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Abstract

Purpose To evaluate the efficacy of long-tube shunt

surgery (LTSS) without valve in uveitic glaucoma

(UG) eyes.

Methods We retrospectively analyzed the data of 45

UG eyes that underwent only LTSS or LTSS com-

bined with trabeculectomy (TLE) (LTSS/TLE). The

UG eyes were analyzed by categorizing them into

granulomatous/non-granulomatous, steroid respon-

der/non-responder, and primary open-angle glaucoma

(POAG) (POAG background)/non-POAG (non-

POAG background). All granulomatous UG eyes

received a continuous 3-times-daily administration

of topical betamethasone post-LTSS.

Results The eyes consisted of granulomatous (37

eyes, 82%)/non-granulomatous (5 eyes, 11%), steroid

responder (19 eyes, 42%)/non-steroid responder (13

eyes, 29%), and 20 eyes with POAG or POAG

background (p = 0.0022, 83%) among 24 cases of

unilateral UG. The 5-year survival rates of only LTSS

and LTSS/TLE were 66% and 100%, respectively.

Kaplan–Meier survival-curve estimates in the non-

granulomatous group were 100% for 6-year postoper-

ative period, while the granulomatous group showed a

gradual decrease along the 6-year (81%) postoperative

period. The 5-year survival rates in the steroid

responder group and the non-steroid responder group

eyes were 74% and 78%, respectively. No intraocular

pressure (IOP) elevation was observed in the positive

steroid responder eyes post-LTSS.

Conclusions LTSS and LTSS/TLE were both effec-

tive in UG. Positive steroid response may be masked

by LTSS in the positive responder eyes. Continuous

administration of topical betamethasone post-LTSS

may be important for preventing an IOP spike by

suppressing inflammation in the anterior chamber.

LTSS combined with TLE may be recommended in

eyes with granulomatous UG, and the coexistence of a

POAG/POAG background.
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Introduction

Uveitic glaucoma (UG) is known to be refractory, and

multiple surgeries are often required for proper

treatment. Although trabeculectomy (TLE) after the

introduction of mitomycin C (MMC) or 5-fluorouracil

(5-FU) has reportedly shown favorable results in cases

of UG [1–6], the success rate in UG cases is inferior

when compared to that in primary open-angle glau-

coma (POAG) cases [7, 8], possibly due to ocular

hypotension as a result of dysfunction of the ciliary

body or ocular hypertension caused by scarring of the

bleb as a result of chronic inflammation of the eye

[9–12]. For that reason, we choose LTSS or LTSS

combined with TLE as the primary surgical methods

for the treatment of UG. Several previous studies have

reported the outcomes of LTSS for the treatment of

UG [13–21], yet to the best of our knowledge, there

has been no previous study regarding LTSS in eyes

with UG by analyzing the type of uveitis.

The purpose of this present retrospective study was

to investigate the outcomes of LTSS without valve in

UG cases and to analyze the refractory nature in the

UG cases by categorizing them into granulomatous/

non-granulomatous, steroid responder/non-steroid

responder, and POAG background/non-POAG

background.

Methods

This retrospective study involved 49 eyes of 45

consecutive Japanese UG patients (UG group: 26

males and 19 females) who underwent LTSS or LTSS

combined with TLE by a single surgeon (T.H.) from

April 1993 to January 2016 at the Department of

Ophthalmology, Japanese Red Cross Medical Center,

Tokyo, Japan. Of the surgically treated eyes, those in

which the postoperative follow-up period was less

than 6 months were excluded. LTSS combined with

TLE was performed in eyes with an intraocular

pressure (IOP) of greater than 35 mmHg prior to

surgery and/or an end-stage visual field grading of

more than Stage IV in the Aulhorn-Greve classifica-

tion. The primary reason for performing combined

surgery is not to escape the hypertensive period soon

after the surgery, but to specifically treat the above-

mentioned refractory types of glaucoma. In all eyes,

except the steroid responder eyes, topical

betamethasone and antiglaucoma medication were

continuously administered prior to LTSS for the

suppression of the anterior chamber inflammation. In

all cases, no systemic steroid or antiviral treatment

was administered throughout the follow-up periods.

