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Abstract

IMPORTANCE—Trabeculectomy is the surgical standard of care for patients with medically 

refractory glaucoma. The use of antimetabolite agents, such as mitomycin, has increased the rate 

of complications after trabeculectomy.

OBJECTIVE—To determine the rate of trabeculectomy-related complications during a 25-year 

study.

DESIGN, SETTING, AND PARTICIPANTS—For this retrospective, population-based study, 

we enrolled the residents of Olmsted County, Minnesota, who underwent a trabeculectomy from 

January 1, 1985, through December 31, 2010, at the Mayo Clinic and Olmsted Community 

Hospital. Data were collected from August 2012 to September 2013 followed by data analysis 

through January 2014.
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EXPOSURES—After reviewing the patient records, we determined the occurrence of 

complications, including bleb leak, hypotony, hyphema, choroidal effusion, choroidal hemorrhage, 

blebitis, and endophthalmitis, as they relate to the mitomycin concentration administered during 

the operation. We reviewed relevant publications in Ovid, MEDLINE, and PubMed to identify 

studies representative of the reported trabeculectomy complication rate.

MAIN OUTCOMES AND MEASURES—Cumulative probabilities of short- and long-term 

complications, determined using the Kaplan-Meier method, and the relation to mitomycin 

concentration applied during trabeculectomy.

RESULTS—In 334 patients, 460 eyes underwent trabeculectomy (mean [SD; range] follow-up, 

7.7 [5.7; 0–27.7] years). Among them, 159 eyes had complications, with early complications (<3 

months) in 100 eyes and late complications (≥3 months) in 59 eyes during the follow-up. Ten eyes 

had an early and a late complication. The 20-year cumulative chances of early, late, or any 

complication were 19.7% (95% CI, 16.2%–23.6%), 26.0% (95% CI, 15.0%–36.0%), and 45.0% 

(95% CI, 38.0%–52.0%), respectively. The cumulative probabilities of vision-threatening 

complications during 20 years were 2.0% (95% CI, 0%–4.0%) for blebitis and 5.0% (95% CI, 

1.0%–9.0%) for endophthalmitis. Association between the rate of trabeculectomy complications 

and mitomycin dose used was P = .77. In total, 98 cases (21.3%) underwent further surgical 

procedures related directly to the complication.

CONCLUSIONS AND RELEVANCE—The rate of trabeculectomy-related complications does 

not appear to be associated with mitomycin use during a mean follow-up of 7.7 years. The rate of 

vision-threatening complications appears to be comparable to those of previous studies of shorter 

duration.

Trabeculectomy has historically been the surgical standard of care for patients with 

medically refractory glaucoma. The introduction of adjunctive antimetabolite agents, such as 

fluorouracil and mitomycin, has increased the success rate of trabeculectomy by reducing 

scarring at the filtration site, although these agents have also been reported to increase the 

rate of posttrabeculectomy complications.1–5

The number of trabeculectomies performed during the past 15 years has declined. The 

explanation for this decline is likely multifactorial, including an increase in medical 

management with additional topical agents, concern about trabeculectomy-related 

complications, and an increase in the use of minimally invasive glaucoma procedures and 

glaucoma drainage devices. The Medicare claims from 1995 through 2004 indicated a 53% 

decrease in the number of trabeculectomies and a concomitant 184% increase in tube-shunt 

procedures.6 The Medicare data likely included a glaucoma filtration device (ExPress; 

Alcon) as a tube shunt because of initial coding errors when the device was introduced. The 

downward trend of trabeculectomy was also supported by a survey of members of the 

American Glaucoma Society,7,8 which showed an increasing preference toward tube shunts 

and a decline in trabeculectomy combined with mitomycin treatment because of 

trabeculectomy-associated complications, including blebitis and endophthalmitis.

