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ABSTRACT

INTRODUCTION: The relationship between early and late postoperative intraocular pres-
sure (IOP) after glaucoma surgery remains unclarified. Few published studies have investigated the 
long-term effects of early IOP after trabeculectomy and nonpenetrating deep sclerectomy, and the 
existing ones have differing results. This study aims to evaluate the effects of early postoperative 
IOP after these two procedures on long-term surgical success rate.

METHODS: We retrospectively studied the patients with open-angle glaucoma who under-
went primary trabeculectomy (86 eyes of 72 patients) or primary nonpenetrating deep sclerectomy 
(137 eyes of 117 patients) between January 2010 and July 2020 that were followed for at least 24 
months postoperatively. For each procedure, the study population was divided into three groups 
according to the IOP registered in the early postoperative time: IOP <6 mmHg, IOP 6-18 mmHg 
and IOP >18 mmHg. The postoperative IOP, the number of IOP-lowering medications and best cor-
rected visual acuity were compared among the groups. Surgical success was defined as presenting 
postoperative IOP ≤18 mmHg during medium- and long-term follow-up period. Success probability 
analysis was performed using a Kaplan-Meier survival curve.

RESULTS: Patients with an early IOP >18 mmHg had significantly worse IOP control and 
success rate in long-term follow-up for both trabeculectomy and nonpenetrating deep sclerectomy. 
Patients with early transient hypotony after trabeculectomy had a tendency for better long-term 
surgical outcome.

CONCLUSION: The early postoperative IOP state influences the long-term prognosis after 
glaucoma surgery.

KEYWORDS: Glaucoma/surgery; Intraocular Pressure; Postoperative Period; Prognosis; Tra-
beculectomy.

RESUMO

INTRODUçÃO: A relação entre a pressão intraocular (PIO) no período pós-operatório pre-
coce e a PIO a longo-prazo após uma cirurgia de glaucoma continua por esclarecer. Poucos estu-
dos investigaram os efeitos a longo-prazo da PIO inicial após trabeculectomia ou esclerectomia 
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INTRODUCTION

Trabeculectomy is still considered the gold standard for 
many types of glaucoma and the most widely used surgical 
procedure in glaucoma. It has been associated with a high 
number of short- and long-term complications,1 however, 
several modifications to the original trabeculectomy tech-
niques have been developed to improve success rates and 
reduce the complication rates of this procedure.2 Trabeculec-
tomy results depend mainly on the wound healing response, 
in such a way that scarring is the most common cause of 
trabeculectomy failure.3 Known risk factors for surgical fail-
ure include young age, African ancestry, inflammatory eye 
disease, long-term use of multiple topical medical therapy, 
aphakia, complicated cataract surgery, recent intraocular 
surgery, conjunctival incisional surgery, failed glaucoma fil-
tration surgery and neovascular glaucoma.4

Nonpenetrating deep sclerectomy was popularized as 
an alternative to trabeculectomy due to its increased safety 
profile, as it avoids full-thickness penetration and the po-
tential for sudden hypotony.1 However, pressure lowering 
is reportedly less than with incisional procedures4 and, af-
ter long-term follow-up, surgery can fail to maintain a low 
intraocular pressure (IOP).5

Immediate postoperative IOP is variable after these 
procedures. The relationship between early and late post-
operative IOP was not clarified until now.6 There is limited 
information regarding the long-term prognosis of trab-
eculectomy and nonpenetrating deep sclerectomy accord-
ing to the early postoperative IOP, and published studies 
have differing conclusions on the matter.6-12 Therefore, the 

aim of this study was to evaluate the effects of early postop-
erative IOP after trabeculectomy and nonpenetrating deep 
sclerectomy on surgical prognosis after 2 years.

MATERIAL AND METHODS

The present study was conducted in accordance with 
the tenets of the Declaration of Helsinki. This was a retro-
spective study based on the clinical records of patients with 
open-angle glaucoma who underwent primary trabeculec-
tomy or primary nonpenetrating deep sclerectomy at the 
Ophthalmology Department of Hospital Pedro Hispano, 
Portugal, between January 2010 and July 2020. Only pa-
tients that were followed for at least 24 months after the 
procedure were included. Glaucoma surgery was indicated 
in case of poor IOP control or progressive visual field dam-
age despite maximal medical therapy and in case of intoler-
ance or non-compliance to pharmacological therapy.

