD, standard deviation; PUC, perioperative uveitis control.
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BCVA for patients who had PUC was 0.72 ± 0.86 (Snellen
= 20/100) and patients without PUC was 1.3 ± 1.1 (Snellen
= 20/400). Patients with PUC had a significantly lower
number of antiglaucoma drops postoperatively than
patients without PUC (P < 0.001). There was no signifi
cant difference in the number of postoperative antiglau
coma drops between eyes which had active uveitis and
eyes which did not have active uveitis postoperatively
(P = 0.357).
Among 120 eyes included in our study, 18 eyes (15%)
required second glaucoma surgery. The first glaucoma
surgery was DS with MMC in 2 patients, trabeculectomy
with MMC in 7 patients, tube surgery in 7 patients and
CPC in 2 patients. The failure rate was 7.1% in DS with
MMC, 19.4% in trabeculectomy with MMC, 14.6% in
tube surgery and 25% in CPC. Mean duration between
both glaucoma surgeries was 26.8 ± 13 months. The
cumulative probability of reoperation for IOP control
(Figure 3) was greater (P < 0.001) in eyes without PUC
(16 eyes) compared with eyes which had PUC (2 eyes). In
order to explore the risk factors for further glaucoma
surgery, a comparison of the age of the patients, the
gender, the duration of glaucoma, the duration of uveitis,
the anatomical location, the uveitis diagnosis, the number
of systemic uveitis medications, the preoperative IOP, the
preoperative level of uveitis activity, and the type of glau
coma surgery was performed (Table 3). Significant differ
ences in the duration of glaucoma (P = 0.013), the duration
of uveitis (P = 0.008), and the use of systemic medications

(0.045) were found. A borderline significant lower number
of systemic medications was found in patients who needed
another glaucoma surgery.

Discussion
In the present study, we evaluated the effect of PUC on IOP
and uveitis activity in patients undergoing glaucoma surgery.
For uveitis patients going for cataract surgery, the inflamma
tion is recommended to be quiet for at least 3 months
prior.14,15 Unlike elective surgeries, glaucoma and vitreoret
inal surgeries in uveitis patients is usually done on an emer
gency basis, making this rule a difficult one to adhere to.
Previous studies have reported successful outcomes in
vitrectomy without complying to the 3-month-inactivity
rule.16–18 Two ways to enhance chances of long-term success
in uveitis patients going for surgery without a 3-month inac
tivity are the use of adjunctive antimetabolites
intraoperatively,4–6 and proper PUC. In our study, we found
significantly less postoperative AC inflammation between
eyes which were controlled perioperatively and eyes which
were not with P values <0.001 at 1 and 3 months and 0.001 at
6 months. In addition, IOP was significantly lower in eyes
with PUC (P value of 0.004, 0.001 at 3 and 6 months and
<0.001 afterwards). In addition, patients with PUC had sig
nificantly lower average of antiglaucoma drops and higher
risk of another glaucoma surgery (P < 0.001 for both).
The two likely mechanisms involved in late surgical
failure include the presence of proinflammatory cyto
kines and fibrosis at the surgical site.19–22 Previous
studies have shown high levels of proinflammatory

Figure 3 Cumulative probability of reoperation for IOP control was greater in the trabeculectomy group compared with the GDD group (P < 0.001, Log rank test). Two
eyes had reoperation in eyes with PUC; however, 16 eyes underwent reoperation without PUC.
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Table 3 Analysis of Possible Risk Factors Which Can Result in Second Glaucoma Surgery in Eyes with UG
Risk Factor

Eyes with Repeated Surgery

Eyes without Repeated Surgery

(n = 18)

(n = 102)

40 ± 20.6

36.9 ± 17.3

0.491

8:10

43:59

0.856

Duration of glaucoma

80.5 ± 64.9

51.7 ± 40.3

0.013

Duration of uveitis

115.0 ± 81.6

75.5 ± 52.6

0.008

Anterior uveitis

12

47

Intermediate uveitis
Panuveitis

1
5

15
40

Idiopathic anterior nongranulomatous
uveitis (7)