At the Mayo Clinic, Rochester, Minnesota, the initial surgical intervention for uncontrolled 

open-angle glaucoma is trabeculectomy. In 2007, the concentration of mitomycin used at the 

Mayo Clinic with trabeculectomy was decreased from 0.4 to 0.2 mg/mL in an attempt to 
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decrease the number of complications. Unless contraindicated by other risk factors, the use 

of mitomycin was standardized at 0.2 mg/mL. In this study, we determined the rate of 

trabeculectomy-related complications in Olmsted County, Minnesota, and the cumulative 

probabilities of complications over a longer follow-up. We also evaluated the relationship 

between the concentration of intraoperative mitomycin and postoperative complications for 

potential changes in the complication rate. Prior studies report the incidence of 

endophthalmitis as 1.3% during mean follow-ups of 16 months9 and 2.7 years.10 This study 

constitutes, to our knowledge, the longest population-based study to examine patients for an 

extensive period and to more accurately assess the long-term risk of complications, such as 

endophthalmitis, over the lifetime of the trabeculectomy, which may not be reflected in 

studies of shorter duration.

Methods

The Rochester Epidemiology Project is a database established to facilitate the study of the 

frequency and the natural history of disease in the residents of Rochester and Olmsted 

County in Minnesota and is described in detail elsewhere.11,12

Patients 18 years or older at the time of analysis who underwent trabeculectomy at the Mayo 

Clinic and Olmsted Community Hospital from January 1, 1985, through December 31, 

2010, were identified in the Rochester Epidemiology Project with a computerized database 

search. Follow-up visits were included through 2013. This 25-year interval was chosen to 

provide adequate postsurgical follow-up and follow-up of a previous study by Parc et al,4 

who used the same database to evaluate long-term outcomes of glaucoma filtration surgery 

from 1965 through 1980. The present study was approved by the institutional review board 

of the Mayo Clinic. The study complied with the Health Insurance Portability and 

Accessibility Act and adhered to the tenets of the Declaration of Helsinki. Informed consent 

was waived, and the data were deidentified.

The study primarily included Olmsted County residents with glaucoma who sought medical 

care. From these records, we recorded the concentration of mitomycin applied during 

surgery, intraoperative complications, and all postoperative complications. The 

postoperative complications were characterized as early onset (<3 months after surgery) and 

late onset (≥3 months after surgery). The complications included endophthalmitis, defined as 

the presence of hypopyon and vitreous inflammation; blebitis, defined as localized 

mucopurulent material in or around the bleb without evidence of hypopyon; and bleb leak, 

defined as a positive result of Seidel testing.10 Hypotony was defined as an intraocular 

pressure of no greater than 5 mm Hg. The remaining list of complications included choroidal 

effusion, choroidal hemorrhage, hyphema, microhyphema, and aqueous misdirection. All 

available follow-up information for each patient was recorded; all subsequent procedures to 

address complications were noted.

During the 25 years, all trabeculectomies were performed and managed by glaucoma 

specialists (including C.L.K.), with some assistance from ophthalmology residents. The 

primary treatment of the patients was provided by 8 surgeons. All surgeons used a limbal-

based approach, with the exception of 1 surgeon, who preferred a fornix-based incision and 
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closure technique. When used, mitomycin was applied by saturating cellulose sponges 

placed on the episcleral tissue at a concentration of 0.2 or 0.4 mg/mL for 10 seconds to 5 

minutes. Mitomycin was adequately irrigated out of the subconjunctival space with balanced 

salt solution. From 1985 to 2007, mitomycin at a concentration of 0.4 mg/mL was applied 

for some patients on the basis of risk factors for failure. From 2008 to the present, the 

mitomycin concentration was standardized to 0.2 mg/mL with the surgeon’s discretion to 

increase this concentration in patients with other risk factors for failure.