The trabeculectomy was carried out using a fornix-
based conjunctival flap. A 4.0x4.0 mm scleral flap with 
one-half scleral thickness was dissected. Sponge pieces 
soaked in a 0.02% mitomycin C solution were placed under 
the conjunctiva for 2-3 minutes. After the removal of the 
sponge pieces, the site was rinsed with 100 mL of balanced 
salt solution. Following the resection of a 1.0x2.0 mm scle-
rocorneal block, a peripheral iridectomy was performed. 
The scleral flap and conjunctiva were closed with 10-0 ny-
lon sutures. Regarding nonpenetrating deep sclerectomy, 
a 5.0×5.0 mm scleral flap was dissected with one-third of 
scleral thickness. A deeper scleral flap measuring 3.0×4.0 
mm was then dissected just above the choroid level and 
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profunda não penetrante, apresentando resultados contraditórios. Este estudo tem como objetivo 
avaliar os efeitos da PIO pós-operatória precoce na taxa de sucesso cirúrgico a longo-prazo após 
as duas técnicas cirúrgicas referidas.

MÉTODOS: Estudo retrospetivo dos doentes com diagnóstico de glaucoma de ângulo aberto 
submetidos a trabeculectomia (86 olhos de 72 doentes) ou esclerectomia profunda não-penetrante 
(137 olhos de 117 doentes) como procedimento primário entre Janeiro de 2010 e Julho de 2020, que 
foram seguidos pelo menos 24 meses após a cirurgia. Para cada um dos procedimentos, a amostra 
foi dividida em três grupos de acordo com a PIO registada no período pós-operatório precoce: PIO 
<6 mmHg, PIO 6-18 mmHg e PIO >18 mmHg. A PIO, o número de fármacos antiglaucomatosos 
e a melhor acuidade visual corrigida pós-operatórios foram comparados entre grupos. Sucesso 
cirúrgico foi definido como PIO pós-operatória ≤18 mmHg ao longo do seguimento a médio e 
longo-prazo. A análise da probabilidade de sucesso cirúrgico foi realizada através da curva de 
sobrevivência de Kaplan-Meier.

RESULTADOS: Doentes com PIO precoce >18 mmHg após trabeculectomia e esclerectomia 
profunda não-penetrante apresentaram um controlo da PIO e taxa de sucesso cirúrgico significa-
tivamente piores a longo-prazo. Doentes com hipotonia transitória precoce após trabeculectomia 
apresentaram uma tendência para resultados cirúrgicos mais favoráveis a longo-prazo. 

CONCLUSÃO: A PIO pós-operatória inicial influencia o prognóstico a longo-prazo após 
cirurgia de glaucoma.

PALAVRAS-CHAVE: Glaucoma/cirurgia; Período Pós-Operatório; Pressão Intraocular; 
Prognóstico; Trabeculectomia.
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advanced anteriorly. Schlemm’s canal was bisected and 
deroofed, and the deep scleral flap was excised leaving in 
place the remaining trabeculo-Descemet’s membrane. A 
collagen or hydroxyethyl methacrylate implant was placed 
on the suprachoroidal space and fixed with a single 10-0 
nylon suture. The superficial scleral flap was sutured with 
two loose single 10-0 nylon sutures. In eyes submitted to 
combined surgery for cataract and glaucoma, phacoemul-
sification was performed first. 

Baseline data included age at the time of the surgery, 
gender, eye laterality, type of glaucoma and surgical inter-
vention. IOP was evaluated preoperatively and through-
out the postoperative follow-up period (1 week, 1 month, 
6 months, 12 months and 24 months after the surgery, ap-
proximately). The study population was divided into three 
groups according to the IOP registered within the first 1-2 
weeks (early postoperative time): Group I included the pa-
tients with hypotony, defined as an early postoperative IOP 
<6 mmHg; Group II included the patients with an early IOP 
6-18 mmHg; Group III included the patients with an early 
IOP >18 mmHg. The main outcome measure was surgi-
cal success, defined as a consistent postoperative IOP ≤18 
mmHg throughout medium- and long-term follow-up pe-
riod. Surgical failure occurred when the postoperative IOP 
exceeded the success range in two consecutive visits during 
medium- and long-term follow-up period (from 1 month 
postoperatively). Eyes requiring further glaucoma surgery 
were also considered failures. Secondary parameters includ-
ed best corrected visual acuity (BCVA) and the number of 
IOP-lowering medications, which were registered preopera-
tively and at 24 months. BCVA was assessed using the deci-
mal scale chart and converted to the logarithm of the mini-
mum angle of resolution (logMAR) for statistical analysis.

