
Intermediate-term
comparison of
trabeculectomy with
intraoperative
mitomycin-C
between Asian
American and
Caucasian glaucoma
patients: a case-
controlled
comparison

SK Law, SP Modjtahedi, A Mansury and J Caprioli

Abstract

Purpose Compare the efficacy and survival of

trabeculectomy with intraoperative

mitomycin-C (MMC) between Asian American

and Caucasian patients in the same clinical

setting.

Methods In total, 29 Asian American

patients (29 eyes) with trabeculectomies were

matched case to case with 29 Caucasian

patients (29 eyes) retrospectively. Matching

criteria included age, glaucoma subtype, and

preoperative intraocular pressure (IOP),

gender, surgeon, ocular history, and glaucoma

medications. Criteria of success included:

(1) Final IOP 45 and o22mmHg, (2) IOP

reduction Z20%, or final IOP r10mmHg,

and (3) without additional glaucoma surgery,

loss of light perception, or complication.

Results Mean follow-up durations of Asian

American and Caucasian group were

40.11722.5 months and 38.8717.7 months,

respectively (P¼ 0.81). At the final visits, IOP

decreased from 18.776.1 to 10.974.0mmHg

(Po0.0001) in the Asian American group, and

from 19.075.5 to 11.073.8mmHg (Po0.0001)

in the Caucasian group. There were no

significant differences between the two groups

in IOP levels at 6 months, 1 year, and final

visits. The probabilities of trabeculectomy

survival (continuing to meet definition of

success criteria) at 12 and 48 months were 75.9

and 56.6% in the Asian American group and

82.8 and 66.6% in the Caucasian group,

respectively. (P¼ 0.46) There were no

significant differences for rates of surgical

success, failure, complication, vision decrease,

hypotony, and cataract development. Patients

who had episodes of hypotony had a higher

rate of diagnosis of low-tension glaucoma

subtype (P¼ 0.02).

Conclusions In a case-controlled comparison

of an intermediate-term follow-up of

trabeculectomy with intraoperative MMC,

Asian American patients have a similar

efficacy and survival probability as Caucasian

patients.
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Introduction

In the latest US census, Asian Americans make

up 4.2% of the total US population and their

10-year population growth rate was five times

the rate of the total population.1 Asian

Americans in the United States are a diverse

group of people, composed of different cultural

and ethnic backgrounds. Although certain

ethnic groups in East Asia, such as the Chinese,

Japanese, Vietnamese, and Mongolian, were
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reported to have a difference in proportion of glaucoma

subtypes,2–4 lower average intraocular pressure (IOP),5–9

and difference in response to glaucoma surgical

management than the Caucasian,10–12 clinical studies on

glaucoma of the American Asian population are few.13,14

Based on the Medicare claims available in 1999, which

categorized patients into different racial groups

including Asian, white, and black, the rate of diagnosis of

primary open angle glaucoma (POAG) among the Asian

Medicare recipients (4.2%) was significantly lower than

the rate among the white (5.1%) and black (8.6%) people.4

In addition, a high prevalence of low-tension glaucoma

has been reported in the Japanese.2,5,15 A lower target IOP

may need to be set to decrease the chance of progressive

glaucomatous optic neuropathy. From the studies

conducted on overseas Asians with POAG, the success

rate of trabeculectomy without use of antimetabolite

appears to be lower than the success rate in

Caucasian.10,11,16 Wong et al reported a 3-year success rate

of only 36% for trabeculectomy in Asians with POAG,

but the rate was higher if antimetabolite was used and

approached the rate observed in Caucasians reported in

the western studies.12,16–20 However, comparison of

glaucoma surgical management in Asian and Caucasian

populations is difficult because of the different surgical

techniques, ophthalmic practice and medical care

environments, and glaucoma managements in different

countries.

The purpose of this study was to evaluate the efficacy

of trabeculectomy with intraoperative application of

mitomycin-C (MMC) in Asian American patients

compared with Caucasian patients. We conducted a

retrospective case-controlled comparison between Asian

American and Caucasian glaucoma patients who had

received a trabeculectomy with intraoperative MMC at

the same clinic by the same surgeons. These patients

were on maximal tolerated medical therapy and were

judged to require additional IOP reduction to prevent

further progression of functional visual loss.

Materials and methods

This study was approved by the Institutional Review

Board of the University of California, Los Angeles.