Demographic information was obtained for risk assessment for complications. Ethnicity/race 

was recorded on the basis of how the patient self-identified on the clinical reports. The 

associations between complications and patient age, sex, ethnicity/ race, family history, prior 

cataract extraction, and prior laser trabeculoplasty were explored through Cox proportional 

hazards regression analysis. The 20-year cumulative percentage of each complication was 

determined with Kaplan-Meier analysis. The 95% CI was calculated for survival curves 

determined at various concentrations of mitomycin. Comparisons among various 

concentrations of mitomycin were completed through the Cox proportional hazards 

regression model that used robust sandwich estimates13 to account for the potential 

correlations among the eyes for patients with both eyes in the study. We reviewed Ovid, 

MEDLINE, and PubMed to identify studies representative of the trabeculectomy 

complication rates reported.

One of the glaucoma specialists(C.L.K.) trained 2 medical students (J.A.O. and M.B.H.) 

before the initial data collection, for quality assurance purposes, in ophthalmic terminology 

and definitions, visual acuity and visual field measurements, and interpretation of eye 

examination records. Meetings were conducted periodically to ensure appropriate and 

accurate data collection.

Results

We identified 348 patients in the Rochester Epidemiology Project who underwent 

trabeculectomy during the study period; 334 of these patients were included in the study 

(eFigure 1 in the Supplement shows the study flowchart with inclusion and exclusion 

criteria). The predominant type of glaucoma was open-angle, followed by pseudoexfoliation 

and narrow-angle glaucoma. Three patients with pediatric glaucoma were included in whom 

the initial trabeculectomy occurred in the pediatric years and subsequent trabeculectomy 

occurred at 18 years or older. All cases of neovascular glaucoma were excluded because our 

institution uses a primary glaucoma drainage device for these high-risk patients.

We evaluated the records from 460 eyes of these 334 patients. The mean age at first 

trabeculectomy was 71 (median, 74) years; mean (SD;range) follow-up was7.7(5.7;0–27.7) 

years. Demographic information about patients with complications is listed in Table 1. 

Baseline clinical characteristics among patients with and without complications were 

similar. Age, sex, ethnicity/race, family history, prior cataract extraction, and prior laser 

trabeculoplasty were not predictors of late trabeculectomy complications (P > .10, Cox 

proportional hazards regression analysis). As depicted in Table 1, men had a higher rate of 

severe complications than did women (39 of 133 [29.3%] vs 27 of 201 [13.4%]). The risk 
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for blebitis or endophthalmitis was 5.3% (7 of 133) in men and 2.0% (4 of 201) in women. 

During the follow-up period, complications developed in 159 eyes, with early complications 

in 100 eyes and late complications in 59 eyes. Ten eyes had an early and a late complication. 

The cumulative risk for any trabeculectomy-related complication during the 20 years was 

45.0% (95% CI, 38.0%–52.0%) (eFigure 2 in the Supplement). The overall, early, and late 

complication rates are summarized in Table 2.

Early and Late Complications

Hyphema and microhyphema were the most frequent early-onset complications, followed by 

hypotony, bleb leak, and choroidal effusion or hemorrhage, respectively. Most hyphema and 

microhyphema resolved without intervention within a few weeks of surgery. No cases of 

aqueous misdirection or endophthalmitis were noted within the first 3 months after surgery.

The most frequent complication at 3 months and later was late bleb leak, which persisted 

and often led to a surgical intervention. The second most frequent late-onset complication 

was hypotony followed by late choroidal effusion. Severe complications, such as blebitis (2 

eyes) and endophthalmitis (8 eyes), developed as time after surgery increased. Three of the 8 

patients with endophthalmitis had concurrent bleb leaks, and 1 patient had undergone 

previous treatment with a scleral buckle procedure for retinal detachment in the affected eye. 

One of the 3 patients with pediatric glaucoma developed bleb leak and endophthalmitis.