All statistical analysis was performed using SPSS soft-
ware version 26.0 (SPSS Inc., Chicago, Illinois, USA), and p-
values <0.05 were considered statistically significant. Contin-
uous variables were described through mean (M) ± standard 
deviation (SD) and categorical variables through absolute 
(n) and relative (%) frequencies. Parametric tests were ap-
plied after the normality of the sample was confirmed by the 
Kolmogorov-Smirnov test. A one-way between-groups anal-
ysis of variance was conducted to explore the differences in 
BCVA, IOP and the number of medications between groups, 
followed by post-hoc comparisons. A paired samples t-test 
was conducted to evaluate the differences in these variables 
over time. Surgical success probability analysis was per-
formed using a Kaplan-Meier survival curve.

RESULTS

TRABECULECTOMY

The records of 86 eyes of 72 patients who underwent pri-
mary trabeculectomy were examined. The mean age was 71.9 
± 9.3 years and the mean follow-up time was 36.2 ± 0.9 months. 
Baseline characteristics and outcomes are summarized in Table 
1. Preoperative IOP was 25.2 ± 9.9 mmHg and it significantly 
decreased to 14.9 ± 5.4 mmHg at 24 months (p<0.001). BCVA 

did not significantly change after the surgery (preoperative 
BCVA 0.3 ± 0.3 logMAR; final BCVA 0.2 ± 0.4 logMAR; p=0.241). 
The number of needed IOP-lowering medications significantly 
decreased from an average of 2.5 ± 1.1 medications preopera-
tively to 0.5 ± 1.0 medications at 24 months (p<0.001).

The sample was divided into three different groups accord-
ing to early postoperative IOP as explained before. The post-
operative outcomes were compared between groups (Table 2). 
Eyes with an early IOP >18 mmHg (group III) presented a sig-
nificantly worse controlled IOP at 6 months (group I-group III, 
p=0.006; group II-group III, p=0.047) and a higher final number 

Table 1. Baseline characteristics and overall outcomes of pa-
tients submitted to trabeculectomy. 

Variables
Number of patients, N 72

Number of eyes, N 86

Age (years), M±SD (range) 71.9 ± 9.3 (47-92)

Gender, N (%)

 Male 44 (51.2%)

 Female 42 (48.8%)

Laterality, N (%)

 Right eye 39 (45.3%)

 Left eye 47 (54.7%)

Surgery, N (%)

 Trabeculectomy alone 17 (19.8%)

 Combined phacoemulsification-trabeculectomy 69 (80.2%)

Diagnosis

 POAG 48 (55.8%)

 Pseudoexfoliative glaucoma 36 (41.9%)

 Pigmentary glaucoma 2 (2.3%)

IOP (mmHg), M±SD (range)

 Preoperative 25.2 ± 9.9 (11-60)

 1 week 9.5 ± 4.9 (1-25)

 1 month 13.1 ± 4.2 (5-26)

 6 months 12.9 ± 3.9 (5-27)

 12 months 13.7 ± 4.1 (5-31)

 24 months 14.9 ± 5.4 (6-54)

BCVA (logMAR), M±SD (range)

 Preoperative 0.3 ± 0.3 (0.0-1.3)

 24 months 0.2 ± 0.4 (0.0-2.0)

Number of medications, M±SD (range)

 Preoperative 2.5 ± 1.1 (0-4)

 24 months 0.5 ± 1.0 (0-4)

Number of eyes that needed medications, N (%) 23 (27.4%)

Number of eyes with surgical success, N (%) 64 (75.3%)

Number of eyes with postoperative complications, N (%) 16 (20.9%)

BCVA, best corrected visual acuity; IOP, intraocular pressure; logMAR, 
logarithm of the minimum angle of resolution; M, mean; N, absolute 
frequencies; POAG, primary open angle glaucoma; SD, standard deviation; 
%, relative frequencies.



Revista da Sociedade Portuguesa de Oftalmologia · Volume 47 · N3 · Julho-Setembro 2023   |   203

Early Postoperative Intraocular Pressure as a Prognostic Factor in Glaucoma Surgery

of IOP-lowering medications (group I-group III, p=0.006; group 
II-group III, p=0.016), comparing with the two other groups. 
Five eyes (5.8%) presented hypotony-related complications 
(clinical hypotony), namely chorioretinal folds in 1 eye (1.2%), 
choroidal detachment in 3 eyes (3.5%) and shallow anterior 
chamber in 1 eye (3.5%). Only one eye with clinical hypotony 
was from group I; the other four were from group II. 

The results of the Kaplan-Meier analysis of the three 
groups with surgical success defined according to the tar-
get IOP ≤18 mmHg are represented in Fig. 1. Surgical suc-

cess was achieved in 13 eyes (86.7%) from group I, 49 eyes 
(75.4%) from group II and 2 eyes (40.0%) from group III. 
Group III showed a significantly worse cumulative suc-
cess rate compared with group I (p=0.011) and group II 
(p=0.038). Patients with early hypotony (group I) presented 
a tendency for a better surgical prognosis than group II, al-
though not statistically significant (p=0.350).