VKH (27)
Idiopathic anterior nongranulomatous

Age (years)
Gender (M:F)

Anatomical location

Uveitis diagnosis

0.245

Behcet disease (3)

uveitis (24)

Others (8)

Presumed intraocular TB (13)
Others (38)

6

60

12

42

0.61 ±0.9

1.08 ± 1.07

Active

6

30

Inactive

12

72

33.4 ± 6.9

33.49 ± 7.9

GDD

7

41

Trabeculectomy with MMC
DS with MMC

7
2

29
26

CPC

2

6

Use of preoperative systemic medications
Yes
No
Number of preoperative systemic uveitis

Significance

0.258

0.045

0.088

medications
Uveitis activity preop

Preoperative IOP

0.738

Type of surgery

0.982
0.467

Abbreviations: CPC, cyclophotocoagulation; DS, deep sclerectomy; F, females; GDD, glaucoma drainage device; IOP, intraocular pressure; M, males; MMC, mitomycin C;
VKH, Vogt Koyanagi Harada.

cytokines is association with the various types of
uveitis.23–25
Interleukin-6
(IL-6),
Monocyte
Chemoattractant Protein-1 (MCP-1), and vascular
endothelial growth factor (VEGF) were all higher in
eyes with UG than in eyes of patients with primary
open angle glaucoma.26 In addition, higher levels of
tumor necrosis factor-alpha (TNF-α), interleukin-8 (IL8) and platelet-derived growth factors (PDGF) were
found in patients with inflammatory cells in the AC.26
These proinflammatory cytokines are thought to lead to
a slow remodeling of extracellular matrix over time
leading to a higher risk of surgical failure.19

Clinical Ophthalmology 2021:15

In previous studies9,27–29 which evaluated the success
of GDD in UG, different courses of uveitis management
were used (Table 4). Factors like preoperative initiation of
anti-inflammatory agents, route of medications adminis
tered, dosage regimen and duration of perioperative treat
ment were variable. This variability in perioperative
management approaches was caused by different anatomi
cal locations of inflammation, various uveitic entities,
duration of uveitis control and level of inflammation pre
operatively among UG patients.
Da Mata et al9 studied the safety and efficacy of
Ahmed glaucoma valve (AGV) in 21 eyes with UG. The
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Table 4 Summary of Previous Perioperative Uveitis Control (PUC) Regimens in Patients Who Had Glaucoma Surgeries
Study

Preoperative Regimen

Postoperative Regimen

Results

Da Mata et al9

Oral prednisolone 1 mg/kg/day until the
inflammation is inactive

Tapering of prednisolone over 4 weeks

IOP 11.6 ± 3.8 at 2
years

Papadaki et al27

Oral prednisolone 1 mg/kg/day for 3 days
Topical prednisolone 1% eight times daily

Tapering of prednisolone over 4 weeks

39% success rates
at 4 yearsa

Oral prednisolone 1 mg/kg/day tapered over 3 weeks

IOP 13.1±3.7 at 5

for 2 days
Bao et al28

None

years
Sungur et al29

None

Oral fluocortolone 1 mg/kg for 3 days followed by

63% success at 4

a tapering.
Topical prednisolone 1% eye drops hourly.

yearsb

Topical ketorolac tromethamine 0.5%, or nepafenac
0.1% eye drops four times daily
Notes: aSuccess was defined as IOP between 5 and 21 mm Hg and reduction by at least 25% from that before surgery without additional glaucoma surgery with or without
glaucoma medications. bSuccess was defined as having IOP between 6 and 21 mm Hg with or without anti-glaucomatous medications and no need for further glaucoma
surgery or tube extraction surgery.
Abbreviations: IOP, intraocular pressure; kg, kilogram, mg, milligram.