The 20-year cumulative risk for each complication is shown in Figure 1. The chances of 

having vision-threatening complications, such as blebitis and endophthalmitis, during the 20 

postoperative years were 2.0% (95% CI, 0%–4.0%) and 5.0% (95% CI, 1.0%–9.0%), 

respectively (Kaplan-Meier). The probability of any late-onset complications during the 20 

years was 26.0% (95% CI, 15.0%–36.0%). No difference in the trabeculectomy-related 

complication rate was seen when we compared complications before and after 2007 (P = .

61).

Complications and Mitomycin Administration

Table 3 shows the distribution of mitomycin doses at none, 0.2, and 0.4 mg/mL in the 460 

eyes. Among the 239 eyes receiving mitomycin with trabeculectomy, the duration of 

mitomycin administration ranged from 10 seconds to 5 minutes in 223 (93.0%). Mean 

exposure to mitomycin (calculated as time in seconds per concentration in milligrams per 

milliliter) was 36.8 and the median (SD; range), 24 (32.8; 0–120). We found no increased 

risk for complications with increased mitomycin concentration. Trabeculectomy-related 

complications were not significantly different between those receiving mitomycin 

concentrations of 0.2 and 0.4 mg/mL (P = .88). We found no difference in the rate of 

endophthalmitis (P = .44) or in the rate of late complications (P = .77) among the 3 

mitomycin treatment groups, as depicted in Figure 2. This study had an 80% chance of 

finding a difference as small as 16% when such a difference existed between the mitomycin 

and no-mitomycin groups (α = .05 and β = 0.20, with the number based on each group).
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Management and Outcome

The median duration of the 159 complications recorded was 13 days; the 25th percentile was 

6 days and the 75th percentile was 37 days. In 98 eyes (21.3%), additional surgical 

procedures were needed to resolve the complication (eFigure 3 in the Supplement). Many of 

the early complications were self-limiting; in contrast, 34 eyes with late-onset complications 

(58%) required surgical intervention. Of the complications, hypotony and bleb leaks were 

the main indications for bleb revisions. The most common interventions were bleb revision 

in 41 eyes (42%), drainage of choroidal effusion or hemorrhage in 18 eyes (18%), and 

intraocular injections in 14 eyes (14%). Although cataract progression was not documented, 

106 eyes (23.0%) had cataract extraction at some time after trabeculectomy.

Blebitis and endophthalmitis did not progress after treatment with topical or intravitreal 

antibiotics, respectively. Bleb revisions or subsequent trabeculectomies after bleb failure, 

intraocular pressure spikes, and decreased vision were not considered a complication but 

rather failure of the trabeculectomy. These variables are not discussed in this report.

Discussion

Overall Complications

This study shows an overall lower rate of trabeculectomy-related complications than 

previous reports with shorter follow-ups. The 20-year cumulative probability of early 

complications (<3 months after trabeculectomy) at 19.7% (95% CI, 16.2%–23.6%) is lower 

than the probability in other published reports,14,15 in which it ranged from 37% to 47% in 

the short term. Our late complication cumulative probability of 26.0% (95% CI, 15.0%–

36.0%) is comparable to that of other reports,10,14,15 which ranged from 14% to 42% for 

long-term complications (mean follow-up, about 5 years). The variability in complication 

rates in previous studies may be from the arbitrary cutoff of early vs late complications, 

which fluctuated from 2 weeks to 3 months postoperatively. Another source of variability in 

reported complication rates is related to the varying definitions of trabeculectomy 

complications. In our study, complications included hyphema, hypotony, aqueous 

misdirection, choroidal effusion or hemorrhage, bleb leaks, blebitis, and endophthalmitis. 

Cataract formation or progression, a well-known trabeculectomy-related complication,16 

was not documented formally. Of the listed complications, our study identified hyphema and 

microhyphema as the most common early complications, similar to other reports, followed 

by hypotony and bleb leak. Although most of these early complications were transient and 

self-remitting, any remnant or persistent complication after 3 months postoperatively should 

be monitored and treated accordingly to prevent further complications.