NONpENETRATING DEEp SCLEREC-
TOMY

A total of 137 eyes of 117 patients who underwent pri-
mary nonpenetrating deep sclerectomy were included, 
with a mean age of 71.1 ± 9.4 years and a mean follow-up 
time of 35.35 ± 11.41 months. Table 3 summarizes the base-
line characteristics and overall outcomes. The mean preop-
erative IOP was 22.1 ± 8.7 mmHg, which significantly de-
creased to 14.6 ± 3.5 mmHg at 24 months postoperatively 
(p<0.001). BCVA also showed a significant improvement 
from 0.3 ± 0.3 logMAR preoperatively to 0.2 ± 0.3 logMAR 
at 24 months (p<0.001). The number of needed IOP-lower-
ing medications significantly decreased from an average 
of 2.3 ± 1.2 medications to 0.5 ± 0.9 medications after 24 
months (p<0.001).

A total of 38 eyes underwent neodymium: yttrium 
aluminum garnet (Nd:YAG) laser goniopuncture (LGP) 
to further lower IOP after nonpenetrating deep sclerec-
tomy, 2 eyes from group I, 33 eyes from group II and 3 
eyes from group III. The mean time between the surgery 

Table 2. Comparison of baseline characteristics and postoperative outcomes of eyes submitted to trabeculectomy (N=86), divided ac-
cording to the early postoperative IOP (Group I, IOP <6 mmHg; Group II, IOP 6-18 mmHg; Group III, IOP >18 mmHg).  

Variables Group I Group II Group III p-value
Number of patients 13 53 5
Number of eyes 15 65 5
Age (years), M±SD (range) 69.40 ± 8.50 (56-85) 72.17 ± 9.63 (47-92) 73.40 ± 7.40 (62-80) 0.542
Surgery, N (%)
 Trabeculectomy alone 6 (40%) 11 (16.92%) 0 (0%) 0.068
 Combined phacoemulsification-trabeculectomy 9 (60%) 54 (83.08%) 5 (100%)
IOP (mmHg), M±SD (range)
 Preoperative 26.0 ± 11.2 (16-60) 24.6 ± 9.5 (11-55) 32.8 ± 10.8 (22-48) 0.197
 1 week 3.5 ± 1.6 (1-6) 10.1 ± 3.5 (6-18) 19.4 ± 5.9 (10-25) 0.000*
 1 month 13.2 ± 3.1 (7-19) 12.8 ± 4.1 (5-26) 16.4 ± 7.1 (8-24) 0.193
 6 months 11.1 ± 3.4 (5-18) 13.0 ± 3.8 (6-27) 17.2 ± 4.2 (12-22) 0.008*
 12 months 12.0 ± 4.1 (5-21) 13.8 ± 3.9 (6-31) 16.8 ± 4.7 (9-21) 0.062
 24 months 12.9 ± 2.7 (8-17) 15.2 ± 5.8 (6-54) 16.6 ± 4.4 (11-23) 0.254
BCVA (logMAR), M±SD (range)
 Preoperative 0.2 ± 0.2 (0.0-0.7) 0.3 ± 0.3 (0.0-1.3) 0.4 ± 0.4 (0.0-1.0) 0.291
 24 months 0.3 ± 0.1 (0.0-2.0) 0.2 ± 0.1 (0.0-2.0) 0.2 ± 0.1 (0.0-0.4) 0.746
Number of medications, M±SD (range)
 Preoperative 3.1 ± 1.0 (1-4) 2.4 ± 1.1 (0-4) 2.2 ± 0.8 (1-3) 0.106
 24 months 0.2 ± 0.4 (0-1) 0.5 ± 0.9 (0-3) 1.8 ± 1.8 (0-4) 0.008*
Number of eyes that needed medications, N (%) 3 (20%) 17 (27%) 3 (60%)
Number of eyes with surgical success, N (%) 13 (86,7%) 49 (75.4%) 2 (40%)

BCVA, best corrected visual acuity; IOP, intraocular pressure; M, mean; N, absolute frequencies; SD, standard deviation; %, relative frequencies; *, statistical 
significance.