Successful outcomes post-surgery were defined as a

reduction in IOP of more than 20% on 2 consecutive

follow-up visits, 5\ IOP B 21 on 2 consecutive

follow-up visits, vision of at least more than light

perception, and no need for additional glaucoma

surgery. Statistical analysis was made according to the

following data: (1) postoperative follow-up periods,

(2) patient age, (3) sex, (4) the number of glaucoma

medications pre- and post-surgery, (5) preoperative

IOP, (6) postoperative IOP, (7) the number of

glaucoma surgeries prior to LTSS, (8) the type of

LTSS, (9) the outcomes of the surgeries by dividing

the eyes into those that received single LTSS and those

that received LTSS combined with TLE, (10) the

cause of UG (11), the type of uveitis or iridocyclitis in

the UG group, and (12) steroid responders (i.e., eyes

that responded to steroid application).

The type of uveitis was diagnosed as granuloma-

tous and non-granulomatous via observation of the

clinical course, angle appearances, the changes in the

choroid/retina using fundus fluorescein angiography

(FFA), aqueous humor tap in unilateral UG, and

histopathology of the obtained TLE specimens.

Steroid responders were determined by the clinical

observation of more than 6 mmHg decrease in IOP

within 1 month after ceasing betamethasone or more

than 6 mmHg increase in IOP within 1 month after the

initiation of betamethasone before LTSS. In patients

with unilateral UG, steroid response was examined in

the fellow eye according to the Armaly technique [22].

As procedures of LTSS or LTSS combined with TLE

were performed as described elsewhere [23], all tubes

were inserted into the anterior chamber and mito-

mycin-C (MMC) was used in all TLE operations. The

timing of the surgery was adjusted to suppress the

inflammation of the eyes by prescribing topical

steroid. In cases of the combined LTSS/TLE, the tube

tip was ligated with a 7–0 nylon suture via 3-1-1

insertion without venting slits. If the IOP exceeded

21 mmHg at more than 4 weeks after the surgery, the

ligation suture was released by use of an argon laser. R

version 3.4.0 software (The R Project For Statistical

Computing, www.r-project.org) was used for the sta-

tistical analyses, and Kaplan–Meier survival-curve
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analysis and the log-rank test were used to summarize

the cumulative probability of success. A P value

of\ 0.05 was considered statistically significant. This

study was approved by the Institutional Review Board

(IRB) of the Japanese Red Cross Medical Center,

Tokyo, Japan.

Results

In this retrospective study, the data of 45 UG eyes of

41 patients were analyzed. Four eyes were excluded

from the study due to no release of the tube ligature

because TLE was effective during the observation

periods (Table 1). The mean follow-up period was

1527.18 ± 1010.66 days, the mean patient age was

55.00 ± 14.35 years, and the percentage ratio of

female subjects was 42.2% (n = 17). The mean

number of glaucoma medications used before LTSS

was 3.42 ± 1.01 and was significantly reduced after

LTSS (1.28 ± 1.50, p = 3.47 9 10-10) (Table 1).

The rate of glaucoma medication reduction from pre-

and post-LTSS was 37.4% (Table 1). The mean

number of times that glaucoma surgery was performed

before LTSS was 0.88 ± 0.9 times (Table 2). Twenty-

four eyes (53.3%) underwent combined LTSS with

TLE (Table 2). The types of LTSS performed were

Baerveldt 250 (16 eyes), Baerveldt 350 (UG group: 18

eyes), and double-plate Molteno� Glaucoma Drai-

nage Device (Molteno� Ophthalmic Ltd., Dunedin,

New Zealand) implantation (11 eyes) (Table 2). The

reason for LTSS combined with TLE was due to an

Aulhorn-Greve visual field classification of greater

than Stage IV in 9 eyes, an elevated IOP of more than

35 mmHg in 16 eyes, or both in 2 eyes.

The mean pre- and postoperative IOPs at the final

follow-up of all treated eyes, the eyes that received

only LTSS, and the eyes that received LTSS combined

with TLE were 33.76 ± 10.74 mmHg and

14.31 ± 5.68 mmHg, 29.94 ± 10.60 mmHg and

15.14 ± 6.57 mmHg, and 37.50 ± 10.03 mmHg

and 13.58 ± 4.79 mmHg, respectively. Significant

decreases in IOP were found (p\ 0.0001) in all

treated eyes, regardless of the type of surgery

performed.

Kaplan–Meier survival-curve estimates of all eyes

were 98% for 1 year, 92% for 3 years, and 84% for

5 years (Fig. 1). Kaplan–Meier survival-curve esti-

mates of the eyes that received only LTSS were 95%

for 1 year, 84% for 3 years, and 66% for 5 years.