Trabeculectomies performed at our institute by two

surgeons (SKL, JC) from July 1997 to April 2003 (69

months) were retrospectively reviewed. Patients who

were Asian American in ethnicity, older than 30 years of

age, and had at least 1 year of follow-up at our institute

after the surgery were included. Patients’ ethnicities were

identified based on the ethnicity recorded in the medical

records.

Preoperative data were collected from the records of

the patients within 3 months before the operation, and

included age, gender, race, IOP, visual acuity, slit-lamp

and fundus examination findings, specific diagnosis of

glaucoma subtype, and other ocular history. The enrolled

Asian American patients were matched case by case with

Caucasian patients with trabeculectomy and

intraoperative MMC application during the same study

period. Primary matching criteria included age

(difference within 20% of the age), glaucoma subtype,

and preoperative IOP (difference within 20% of the IOP).

Secondary matching criteria included gender, surgeon

who performed the operation, ocular history, and

preoperative number of glaucoma medications

(difference within one medication).

To avoid a potential bias in abstracting the Caucasian

patients to match the Asian American patients who had

trabeculectomy and intraoperative MMC, two

investigators (SKL, SM) were involved in the matching

process. One investigator (SM) was responsible for

abstracting the Caucasian patient cases based on the

relevant matching criteria, and the other investigator

(SKL) was responsible for selecting the best-matched

control case when several cases were available.

The surgeries were performed by two surgeons (SKL,

JC) using the same technique. A superior limbal-based

conjunctival flap was created. A 4.0� 3.0 mm scleral flap

was outlined with a surgical blade at 12 : 00 position.

Pieces of cut weck-cel soaked in MMC of concentration

0.3 mg/ml were placed under the Tenon capsule and

conjunctiva on the sclera at the outlined flap area for

1 min. The weck-cel pieces were removed followed by

thorough irrigation of the area exposed to MMC with

30 cc of balanced salt solution. Then, a partial-thickness

4.0� 3.0 mm rectangular sclera flap was dissected. A

block of trabecular section was removed anterior to the

scleral spur by a Kelly punch or number 75-microsurgery

blade, and a peripheral iridectomy was performed. The

scleral flap was sutured at the two corners of the scleral

flap with interrupted 10–0 nylon sutures to ensure a

slight egression of aqueous yet maintain adequate

anterior chamber’s depth. Finally, the conjunctiva and

Tenon capsule were sutured with a continuous 9–0

polyglactin suture (Vicryls).

Postoperatively, patients received a 4-weeks tapering

dose of 1% prednisolone acetate ophthalmic drop

starting with four times daily. Suture lysis was

performed with argon laser for inadequate IOP control or

a low filtering bleb between 1 and 4 weeks after the

surgery. The target IOP before laser suture lysis or the

addition of ocular hypotensive therapy was low teens or

less, with the goal of preventing further progression of

functional visual loss. Subconjunctival injection or

needling of the bleb with 5-fluorouracil (5-FU) was

performed to maintain the function of the filtering bleb

according to the discretion of surgeons.
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Postoperative data were collected from the records for

visits that fell into six different postoperative intervals.

The six intervals were set as follows: Visit 1 as 0–2 days

after operation, Visit 2 as 5–10 days after operation, Visit

3 as 20–40 days after operation, Visit 4 as 60–120 days

after operation, Visit 5 as 121–240 days after operation,

and Visit 6 as 241–480 days after operation. Postoperative

data on patients who had follow-up beyond 1 year were

also recorded up to 5 years. Postoperative data collected

from the visits included vision, IOP, slit-lamp and fundus

examination findings, number of glaucoma medications

used, and surgical complications.

Criteria of success included: (1) IOP reduction at least

20% of the preoperative IOP, or final IOP equaled

10 mmHg or less, and (2) final IOP 45 mmHg and

o22 mmHg, and (3) without additional glaucoma

surgery, loss of light perception, or devastating

complication. Devastating complications were defined as

complications that might result in a significant decrease

of vision or required surgical correction, including, but

not limited to, large choroidal effusion, suprachoroidal

haemorrhage, retinal detachment, vitreous haemorrhage,

or endophthalmitis. A complete success required no

glaucoma medication to achieve the final IOP control,

and qualified success required the use of glaucoma

medication(s).