Figure 1. Kaplan-Meier cumulative probability curve of the surgical success 
rate of trabeculectomy in the groups according to the early postoperative 
intraocular pressure. Group I, early IOP <6 mmHg; group II, early IOP 6-18 
mmHg; group III, early IOP >18 mmHg.
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and the LGP was 42.0 ± 47.7 weeks and the mean IOP 
was 21.5 ± 6.5 mmHg before the laser procedure. Surgi-
cal success was achieved in 26 eyes (68.4%), in which 
LGP was performed 49.1 ± 10.6 weeks after surgery 
with a mean pre-laser IOP of 20.1 ± 0.9 mmHg. Eyes 
that resulted in surgical failure underwent LGP 26.7 ± 
7.6 weeks after surgery with a mean pre-laser IOP of 
24.9 ± 2.7 mmHg.

Table 4 describes the postoperative outcomes of the 
three groups divided according to early postoperative IOP. 
Patients with early IOP >18 mmHg (group III) presented 
a significantly worse controlled IOP at 6 months (group 
I-group III, p=0.022; group II-group III, p=0.038) and at 
12 months (group I-group III, p=0.011; group II-group III, 
p=0.014) than the two other groups. Patients from group 
III also presented a higher final number of IOP-lowering 
medications (group I-group III, p=0.004; group II-group 
III, p=0.001) and a higher proportion of eyes requiring LGP 
(33.3%). A hypotony-related complication (chorioretinal 
folds) occurred in 3 eyes, one from each group. 

Surgical success was achieved in 11 eyes (78.6%) from 
group I, 92 eyes (83.6%) from group II and 1 eye (11.1%) 
from group III. Group III had the lowest success survival 
rate (p<0.001) according to the Kaplan-Meier analysis (Fig. 
2). No differences were detected in the cumulative success 
rate between group I and group II (p=0.599).

DISCUSSION

Lowering IOP remains the principal proven method 
of treatment for glaucoma.13 The target IOP for each eye is 
established according to several factors including the rate 
of progression, initial glaucoma damage, age and life ex-
pectancy. The IOP target must be a compromise between 
treatment benefits and its consequences.4 On one hand, 
glaucoma treatment aims to reduce the IOP low enough to 
reduce the risk of progressive damage and symptomatic 
vision loss. On the other hand, treatment adverse effects 
and complications can be harmful to the patient. Hypo-
tony after glaucoma surgery, for example, can complicate 
with persistent choroidal detachment and hypotony mac-
ulopathy.14

Few studies have evaluated the effect of early IOP status 
after trabeculectomy and nonpenetrating deep sclerectomy 
on long-term surgical success or failure rates. Therefore, 

Figure 2. Kaplan-Meier cumulative probability curve of the surgical success 
rate of nonpenetrating deep sclerectomy in the groups according to the early 
postoperative intraocular pressure. Group I, early IOP <6 mmHg; group II, 
early IOP 6-18 mmHg; group III, early IOP >18 mmHg.

Table 3. Baseline characteristics and overall outcomes of pa-
tients submitted to nonpenetrating deep sclerectomy.

Variables
Number of patients, N 117

Number of eyes, N 137

Age (years), M±SD (range) 71.1 ± 9.4 (42-95)

Gender, N (%)

 Male 62 (45.3%)

 Female 75 (54.7%)

Laterality, N (%)

 Right eye 63 (46.0%)

 Left eye 74 (54.0%)

Surgery, N (%)

 Deep sclerectomy alone 25 (18.2%)

 Combined phacoemulsification-deep sclerectomy 112 (81.8%)

Diagnosis

 POAG 92 (67.2%)

 Pseudoexfoliative glaucoma 42 (30.7%)

 Pigmentary glaucoma 2 (1.5%)

 Other secondary glaucoma 1 (0.7%)

IOP (mmHg), M±SD (range)

 Preoperative 22.1 ± 8.7 (10-60)

 1 week 11.9 ± 6.2 (2-38)

 1 month 12.5 ± 4.2 (4-25)

 6 months 13.0 ± 3.7 (4-28)

 12 months 13.4 ± 3.3 (4-21)

 24 months 14.6 ± 3.5 (3-30)

BCVA (logMAR), M±SD (range)

 Preoperative 0.3 ± 0.3 (0,0-2,0)

 24 months 0.2 ± 0.3 (0,0-2,0)

Number of medications, M±SD (range)

 Preoperative 2.3 ± 1.2 (0-4)

 24 months 0.5 ± 0.9 (0-4)

Number of eyes that needed medications, N (%) 39 (28.5%)

Number of eyes that required Nd:YAG LGP, N (%) 38 (27.7%)

Number of eyes with surgical success, N (%) 107 (78.1%)

Number of eyes with postoperative complications, N (%) 12 (8.8%)

BCVA, best corrected visual acuity; IOP, intraocular pressure; LGP, laser 
goniopuncture; logMAR, logarithm of the minimum angle of resolution; 
M, mean; N, absolute frequencies; Nd:YAG, neodymium-doped yttrium 
aluminum garnet; POAG, primary open angle glaucoma; SD, standard 
deviation; %, relative frequencies.
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the relationship between early and late IOP after glaucoma 
surgery remains unclarified. 