uveitic entities included juvenile rheumatoid arthritis (7),
herpes simplex virus (4), idiopathic anterior uveitis (3),
human leukocyte antigen-B27 (HLA-B27)-associated
uveitis (3), sarcoidosis (2), and congenital syphilis (2).
Surgeries were performed when uveitis was under control,
although absolute quiescence was not mandatory.
Preoperatively, a 1 mg/kg/day oral prednisolone was used
until uveitis was inactive. Postoperatively, oral steroids
were tapered over 4 weeks. After 2 years, no eyes had
decrease in vision and the average IOP was 11.6 ± 3.8
mmHg. Although the majority of eyes had anterior uveitis
(80.9%), the high rate of additional surgeries (52%)
required might explain the aggressive uveitis management
used in their study which has led to good visual and
clinical outcomes.
Papadaki et al27 studied the long-term effect of AGV in
60 eyes with UG over a 4 year period. 60% of the eyes
included had anterior uveitis, 35% panuveitis, 3% had
intermediate uveitis and 1% had posterior uveitis. The
PUC regimen was used as required. A 1 mg/kg/day oral
prednisolone 3 days before surgery and tapered over 1
month postoperatively. Topical prednisolone acetate 1% 8
times daily 2 days was used before surgery. 43% of eyes
required a combined glaucoma surgery with pars plana
vitrectomy, phacoemulsification, penetrating keratoplasty,
intraocular lens explantation or anterior vitrectomy. The
control of IOP without serious complications was 57% and
39% at 1 and 4 years, respectively. The authors concluded
that AGV was moderately successful in UG and long-term
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success rates were enhanced with the use of glaucoma
medications. Success rates might have been increased
through tighter and longer duration of uveitis control,
especially with the considerably high rate of panuveitis
and combined surgeries among operated eyes.
Bao et al28 reported 5-year results of AGV in 69 eyes
with UG. 77.6% had anterior uveitis, 10.4% had panuvei
tis, 7.5% had posterior uveitis and 4.5% had intermediate
uveitis. In this study, the authors ensured a 6-month inac
tivity in all included eyes. In addition, patients were given
1 mg/kg/day oral prednisolone for 3 weeks. Additional
cataract surgery was performed in 9 eyes and 2 eyes had
additional vitrectomy. The average IOP dropped from 30.8
mmHg to 12.9, 13.8 and 13.1 mmHg after 1, 2 and 5 years,
respectively. The 6-month duration of uveitis inactivity
aimed before surgical intervention might have played
a role in achieving these good outcomes. Unfortunately,
it is difficult to ensure uveitis inactivity for 6 months in
UG patients prior to undergoing glaucoma surgery.
Postoperative oral steroids might not have been needed
in all patients as well.
Sungur et al29 reported the 4-year outcome of AGV in
46 eyes with UG. Most common diagnoses were idio
pathic anterior uveitis (17.4%), ankylosing spondylitis
(17.4%) Fuchs heterochromic iridocyclitis (17.4%) pars
planitis (15.2%) and viral anterior uveitis (10.9%). 69.5%
were quiet for 3 months before surgery, 17.4% had uveitis
activity within 3 months and 13% of eyes were considered
active (had 2+ AC cells or more) at the time of surgery.
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Postoperatively, patients were given oral fluocortolone
1 mg/kg for 3 days followed by a tapering, topical pre
dnisolone 1% eye drops hourly and topical nonsteroidal
anti-inflammatory drops (NSAIDs) drops four times daily.
Average IOP dropped from 30 mmHg to 13.8 and 11.9
mmHg at 1 and 5 years respectively. Eyes with inflamma
tion at the time of AGV implantation significantly needed
anti-glaucomatous medications (P = 0.011). The insignif
icant difference between eyes which had a relapse within 3
months from quiet eyes further weakens the 3-month rule
in UG surgery. In our study, there was no significant
difference in the postoperative antiglaucoma drops number
between eyes with active and inactive inflammations (P =
0.357). The possible explanation is the inclusion of trace
and 1+ cells in the AC among active uveitis eyes.
In our uveitis control regimen, the variability of the
anatomical locations in uveitis was taken into considera
tion (Figure 1). For anterior uveitis, the use of topical
steroids which have high penetration to the AC can be
enough to control anterior uveitis and reasonable concen
trations in the AC can be achieved by frequent
applications.30 In intermediate uveitis, systemic steroids
need to be used in active inflammation. The choice
between oral and intravenous steroids can be made accord
ing to the level of uveitis activity. In quiet eyes, the
frequent topical steroids are usually sufficient to control
inflammation localized induced at the surgical site. While
in eyes with active inflammation, oral and intravenous
steroids are needed perioperatively. The third category of
uveitis which is associated with UG is panuveitis. In these
patients, serious ophthalmic complications can occur from
improper uveitis control, including optic atrophy, vascular
occlusions, macular atrophy, retinal detachment and phthi
sis bulbi.31 On the other hand, multiple ocular and sys
temic side effects of systemic steroids need to be
considered. Osteoporosis, cardiovascular disease, impaired
wound healing, alterations in glucose and lipid metabo
lism, and psychiatric disturbances are associated with
long-term systemic steroids use.32 Used for short durations
to treat acute illnesses, systemic steroids can cause avas
cular necrosis, serious varicella-zoster attacks and severe
mood changes.33
In a subgroup analysis between eyes with repeated
surgery and eyes which did not have repeated surgery,
only 2 eyes (11.1%) had PUC. Statistically significant
differences in the duration of glaucoma (P = 0.013), dura
tion of uveitis (P = 0.008), the use of preoperative sys
temic uveitis medications (0.045) and PUC (P < 0.001)