Surgical failure was defined as IOP reduction less than

20% of the preoperative IOP, or final IOP r5 mmHg or

Z22 mmHg, progression to no light perception, a need

for additional glaucoma surgery, or occurrence of a

devastating complication. In those cases categorized as

failures, the IOPs, visual acuities, and glaucoma

medication used were recorded on the dates when

further intervention was recommended or a devastating

complication occurred. Hypotony was defined as IOP

r5 mmHg beyond Visit 3 (1 month follow-up),

development of hypotony maculopathy, or requirement

of surgical intervention. Decrease of vision was defined

as more than one line of decrease of best-corrected vision

as measured with Snellen acuity 1 year after

trabeculectomy. The 1-year follow-up visit was chosen as

a reference for comparison because of unequal lengths of

follow-up among patients.

Statistical analysis was performed with SPSS for

Windows (SPSS, Chicago, IL, USA). Unpaired Student’s

t-test and w2 analysis were performed to compare the

demographic data and the IOPs of different visits

between the Asian American group and Caucasian

group. Paired Student’s t-test was used to compare the

preoperative and postoperative values of IOP of each of

the two groups. Rates of surgical success and failure,

visual acuity decrease, and hypotony were analysed with

w2 test. Kaplan–Meier survival analysis for success

(complete and qualified success) was calculated with the

Log rank test. A two-tailed Pr0.05 was considered

statistically significant. The detectable differences of IOP

level between the Asian American group and Caucasian

group were calculated at a power of 80% with a¼ 0.05.

Results

In all, 37 Asian American patients who had

trabeculectomies with intraoperative MMC application

were considered for participation in the study. Eight

patients had less than 1 year of follow-up and so were

excluded, thus allowing for 29 Asian American patients

(29 eyes) to be enrolled. The 29 patients enrolled were

successfully matched with 29 Caucasian patients with

trabeculectomy and intraoperative MMC application on

the basis of age, glaucoma subtype, and the preoperative

IOP. Secondary matching criteria included gender,

surgeon who performed the operation, and ocular

history, with partial success on matching. In each group,

25 of 29 patients (86.2%) were diagnosed with POAG.

Table 1 summarizes the demographic characteristics of

the Asian American and Caucasian patients. There were

14 Chinese patients (48.3%), 10 Japanese patients (34.5%),

four Korean patients (13.8%), and one Filipino patient

(3.4%) in the Asian American group. The differences in

age, sex, glaucoma subtype, previous ocular surgery,

length of follow-up, preoperative IOP, and number of

glaucoma medications were not statistically significant

between the two groups.

There were statistically significant decreases of IOP for

both the Asian American group and Caucasian group

after a trabeculectomy with intraoperative MMC

application. At 1 year after the surgery, IOP decreased

from 18.776.1 to 10.973.9 mmHg (Po0.0001) in the

Asian American group, and from 19.075.5 to

10.773.6 mmHg (Po0.0001) in the Caucasian group. At

the final visits, IOP decreased to 10.974.0 mmHg in the

Asian American group (Po0.0001) and 11.073.8 mmHg

in the Caucasian group (Po0.0001). Table 2 and Figure 1

represents the comparison of the IOPs between the two

groups in each follow-up visit. There was no significant

difference between the two groups in postoperative IOP

levels except for Visit 3 (20–40 days after trabeculectomy,

P¼ 0.05). The current study had an 80% power to detect a

difference of 2.7 mmHg between the two groups at 1 year

follow-up at a a¼ 0.05.

The probability of trabeculectomy survival (IOP

reduction Z20% or final IOPr10 mmHg; and final IOP

was 45 and o22 mmHg, without additional glaucoma

surgery, loss of light perception, or devastating

complication, with or without medication) at 12, 36, and

48 months was 75.9, 56.6, and 56.6%, respectively, in the

Asian American group and 82.8, 74.9, and 66.6%,

respectively, in the Caucasian group. (Figure 2, P¼ 0.46
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Log rank test) No significant difference were observed

between the two groups in regards to the rates of

complete surgical success, qualified surgical success,

surgical failure, postoperative requirement of laser

suture lysis or subconjunctival injection of 5-FU, decrease

of best-corrected visual acuity, and hypotony (Table 3,

Figure 3). The current study had an 80% power to detect

a difference of 50% of survival rate (or relative risk of

0.33) between the two groups based on the survival rate

of 75% at 36 months in the Caucasian group.

Table 3 summaries the reasons for surgical failure in

each group. Five patients in the Asian American group

and three patients in the Caucasian group required

additional glaucoma surgery for glaucoma control. Of

the total of eight patients of the two groups, four received

Ahmed glaucoma valve implantation and four had

repeated trabeculectomy with intraoperative MMC

application. Additional glaucoma operations were

performed at a mean of 18.878.8 months after the initial

trabeculectomy.