Polikoff et al found a very poor correlation between IOP 
in the early postoperative period and IOP one year after 
successful primary or secondary antimetabolite-augment-
ed trabeculectomy or combined cataract extraction and 
trabeculectomy.9 Benson et al concluded that early post-tra-
beculectomy hypotony within 1 month is associated with 
reduced survival time of blebs.10 

In contrast, several studies found early postoperative 
hypotony to be associated with better IOP control during 
follow-up.6,7,12,15,16 Okimoto et al analyzed the long-term 
success rate of initial trabeculectomy with mitomycin C 
in patients with primary open-angle glaucoma. An IOP 
inferior to 8 mmHg at 2 weeks after surgery was associ-
ated with better IOP control during follow-up. Younger age 
was found to be a risk factor for surgical failure.7 In another 
study, an IOP of 8 mmHg in the first 9-14 days after sur-
gery was suggested as the optimal target for patients with 
preoperative multiple medications in whom IOP control to 
lower normal level was attempted with mitomycin C trab-
eculectomy. Among the factors studied, only the mean IOP 
during the first 9-14 days after surgery was significantly 
correlated with the surgical outcome.15 A non-randomized 
prospective trial involving 105 eyes of 105 patients with 
medically uncontrolled primary and secondary open an-
gle glaucoma who underwent deep sclerectomy concluded 

that an IOP ≤ 5 mmHg in the first postoperative day was a 
significant indicator of favorable surgical outcome.12

In our study, both trabeculectomy and nonpenetrat-
ing deep sclerectomy presented good outcomes, especially 
with lower initial IOP values. Patients with an early IOP 
>18 mmHg had significantly worse IOP control at 6 months 
for both procedures and at 12 months for nonpenetrating 
deep sclerectomy, a higher final number of IOP-lowering 
medications, a higher proportion of eyes requiring LGP af-
ter nonpenetrating deep sclerectomy” and the lowest suc-
cess survival rate. Patients with early transient hypotony 
after trabeculectomy had a tendency for a better long-term 
surgical outcome, although not statistically significant. 

These results suggest that maintaining a lower level of 
IOP during the immediate postoperative period can be ben-
eficial in long-term. Knowledge of this may be helpful for 
clinical decisions during postoperative care, for example, in 
deciding when laser lysis of sutures, LGP or IOP-lowering 
medication introduction are indicated. 

The retrospective nature of this study certainly implies 
several limitations, including the lack of other crucial in-
formation about glaucoma surgery prognosis. There was 
an asymmetry between the number of patients in the three 
groups because the majority of patients had an early IOP be-
tween 6-18 mmHg. In this study, we included both isolated 
and combined glaucoma-phacoemulsification procedures, 
which can influence the results. Patients were followed up 
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Table 4. Comparison of baseline characteristics and postoperative outcomes of eyes submitted to nonpenetrating deep sclerectomy (N=137), 
divided according to the early postoperative IOP (Group I, IOP<6 mmHg; Group II, IOP 6-18 mmHg; Group III, IOP>18 mmHg).  