Bleb-Related Infections

During the study interval, the rate of endophthalmitis was 1.7%, with a mean follow-up of 

7.7 years. This rate is comparable to the endophthalmitis rates of 0.3% to 4.9% found in 

other retrospective studies1,5,9,10,15,17–28 and is lower than that of prospective studies 

(eTable in the Supplement). In the previous Mayo Clinic study of long-term filtration 

surgery outcomes from 1965 to 1980, Parc et al4 reported an endophthalmitis rate of 4% (2 

of 49 patients). Despite our endophthalmitis rate that was significantly lower than that of the 

Olayanju et al. Page 6

JAMA Ophthalmol. Author manuscript; available in PMC 2015 August 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



previous Mayo Clinic study,4 our results were comparable to other similar studies9 that 

reported the cumulative incidence of bleb-associated endophthalmitis from 0.2% to 9.6% 

after various filtration procedures with or without antimetabolite use.

The similarity in surgical history and demographic characteristics between the study by Parc 

et al4 and our study indicated that surgical technique might be a major contributing factor for 

a low rate of complications, especially endophthalmitis. In addition, the rate of 

endophthalmitis (8 cases in 460 eyes) was higher than that of blebitis (3 cases in 460 eyes) 

and had a risk of 2% during 20 years, illustrated through Kaplan-Meier analysis. The 

increased rate of endophthalmitis in comparison with blebitis was attributed to the patients’ 

delay in returning to the clinic during early onset of infection or individual risk factors for 

disease severity. Men also had a higher rate of severe complications than women in this 

study. The factors contributing to this result are unclear. The incidence of severe 

complications in each subset was too small to draw accurate conclusions about sex 

predilections for complications. One could theorize that hormonal factors in women 

contributed to a lower rate of complications; however, the association or the mechanism has 

not been proved.

Recent studies reported bleb leaks as the most common complication of trabeculectomy with 

mitomycin19,20,22,25,27 and as a predisposing factor for blebitis and 

endophthalmitis.17,20,21,29,30 Soltau et al31 reported a likelihood of late-onset bleb leakage in 

bleb-related infection 25.8 times that of a noninfected eye for having a late-onset bleb leak 

in the postoperative period. Our study confirms the association between bleb leaks and 

endophthalmitis; 3 of our patients with endophthalmitis had late-onset bleb leaks before the 

infection. Although routine postoperative examination includes Seidel testing at each visit, 

Seidel testing might not have been performed at each visit during the entirety of the 7-year 

mean follow-up and thus was underreported.

Complications and Mitomycin Administration

Our study suggests that the rate of trabeculectomy-related complications does not appear to 

be associated with mitomycin use as it has been in other studies. An increase in mitomycin 

concentration applied in patients with stable complication risk, the surgical technique used, a 

limited duration of mitomycin administration, or accurate assessment of risk factors may 

contribute to the lack of association. Given that only higher-risk patients undergo mitomycin 

administration with trabeculectomy, the difference in complications based on mitomycin 

dose might not have been significant. These patients may be at a higher risk for 

trabeculectomy failure and therefore have a decreased risk for choroidal effusion or 

hemorrhage, bleb leaks, and endophthalmitis based on this pattern of care at our institution. 

The 8 glaucoma specialists involved in the trabeculectomies were experienced in assessing 

appropriate mitomycin applications, which might account for the similar complication rate 

with or without mitomycin administration. The sample size in each group receiving 

mitomycin at doses of none, 0.2, and 0.4 mg/mL was sufficient to provide an 80% chance of 

finding a minimum difference of 16% between groups if a difference this large existed (α = .

05 and β = 0.20). However, the inconsistency of mitomycin application time, ranging from 

Olayanju et al. Page 7

JAMA Ophthalmol. Author manuscript; available in PMC 2015 August 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



10 seconds to 5 minutes, showed a wide distribution too complex for computing 

complication risk assessment.