Complication rates of trabeculectomy were relatively

low in both the Asian American group (one bleb leakage)

and Caucasian group (one bleb leakage, one hypotony

maculopathy, and one large choroidal effusion). There

was no significant difference in hypotony rates between

the two groups, but the Caucasian group only had two

Table 1 Demographic characteristics of the Asian American and Caucasian glaucoma patients.

Asian glaucoma
patients (n¼ 29)

Caucasian glaucoma
patients (n¼ 29)

P-value

Mean age in years (7SD) 58.9715.4 61.7715.2 0.50
Sex, female/male 17/12 20/9 0.71

Glaucoma subgroup 1.00
POAG 25 (86.2%) 25 (86.2%)
PACG 1 (3.5%) 1 (3.5%)
Juvenile glaucoma 2 (6.9%) 2 (6.9%)
Uveitic glaucoma 1 (3.5%) 1 (3.5%)

Previous ocular surgery 0.83
None 15 (51.7%) 17 (58.6%)
Cataract operation 10 (34.5%) 8 (27.6%)
Trabeculectomy 1 (3.5%) 2 (6.9%)
Combined cataract and trabeculectomy 3 (10.3%) 2 (6.9%)

Pseudophakia 13 (44.8%) 10 (34.5%) 0.59
Preoperative IOP in mmHg (7SD) 18.776.1 19.075.5 0.86
Preoperative number of glaucoma medications (7SD) 3.371.0 3.071.1 0.22
Surgery performed by SKL/JC 10/19 7/22 0.56
Length of follow-up in months (7SD) 40.1722.5 38.8717.7 0.81

SD¼ standard deviation, POAG¼primary open angle glaucoma, PACG¼primary angle closure glaucoma, IOP¼ intraocular pressure.

Table 2 Intraocular pressure (IOP) comparison between Asian American and Caucasian groups

Before operation Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Final visit

Interval Within 3 months
before

surgery

0–2 days
after

surgery

5–10 days
after

surgery

20–40 days
after

surgery

60–120 days
after

surgery

120–240 days
after

surgery

241–480 days
after

surgery
Number of

Asian patients
29 29 29 29 29 29 29 29

Asian mean IOP
in mmHg (7SD)

18.776.1 7.974.6 8.374.5 10.775.1 10.375.1 10.974.0 10.973.9 10.974.0

Number of
Caucasian patients

29 29 29 29 29 28 29 29

Caucasian mean
IOP in
mmHg (7SD)

19.075.5 7.975.2 8.274.6 8.473.4 9.573.7 10.374.0 10.773.6 11.073.8

P-value 0.86 0.99 0.93 0.05 0.47 0.59 0.83 0.92

SD¼ standard deviation.
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patients that developed hypotony (IOPr5 mmHg

beyond 1-month follow-up). One of the two patients had

a bleb leak and required a revision. The other patient had

hypotony maculopathy and required revision. In the

Asian group, five patients developed IOPo5 mmHg

beyond 1-month follow-up. One patient required

reformation of the anterior chamber with viscoelastic

material. The intervention was successful and patient

achieved good pressure control without glaucoma

medication. Another patient had bleb leak and required a

revision. The other three patients had episodes of IOP

between 4–5 mmHg beyond 1-month follow-up but

required no additional intervention. Of these seven

patients from the two groups that had episodes of
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Figure 1 Intraocular pressure comparison between Asian
American and Caucasian glaucoma patients with error bars
signify standard deviation.
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Figure 2 Results of Kaplan–Meier life-table analysis. (Log rank
significance¼ 0.54) Criteria of success: (1) IOP reduction at least
20% of the preoperative IOP, or final IOP 10 mmHg or less,
(2) final IOP was greater than 5 mmHg and less then 22 mmHg,
(3) without additional glaucoma surgery, loss of light perception,
or devastating complication, (4) with or without antiglaucoma
medication(s).