Clinical Ophthalmology 2021:15

Magliyah et al

were found. The long duration and chronicity of uveitis
leads to an irreversible breach in the blood-aqueous barrier
accompanied by elevated aqueous protein levels.34
Accumulation of proteins in aqueous leads to progressive
blockage of or damage to the trabecular meshwork.21
A similar effect can be implied after glaucoma surgeries.
Another explanation is the persistent remodeling induced
by inflammation which further increases the risk of failure.
The use of systemic immunomodulatory agents is critical
for a proper control of uveitis, especially in patients who
need a long duration of uveitis management. It is well
known that patients treated aggressively with antiinflammatory therapy have a better clinical course of the
UG.35 Although the type of glaucoma surgery was depen
dent on the evaluation of the glaucoma surgeon, a higher
number of CPC was noted among patient who did not have
PUC compared to patients who did have PUC (6 versus 2
patients, respectively). This might represent a possible
confounder as a high rate of retreatment is usually needed
in UG patients who had CPC.36 Other observed differ
ences between the two groups of patients include older
age, longer durations of glaucoma and uveitis in patients
who did not have PUC, which in turn might have con
tributed to the higher rates of second procedures in these
patients.
Limitations of the present analysis include the retro
spective nature of the study which was performed at
a single tertiary ophthalmology center and the relatively
short postoperative follow-up period. The PUC protocol
used in uveitic glaucoma patients was not found in the
previous literature. Further studies are needed to evaluate
the efficacy of other protocols, as well as prospective
studies which compare between different PUC protocols
for uveitic glaucoma patients. We excluded 6 eyes which
developed surgery-related complications. However, the
inability to evaluate these eyes postoperatively might
represent a potential confounder in this study.
In conclusion, our study demonstrated significantly
lower grades of AC inflammation and lower levels of
IOP after glaucoma surgeries over 2 years in patients
who had perioperative UG control. Proper PUC leads to
a significantly lower number of repeated glaucoma sur
geries and an average number of antiglaucoma drops
Long durations of glaucoma and uveitis are associated
with a higher risk of repeated glaucoma surgeries. Proper
uveitis control using systemic immunomodulatory ther
apy can help in reducing the risk of failure of glaucoma
surgeries.
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