In this study, the complication rate was unchanged during the 25-year study period 

regardless of changes in mitomycin administration before and after 2007. This unchanged 

rate could be attributed to consistency in surgical technique during the study years among 

the 8 glaucoma specialists in Olmsted County. Soltau et al31 reported young age, black race, 

primary open-angle glaucoma, and an inferior location of filtering bleb as risk factors for 

trabeculectomy complications. Although some of these risk factors were assessed in this 

study, black individuals constituted 2.4% of the study population, and inferior 

trabeculectomy was not used by the 8 surgeons. The white homogeneity of our study 

population requiring less mitomycin exposure could be another possible confounding 

variable for the lack of increased risk for complications with mitomycin administration.

Complication-Related Interventions

Most of the trabeculectomy complications (ie, hyphema, hypotony, and bleb leaks) were 

self-limited; however, the more persistent complications required surgical intervention. Our 

rates of bleb revision (8.9%) and overall complication-related surgical intervention (21.3%) 

were similar to rates of 2% to 17% for bleb revisions in other reports10,14,15,17,26 and 7% to 

85% for all procedures.5,14,15,21,28 The large discrepancy in the intervention rate reported in 

the literature resulted in part from differences in the inclusion or exclusion of specific 

procedures, such as laser suture lysis and cataract extraction.

Study Advantages and Limitations

Our study has the advantages of being a large patient series, including short- and long-term 

complications, having a mean follow-up of more than 7 years, and using analysis of surgical 

outcome with Kaplan-Meier statistics. The use of surgical judgment to adjust mitomycin 

concentrations may be considered a strength in realistic settings for favorable outcomes. The 

overall complication rate may reflect the performance of the trabeculectomy by glaucoma 

specialists, a surgical group experienced in adjusting mitomycin exposure. The limitations of 

the study include its retrospective design, multiple surgeons, and a homogeneous population 

of white patients that is unrepresentative of the general population of patients with 

glaucoma. Therefore, the study results may not be applicable for a more heterogeneous 

population. The mixture of pediatric and adult glaucoma, although small, is a confounding 

factor given that pediatric glaucoma presents with a varying assemblage of complications 

compared with adult glaucoma and has an elevated risk for vision-threatening 

complications.

Conclusions

We report a 25-year review of the trabeculectomy complication rate in a well-defined 

population. This study indicates that our complication rates are favorable compared with 

many published studies that reported a higher complication risk during a shorter study 

period. Our study did not show a linear trend in complications with mitomycin, which may 

reflect surgical techniques and the surgical judgment of mitomycin application by the 
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glaucoma specialists. Given the higher rate of endophthalmitis juxtaposed with blebitis, 

further care will be given for patient education regarding a timely return visit for 

postoperative complications to prevent late detection of vision-threatening outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Cumulative Risk for Trabeculectomy-Related Complications
The 20-year cumulative percentage of trabeculectomy-related complications were calculated 

by Kaplan-Meier analysis. Error bars indicate 95% CI.
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Figure 2. Kaplan-Meier Curve of Trabeculectomy-Related Complications With Various 
Mitomycin Concentrations
Kaplan-Meier curve shows the cumulative risk of all complications with no administration 

of mitomycin or mitomycin concentrations of 0.2 and 0.4 mg/mL during a 10-year follow-

up.