Kaplan–Meier survival-curve estimates of the eyes

that received LTSS combined with TLE were 100%

for 1 year, 100% for 3 years, and 100% for 5 years. A

significant difference was observed between the two

groups (p = 0.0115) (Fig. 2).

FFA examination was performed in all cases of

sarcoidosis (8 eyes) and in the cases of uveitis of an

unknown cause (9 eyes). In 8 cases of unilateral

uveitis, an aqueous humor sample was obtained. As

shown in Table 3, infection due to cytomegalovirus

(CMV, n = 6 eyes, one of which was diagnosed at the

clinic previously visited) and varicella-zoster virus

(VZV, n = 3 eyes, one of which was diagnosed from

clinical manifestations of skin) was detected in the

obtained samples among 8 eyes with Posner–Schloss-

man syndrome (PSS). The cases with negative results

or no examination of the aqueous humor tap were

diagnosed as PSS. Other types of uveitis were diabetic

iritis (n = 2 eyes), congenital syphilis (n = 2 eyes),

iritis due to psoriasis (n = 1 eye), Behçet’s disease

(n = 1 eye), and unknown (n = 9 eyes). Granulomas in

the obtained TLE specimens were observed in eyes

with sarcoidosis (n = 2 eyes), CMV infection (n = 1

eye), congenital syphilis (n = 1 eye), and VZV

infection (n = 1 eye). The type of uveitis was divided

into three categories: 1) granulomatous (n = 37 eyes),

2) non-granulomatous (n = 5 eyes), and 3) unknown

(n = 3 eyes). All eyes diagnosed as PSS were catego-

rized as granulomatous UG due to large mutton-fat-

like keratic precipitates being seen during observation.

The mean pre- and postoperative IOPs in eyes with

granulomatous and non-granulomatous UG were

34.21 ± 11.61 mmHg and 14.82 ± 5.53 mmHg and

28.60 ± 1.34 mmHg and 13.40 ± 3.78 mmHg,

respectively. Significant decrease in IOP was found

in both granulomatous (p = 2.00 9 10–12) and non-

Table 1 Mean pre- and postoperative IOP and number of

glaucoma medications used

UG group n = 45

Preoperative IOP (mmHg) 33.76 ± 10.74

Postoperative IOP (mmHg) 14.31 ± 5.68

Glaucoma medications (preoperative) 3.42 ± 1.01

Glaucoma medications (postoperative) 1.28 ± 1.50

IOP, intraocular pressure; UG, uveitic glaucoma
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granulomatous (p = 3.80 9 10–3) UG. Preoperative

IOPs in the granulomatous UG cases were signifi-

cantly higher than those in the non-granulomatous UG

cases (p = 0.008). No significant difference was found

between the granulomatous UG and non-granuloma-

tous UG groups in postoperative IOPs (p = 0.488),

and IOP decreases between the pre- and postoperative

IOP (p = 0.101). Kaplan–Meier survival-curve esti-

mates revealed no significant difference among the

different types of LTSS (p = 0.698). Although the

Kaplan–Meier survival-curve estimate findings

showed no significant difference in the probability of

success between the granulomatous group and the

non-granulomatous group (p = 0.4360), the probabil-

ity of success in the non-granulomatous UG group was

found to be 100% for 6 years, while that in the

granulomatous UG group was found to gradually

decrease along the 6-year period post-surgery (Fig. 3).

The eyes in the UG group were also divided into

steroid responder (n = 19 eyes) and non-steroid

responder (n = 13 eyes). Thirteen eyes could not be

determined due to no available data. Pre- and postop-

erative IOPs in eyes with steroid and non-responder

Fig. 1 Graph showing the Kaplan–Meier survival-curve

estimates of all eyes that received only LTSS and LTSS

combined with TLE (n = 45)

Fig. 2 Graph showing the Kaplan–Meier survival-curve

estimates of all eyes that received only LTSS in the UG group

(n = 21) and all eyes that received LTSS combined with TLE

(n = 24). A significant difference was observed between the two

groups (p = 0.0115)

Table 3 Causes of UG

Etiology Number (eyes)

Sarcoidosis 8

Posner–Schlossman syndrome 13

Cytomegalovirus 6

Varicella-zoster virus 3

Diabetic iritis 2

Congenital syphilis 2

Iritis due to psoriasis 1

Behçet’s disease 1

Unknown 9

UG, uveitic glaucoma

Table 2 The number of

previous glaucoma

surgeries and the glaucoma

surgery data in this study

LTSS, long-tube shunt

surgery; TLE,

trabeculectomy

UG group n = 45

Prior incisional glaucoma surgery 0.88 ± 0.9 (0–4 times)