Variables Group I Group II Group III p-value
Number of patients 13 92 9
Number of eyes 14 111 9
Age (years), M±SD (range) 70.14 ± 11.21 (52-84) 71.65 ± 9.18 (42-95) 66.67 ± 9.77 (46-77) 0.290
Surgery, N (%)
 Deep sclerectomy alone 4 (28.57%) 18 (16.22%) 3 (33.33%) 0.270
 Combined phacoemulsification-deep sclerectomy 10 (71.43%) 93 (83.78%) 6 (66.67%)
IOP (mmHg), M±SD (range)
 Preoperative 18.93 ± 5.53 (11-30) 22.08 ± 8.39 (10-60) 29.22 ± 13.25 (15.50) 0.069
 1 week 4.08 ± 0.95 (2-5) 11.37 ± 3.39 (6-18) 29.33 ± 5.94 (19-38) <0.001*
 1 month 10.23 ± 4.69 (5-20) 12.42 ± 3.67 (4-25) 17,.13 ± 6.73 (4-24) 0.051
 6 months 11.85 ± 3.78 (4-17) 12.94 ± 3.51 (4-28) 16,.11 ± 4.57 (10-24) 0.021*
 12 months 12.38 ± 3.20 (8-18) 13.25 ± 3.10 (4-20) 16.44 ± 4.04 (8-21) 0.009*
 24 months 14.57 ± 4.89 (7-26) 14.35 ± 3.35 (3-30) 16.78 ± 3.35 (10-22) 0.144
BCVA (logMAR), M±SD (range)
 Preoperative 0.08 ± 0.09 (0.00-0.22) 0.32 ± 0.32 (0.00-2.00) 0.38 ± 0.46 (0.00-1.30) 0.093
 24 months 0.07 ± 0.10 (0.00-0.30) 0.17 ± 0.32 (0.00-2.00) 0.32 ± 0.45 (0.00-1.30) 0.235
Number of medications, M±SD (range)
 Preoperative 2.79 ± 0.80 (1-4) 2.27 ± 1.17 (0-4) 2.00 ± 1.73 (0-4) 0.121
 24 months 0.36 ± 0.84 (0-3) 0.41 ± 0.81 (0-4) 1.56 ± 1.33 (0-3) 0.027*
Number of eyes that needed medications, N (%) 3 (21.4%) 28 (25.2%) 6 (66.7%)
Number of eyes that required Nd:YAG LGP, N (%) 2 (14.3%) 33 (29.7%) 3 (33.3%)
Number of eyes with surgical success, N (%) 11 (78.6%) 92 (83.6%) 1 (11.1%)

BCVA, best corrected visual acuity; IOP, intraocular pressure; LGP, laser goniopuncture; logMAR, logarithm of the minimum angle of resolution; M, mean; N, 
absolute frequencies; Nd:YAG, neodymium-doped yttrium aluminum garnet; SD, standard deviation; %, relative frequencies; *, statistical significance.
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in a regular clinical setting without strict protocols for treat-
ment and follow-up. However, this study tries to reflect our 
experience in everyday clinical practice. A larger prospec-
tive comparative study is needed to confirm these results.

CONCLUSION

The early postoperative IOP state influences the long-
term prognosis after glaucoma surgery. Patients with an 
early IOP >18 mmHg had significantly worse IOP control 
and success rate in long-term follow-up for both trab-
eculectomy and nonpenetrating deep sclerectomy. Patients 
with early transient hypotony after trabeculectomy appear 
to have a better long-term surgical outcome.

 CONTRIBUTORSHIP STATEMENT / 
DECLARAçÃO DE CONTRIBUIçÃO:

 
ARV: Material preparation, collection, data analysis, con-

ception, study design and manuscript writing. 
RB, RCB, AS: Material preparation, collection and data 

analysis.
RB, CV, RG, PT: Contributed to the conception and de-

sign of the study. 
All authors reviewed and approved the final manuscript.

RESPONSABILIDADES ÉTICAS

Conflitos de Interesse: Os autores declaram a inex-
istência de conflitos de interesse na realização do presente 
trabalho.

Fontes de Financiamento: Não existiram fontes exter-
nas de financiamento para a realização deste artigo.

Confidencialidade dos Dados: Os autores declaram ter 
seguido os protocolos da sua instituição acerca da publi-
cação dos dados de doentes. 

Proteção de Pessoas e Animais: Os autores declaram 
que os procedimentos seguidos estavam de acordo com os 
regulamentos estabelecidos pela Comissão de Ética respon-
sável e de acordo com a Declaração de Helsínquia revista 
em 2013 e da Associação Médica Mundial.

Proveniência e Revisão por Pares: Não comissionado; 
revisão externa por pares.

ETHICAL DISCLOSURES 

Conflicts of Interest: The authors have no conflicts of 
interest to declare.

Financing Support: This work has not received any 
contribution, grant or scholarship

Confidentiality of Data: The authors declare that they 
have followed the protocols of their work center on the 
publication of data from patients.

Protection of Human and Animal Subjects: The au-
thors declare that the procedures followed were in accord-
ance with the regulations of the relevant clinical research 
ethics committee and with those of the Code of Ethics of 
the World Medical Association (Declaration of Helsinki as 
revised in 2013).

Provenance and Peer Review: Not commissioned; ex-
ternally peer reviewed. 

REfERENCES

1. Conlon R, Saheb H, Ahmed II. Glaucoma treatment trends: 
a review. Can J Ophthalmol. 2017;52:114-24. doi: 10.1016/j.
jcjo.2016.07.013.

2. Khaw PT, Chiang M, Shah P, Sii F, Lockwood A, Khalili A. En-
hanced trabeculectomy: the Moorfields Safer Surgery System. 
Dev Ophthalmol. 2012;50:1-28. doi: 10.1159/000334776.