Olayanju et al. Page 12

JAMA Ophthalmol. Author manuscript; available in PMC 2015 August 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Olayanju et al. Page 13

T
ab

le
 1

D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic
s 

of
 th

e 
St

ud
y 

Po
pu

la
tio

n 
E

xp
er

ie
nc

in
g 

Se
ve

re
 C

om
pl

ic
at

io
ns

C
ha

ra
ct

er
is

ti
c

C
om

pl
ic

at
io

na

A
ll 

P
at

ie
nt

s 
(N

 =
 3

34
)b

B
le

b 
L

ea
k 

(n
 =

 3
1)

C
ho

ro
id

al
 E

ff
us

io
n/

 H
em

or
rh

ag
e 

(n
 =

 2
4)

B
le

bi
ti

s 
(n

 =
 3

)
E

nd
op

ht
ha

lm
it

is
 (

n 
= 

8)

Pa
tie

nt
 a

ge
 a

t i
ni

tia
l s

ur
ge

ry
, m

ea
n 

(S
D

; r
an

ge
),

 y
63

 (
21

; 6
–8

8)
74

 (
17

; 0
–8

6)
57

 (
15

; 4
0–

68
)

65
 (

24
; 6

–8
0)

71
 (

15
; 0

–1
03

)

Se
x

 
M

al
e

18
14

3
4

13
3

 
Fe

m
al

e
13

10
0

4
20

1

E
th

ni
ci

ty
/r

ac
e

 
W

hi
te

28
22

3
7

31
2

 
B

la
ck

3
0

0
1

8

 
A

si
an

0
2

0
0

5

 
H

is
pa

ni
c

0
0

0
0

1

 
O

th
er

/u
nk

no
w

n
0

0
0

0
8

Fa
m

ily
 h

is
to

ry
 o

f 
gl

au
co

m
a

 
Y

es
17

8
2

3
16

2

 
N

o
14

16
1

5
17

2

L
at

er
al

ity
, N

o.
 o

f 
ey

es

 
R

ig
ht

13
8

1
3

22
5

 
L

ef
t

18
16

2
5

23
5

Pr
ev

io
us

 c
at

ar
ac

t, 
N

o.
 o

f 
ey

es

 
Y

es
1

1
0

2
30

 
N

o
30

23
3

6
43

0

Pr
ev

io
us

 la
se

r 
tr

ab
ec

ul
op

la
st

y,
 N

o.
 o

f 
ey

es

 
Y

es
11

17
2

4
18

8

 
N

o
20

7
1

4
27

2

a V
al

ue
s 

ar
e 

ex
pr

es
se

d 
as

 n
um

be
r 

of
 p

at
ie

nt
s 

un
le

ss
 s

pe
ci

fi
ed

 o
th

er
w

is
e.

b In
cl

ud
es

 4
60

 e
ye

s.

JAMA Ophthalmol. Author manuscript; available in PMC 2015 August 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Olayanju et al. Page 14

Table 2

Postoperative Complication Rates

Complication

No. (%) of Eyes

Early (n = 100)a Late (n = 59)b All (N = 159)

Hyphema 38 (38.0) 5 (8.5) 43 (27.0)

Bleb leak 13 (13.0) 18 (30.5) 31 (19.5)

Hypotony 17 (17.0) 13 (22.0) 30 (18.9)

Microhyphema 17 (17.0) 1 (1.7) 18 (11.3)

Choroidal effusion 7 (7.0) 10 (16.9) 17 (10.7)

Endophthalmitis 0 8 (13.6) 8 (5.0)

Choroidal hemorrhage 7 (7.0) 0 7 (4.4)

Blebitis 1 (1.0) 2 (3.4) 3 (1.9)

Aqueous misdirection 0 2 (3.4) 2 (1.3)

a
Indicates less than 3 months after trabeculectomy.

b
Indicates 3 months or longer after trabeculectomy.

JAMA Ophthalmol. Author manuscript; available in PMC 2015 August 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Olayanju et al. Page 15

Table 3

Relation Between Mitomycin Concentration and Complications

Mitomycin Dose, mg/mL No. of Eyes

Cases, No. (%) of Eyes

Endophthalmitis Any Complication

None 221 4 (1.8) 74 (33.5)

0.2 88 2 (2.3) 22 (25.0)

0.4 151 2 (1.3) 35 (23.2)

All 460 8 (1.7) 131 (28.5)
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