The number of the eyes with combined LTSS with TLE (%) 24 (53.3%)

Types of LTSS

Baerveldt 250 16

Baerveldt 350 18

Double-plate Molteno 11
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were 31.84 ± 7.52 mmHg and 15.84 ± 6.22 mmHg

and 35.62 ± 14.08 mmHg and 14.23 ± 4.44 mmHg,

respectively. A significant decrease in IOP was found

in both the steroid responder (p = 2.58 9 10-8) and

non-steroid responder (p = 1.19 9 10-4) groups.

There was no significant difference between the

steroid responder and non-steroid responder groups

in preoperative IOPs (p = 0.3893), postoperative IOPs

(p = 0.3993), and IOP decreases between pre- and

postoperative IOP (p = 0.2527). Kaplan–Meier sur-

vival-curve estimates showed that the 5-year survival

rates in the eyes in the steroid and non-steroid

responder groups were 74% and 78%, respectively

(Fig. 4); no significant difference was observed

between the non-steroid and steroid responder groups

(p = 0.9230). Except in 2 eyes, all eyes showed no or

slight anterior chamber inflammation at the time of

LTSS. In those 2 eyes of the 2 patients in which failure

occurred due to an inadequate control of IOP post-

LTSS, moderate inflammation was observed in the

anterior chamber at the time of LTSS, despite the

administration of topical betamethasone and antiglau-

coma medication prior to LTSS. A 3-times-daily

treatment of topical betamethasone was administered

in all patients with granulomatous UG after LTSS,

except in 2 eyes of 2 patients with congenital syphilis,

in order to avoid irreversible changes in the outflow

routes. No systemic steroid or antiviral treatment was

administered throughout the follow-up periods.

Retrobulbar injections of triamcinolone were admin-

istered in 6 eyes of 4 patients with sarcoidosis (Patients

1, 3, 8, and 19) due to decreased vision caused by

posterior uveitis. Despite the continuous 3-times-daily

administration of topical betamethasone, recurrence of

iritis was observed in 2 eyes with sarcoidosis (22%), 1

eye with CMV-associated iridocyclitis (20%), 3 eyes

with PSS (60%), and 1 eye with VZV (33%).

However, no IOP spike of more than 20 mmHg was

observed in all patients with granulomatous UG after

LTSS. The number of recurrences, the IOP at each

recurrence, and the follow-up periods in eyes with

granulomatous UG are listed in Table 4.

There were 24 patients with unilateral UG (CMV:

n = 6 eyes; PSS: n = 13 eyes; VZV: n = 3 eyes;

unknown: n = 2 eyes). Of those 26 eyes, there were 20

eyes composed of POAG (n = 7 eyes) and with an IOP

of more than 18 mmHg (n = 13 eyes) in the fellow eye

(p = 0.0022, 83%). All eyes with POAG and 11 eyes

with IOP of more than 18 mmHg in the fellow eyes

were prescribed topical glaucoma medication. In 2

fellow eyes with IOP of more than 18 mmHg,

glaucoma medication was not administered.

The reasons of the surgical treatment failure were

an IOP of more than 22 mmHg (n = 5 eyes), an

Fig. 3 Graph showing the Kaplan–Meier survival-curve

estimates in the non-granulomatous group (n = 5 eyes) and

the granulomatous group (n = 37 eyes). The survival rate in the

non-granulomatous UG group was found to be 100 for 6 years,

while that in the granulomatous UG group was found to

gradually decrease along 6 years post-surgery (p = 0.4360)

Fig. 4 Graph showing the Kaplan–Meier survival-curve

estimates in the non-steroid responder group (n = 13 eyes)

and the steroid responder group (n = 19 eyes). The 5-year

survival rates in the eyes in the steroid and non-steroid responder

groups were 74% and 78%, respectively. No significant

difference was observed between the non-steroid and steroid

responder groups (p = 0.9230)

123

Int Ophthalmol



insufficient IOP decrease of less than 20% (n = 1 eye),

and plate exposure (n = 1 eye) (Table 5). Corneal

edema occurred in four eyes (Patient 3: sarcoidosis

with narrow angle; Patient 4: congenital syphilis;

Patient 36: PSS; Patient 40: CMV-associated iritis).

Corneal transplantation was later performed in 2 of

those 4 eyes (Patient 4 and Patient 40).