3. Guedes RAP, Guedes VM, Chaoubah A. Factors associated 
with non-penetrating deep sclerectomy failure in controlling 
intraocular pressure. Acta Ophthalmol. 2011;89:58–61. doi: 
10.1111/j.1755-3768.2009.01630.

4. European Glaucoma Society Terminology and Guidelines for 
Glaucoma, 5th Edition. Br J Ophthalmol. 2021;105:1-169.

5. Khairy HA, Green FD, Nassar MK, Azuara-Blanco A. Con-
trol of intraocular pressure after deep sclerectomy. Eye. 
2006;20:336-40. doi: 10.1038/sj.eye.6701878. 

6. Rong SS, Feng MY, Wang N, Meng H, Thomas R, Fan S, et al. 
Can early postoperative intraocular pressure predict success 
following mitomycin-C augmented trabeculectomy in prima-
ry angle-closure glaucoma. Eye. 2013;27:403-9. doi: 10.1038/
eye.2012.291.

7. Okimoto S, Kiuchi Y, Akita T, Tanaka J. Using the early post-
operative intraocular pressure to predict pressure control af-
ter a trabeculectomy. J Glaucoma. 2014;23:410-4. doi: 10.1097/
IJG.0b013e318285fd7d. 

8. Asamoto A, Yablonski ME, Matsushita M. Predicting 
long-term results of trabeculectomy from early postopera-
tive intraocular pressure levels. Ophthalmic Surg Lasers. 
1996;27:355-60. 

9. Polikoff LA, Taglienti A, Chanis RA, Ramos-Esteban JC, 
Donas N, Tsong J, et al. Is intraocular pressure in the early 
postoperative period predictive of antimetabolite-augmented 
filtration surgery success? J Glaucoma. 2005;14:497-503. doi: 
10.1097/01.ijg.0000185420.87865.c8.   

10. Benson SE, Mandal K, Bunce CV, Fraser SG. Is post-trabeculec-
tomy hypotony a risk factor for subsequent failure? A case 
control study. BMC Ophthalmol. 2005;5:7. doi: 10.1186/1471-
2415-5-7. 

11. Esfandiari H, Pakravan M, Loewen NA, Yaseri M. Predic-
tive value of early postoperative IOP and bleb morphol-
ogy in Mitomycin-C augmented trabeculectomy. F1000Res. 
2017;6:1898. doi: 10.12688/f1000research.12904.2.  

12. Shaarawy T, Flammer J, Smits G, Mermoud A. Low first post-
operative day intraocular pressure as a positive prognostic in-
dicator in deep sclerectomy. Br J Ophthalmol. 2004;88:658-61. 
doi: 10.1136/bjo.2003.029926.

13. Boland MV, Ervin AM, Friedman DS, Jampel HD, Hawkins 
BS, Vollenweider D, et al. Comparative effectiveness of treat-
ments for open angle glaucoma: asystematic review for the US 
Preventive Services Task Force. Ann Intern Med. 2013;158:271-
9. doi: 10.7326/0003-4819-158-4-201302190-00008.

Early Postoperative Intraocular Pressure as a Prognostic Factor in Glaucoma Surgery



Revista da Sociedade Portuguesa de Oftalmologia · Volume 47 · N3 · Julho-Setembro 2023   |   207

14. Tunç Y, Tetikoglu M, Kara N, Sagdık HM, Özarpaci S, Elçioğlu 
MN. Management of hypotony and flat anterior chamber as-
sociated with glaucoma filtration surgery. Int J Ophthalmol. 
2015;8:950-3. doi: 10.3980/j.issn.2222-3959.2015.05.17.

15. Hara T, Araie M, Shirato S, Yamamoto S. Conditions for bal-
ance between lower normal pressure control and hypotony in 
mitomycin trabeculectomy. Graefes Arch Clin Exp Ophthal-
mol. 1998;236:420-5. doi: 10.1007/s004170050100. 

16. Downes SM, Mission GP, Jones HS, O’Neill EC. The predic-
tive value of post-operative intraocular pressures following 
trabeculectomy. Eye. 1994;8:394-7. doi: 10.1038/eye.1994.93. 

Early Postoperative Intraocular Pressure as a Prognostic Factor in Glaucoma Surgery

Corresponding Author/  
Autor Correspondente:

Ana Rita Viana
Ophthalmology Department
Hospital Pedro Hispano
Rua Dr. Eduardo Torres
4464-513 Senhora da Hora, Portugal
E-mail: anaritamviana@gmail.com

ORCID: 0000-0002-1889-6285

https://orcid.org/0000-0002-1889-6285