Discussion

The specific type of glaucoma surgery that should be

applied in patients with UG has been of great concern

to glaucoma specialists. Three studies of tube versus

TLE for the treatment of UG are currently in the

published literature. Iverson et al. reported that the

5-year success rate of Baerveldt and TLEwas 75% and

38%, respectively [8]. Bettis et al. reported that the

average periods post-surgery of Ahmed valve and TLE

failure were 21.8 months and 8.36 months, respec-

tively [24]. On the other hand, Kwon et al. reported

that in cases that underwent LTSS without valve and

TLE, no significant difference in IOP was observed

beyond 3 months postoperative [25]. It should be

noted that one possible reason for the refractive nature

of UG may be the recurrence of uveitis even after the

glaucoma surgery [12, 25].

In our study, the 5-year survival rates using both

single LTSS and LTSS combined TLE were 66% and

100%, respectively (Fig. 2). In all eyes with both

single LTSS and LTSS combined TLE, the 5-year

survival rate was 84% (Fig. 1). Molteno et al. reported

that 5-year survival rate in UG cases when using the

Molteno implant was 87% [18]. Recently, there have

Table 4 Recurrence of iritis in granulomatous UG despite 3-times-daily administration of topical betamethasone

Patient number Diagnosis Number of recurrences Observation period (days) IOP at recurrence

8 Sarcoidosis 1 2127 18

13 PSS 1 2014 15

19 Sarcoidosis 3 1108 20

21 PSS 3 867 20

23 CMV 1 749 12

30 VZV 1 4480 18

42 PSS 2 3193 26a

UG, uveitic glaucoma; PSS, Posner–Schlossman syndrome; CMV, cytomegalovirus; VZV, varicella-zoster virus
a The eyes of Patient 42 underwent Baerveldt combined with TLE. Ligation of the tube was released after the recurrence of

iridocyclitis, which caused elevation of IOP to 26 mmHg, and no IOP spike has been observed since then

Table 5 Failed eyes in the UG group

Patient number Age Sex a Cause of failure Type of UG Steroid responder POAG or OH in the fellow eye

2, 74 M (1475) A reduction of IOP\ 20% Sarcoidosis ? UD

3, 69F (1004) IOP[22 Sarcoidosis - UD

11, 59 M (198) IOP[22 Sarcoidosis - POAG

14, 54F (1287) IOP[22 PSS ? OH

20, 39F (478) IOP[22 Sarcoidosis ? UD

33, 43 M (2440) IOP[22 PSS UD OH

39, 34 M (2503) Plate exposure UD UD OH

UG, uveitic glaucoma; POAG, primary open-angle glaucoma; OH, ocular hypertension; IOP, intraocular pressure; UD,

undetermined; PSS, Posner–Schlossman syndrome
a Period (days) between the date of surgery and when determined as failure
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been two reports of UG patients treated with the

Baerveldt implant, and in both of those studies, the

survival rate achieved at 5 years postoperative was

approximately 75% [13, 19]. However, the 5-year

survival rate of our single LTSS in UG cases was 66%

(Fig. 2). There may be two reasons for the lower

5-year survival rate in our study. Racial difference

may possibly be the biggest reason for this, thus

suggesting that compared with other races [26], LTSS

in Japanese patients with POAG may have intense

fibrosis around the plate. The other reason may be that

the ratio of UG due to granulomatous disease (n = 37

eyes, 82%) was very high in our study. In addition, 9

eyes (25%) with sarcoidosis were included in our

study, which is a much higher number of eyes than in

the other report [19]. Iwao et al. reported that

granulomatous uveitis was more susceptible to surgi-

cal failure with MMC-augmented TLE [7]. In UG due

to granulomatous inflammation including sarcoidosis

[27] and congenital syphilis [28], granuloma in the

Schlemm’s canal reportedly caused occlusion of the

canal, which may result in refractory glaucoma.

Therefore, yet except in the congenital syphilis cases,

a continuous 3-times-daily administration of topical

betamethasone was prescribed in patients with gran-

ulomatous UG even after LTSS. Kaplan–Meier sur-

vival-curve estimate findings showed no significant

difference in the probability of success between the

non-granulomatous group and the granulomatous

group (p = 0.4360). However, in the non-granuloma-

tous group, the probability of success was found to be

100% for 6 years, while that in the granulomatous

group was found to gradually decrease over the 6-year

period post-surgery (Fig. 3). In addition, among the 7

failed eyes, 6 eyes were granulomatous UG (Table 5).

Although no significant difference was found between

the non-granulomatous group and the granulomatous

group in regard to the survival curves due to the small

sample size in the non-glaucomatous group, these

findings do suggest that granulomatous UG has a

refractory nature.

Steroid responder cases are a major problem in the

treatment of UG. The diagnosis of corticosteroid-

induced glaucoma was determined via the Armaly

technique in the fellow eyes of the unilateral UG cases.

In the eyes of the bilateral UG cases, steroid response

is best confirmed when the steroid is discontinued

[22]. The reason for our strong attention to the steroid

responders is that we have tried to continue to apply

topical betamethasone at least 3 times daily post-

surgery in eyes with granulomatous UG in order to

prevent the collapse of the Schlemm’s canal, as

discussed above. It is interesting to note that in all eyes

with unilateral uveitis or iridocyclitis that were found

to have strong steroid positive responder in the fellow

eye, continuous administration of topical betametha-

sone after LTSS did not result in IOP elevation.

Despite continuous topical betamethasone in eyes

with granulomatous UG, we experienced 7 eyes with

recurrence of iritis or uveitis (Table 4). Although

topical ganciclovir treatment for CMV is reportedly

effective for preventing corneal endothelial cell loss,

32% of the patients in that study with longer disease

duration required filtering surgeries [29]. In the cases

in this present study, there were two major reasons for

not administering antiviral medication. The first

reason was that in most of the herpetic iridocyclitis

eyes, LTSS or LTSS combined TLE was administered

prior to the introduction of treatment with antiviral

medication. The second reason was that the adminis-

tration of topical antiviral medication is not covered

by official Japanese health insurance treatment policy.

However, those eyes with herpetic iridocyclitis did not

show an IOP spike after ligation release of the tube

without using antiviral treatment, but with continuous

administration of topical betamethasone, which may

greatly help further the optic nerve damage.

Coexistence of a POAG background with UG may

be another obstacle against the achievement of good

IOP control after LTSS. In the cases with unilateral

uveitis, it may be possible to evaluate the coexistence

of a POAG background by examining the fellow eye.

Considering the rather low IOP and higher prevalence

of normal-tension glaucoma in Japanese subjects [30],

the eyes with an IOP of 18 mmHg, or more than

18 mmHg, are regarded as having POAG or a POAG

background. Thus, a POAG background is defined as a

high risk of developing POAG with an IOP of more

than 18 mmHg. The significantly high ratio of the eyes

with POAG or a POAG background in our patients

was observed in unilateral UG (p = 0.0022, 83%).

Among 7 failed eyes in this present study (Table 5), 4

eyes (58%) with POAG/POAG background in the

fellow eye of UG, 6 eyes with granulomatous UG

(86%), and 3 eyes (43%) with positive steroid

responder were found. Even though the number of

failed eyes was small, granulomatous UG or a POAG/

POAG background suggested that those eyes may
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have a refractory nature and be risk factors for surgical

failure post-LTSS. Considering the 100% survival rate

of LTSS combined with TLE at 5 years postoperative

in this study, LTSS combined with TLE should be

selected in eyes with a high risk of failure.

Corneal edema due to corneal endothelial cell loss

after LTSS was the primary complication that threat-

ened visual function in our study, and we experienced

4 eyes that later required corneal transplantation. All

eyes with corneal edema received either no, or one,

glaucoma surgery prior to undergoing LTSS. Among

the 4 eyes that underwent corneal transplantation, 2

eyes were herpetic iridocyclitis and PSS. Antiviral

medication may have prevented endothelial damage.

However, among 7 eyes with recurrent iritis despite

continuous administration of topical betamethasone

(Table 4), 5 eyes were herpetic iridocyclitis, and no

corneal edema was experienced in those eyes during

the observation periods. Ocular hypotension also was

not observed in those eyes after LTSS, possibly

because of the good timing of the tube ligature release

at approximately 7-week post-single LTSS [31] or the

intentional suture release in the cases that underwent

LTSS combined with TLE [32].

In conclusion, continuous administration of topical

betamethasone post-LTSS may be important for

preventing an IOP spike by suppressing inflammation

in the anterior chamber. In addition, positive steroid

responsemay bemasked by LTSS, as no IOP elevation

was observed in the positive steroid responder eyes.

LTSS combined with TLE may be recommended in

eyes with granulomatous UG, and the coexistence of a

POAG/POAG background.
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