Table 3 Comparison of rates of success, failure, decrease of
best-corrected vision more than one line on Snellen chart testing
at 1 year follow-up, and hypotony between Asian and Caucasian
glaucoma patients with trabeculectomy and intraoperative
mitomycin-C

Asian
patients

Caucasian
patients

P-value

Complete success 15 (51.7%) 15 (51.7%)
Qualified success 4 (13.8%) 6 (20.7%)
Mean final number of
antiglaucoma medication
used by qualified
success eyes (7SD)

2.371.5 2.070.6 0.72

Failure 10 (34.5%) 8 (27.6%)

Reasons for failure
Uncontrolled IOP required
additional glaucoma surgery

6 (20.7%) 3 (10.3%)

IOP decrease o20% 3 (10.3%) 2 (6.9%) 0.56
Bleb revision for leak 1 (3.4%) 1 (3.4%)
Bleb revision for hypotony 0 (0%) 1 (3.4%)
Large choroidal required
surgical drainage

0 (0%) 1 (3.4%)

Eyes required laser suture lysis 9 (31.0%) 8 (27.6%)
Eyes required 5-FU injection 2 (6.9%) 1 (3.4%) 0.84
Eyes required laser suture lysis
and 5-FU injection

2 (6.9%) 1 (3.4%)

Vision decreases 4one line
at 1 year follow-up

4 (13.8%) 5 (17.2%) 1.00

Hypotony 5 (17.2%) 2 (6.9%) 0.42

IOP¼ intraocular pressure.
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chart testing at 1 year follow-up, and hypotony between Asian
American and Caucasian glaucoma patients with trabeculect-
omy and intraoperative MMC.
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postoperative hypotony, three patients (42.9%) had

POAG with possible low-tension glaucoma subtype. In

the contrary, only three patients in the rest of the 51

patients (5.9%) without episode of postoperative

hypotony had low-tension glaucoma subtype (P¼ 0.02).

Sixteen (55.2%) of the 29 Asian American patients and

19 (65.5%) of the 29 Caucasian patients were phakic prior

to the trabeculectomy. Of the 35 phakic patients with

natural lens (both Asian American and Caucasian), 15

(42.9%) had development or increase of cataract, or

required cataract surgery. Seven (43.8%) of the 16 Asian

American patients and 8 (42.1%) of the 19 Caucasian

patients had development or increase of cataract, or

required cataract surgery. (P¼ 0.81) Cataract operations

were performed in an average of 11.776.6 months (range

4–24 months) after trabeculectomy.

Decrease of vision was defined as more than one line

of decrease of best-corrected vision as measured with

Snellen acuity 1 year after trabeculectomy. Among the

four patients with decrease of best-corrected visual

acuity more than one line in the Asian American group,

three patients had pseudophakia and one patient was

phakic. One Asian American patient developed a central

retinal vein occlusion 5 weeks after trabeculectomy. The

severe decrease of vision in this patient was thought to be

unrelated to the trabeculectomy and this patient was not

included in the analysis of visual acuity decrease. In the

Caucasian group, three of the five patients with visual

acuity decrease had pseudophakia and two patients had

natural lens. One of the five patients had a large

choroidal effusion that required surgical drainage and

another patient had hypotony maculopathy that required

a revision of the trabeculectomy.

Although 86.2% of patients included in our study had

primary open angle and no history of previous glaucoma

surgery, it is possible that the small proportion of patients

with other glaucoma subtypes or a history of previous

glaucoma surgery could affect the survival analysis.

Thus, we reanalysed our data using only Asian

Americans and Caucasians who had POAG and no

previous history of glaucoma surgeries. Six patients in

the Asian American group and seven patients in the

Caucasian group had glaucoma subtypes other than

POAG or a history of previous glaucoma surgeries

(trabeculectomies) and thus were excluded from the

reanalysis. The results of the comparison between the

remaining 23 Asian American patients (eyes) and 22

Caucasian patients (eyes) were similar to those of the

larger sample. At 1 year of follow-up, IOP decreased

from 17.075.4 mmHg to 11.073.9 mmHg (Po0.0001) in

the Asian American group and from 18.975.4 mmHg to

10.373.3 mmHg (Po0.0001) in the Caucasian group. At

the final visit, IOP decreased to 10.773.6 mmHg in the

Asian American group and 11.073.3 in the Caucasian

group. There were no significant differences between the

two groups in IOP levels at any follow-up visits. The

probabilities of trabeculectomy survival at 12, 36, and 48

months were 73.9, 64.1, and 64.1% in the Asian American

group and 81.8, 81.8, and 70.1% in the Caucasian group,

respectively. (P¼ 0.40) There were no significant

differences for rates of surgical success, failure,

complications, vision decrease, requirement of

postoperative laser suture lysis or subconjunctival

injection of 5-FU, and hypotony.

Discussion

Glaucoma surgery has been reported to have a lower

success rate in black patients who had advanced

glaucoma uncontrolled with medical therapy compared

to Caucasian patients.20–23 Studies on Asian patients in

South East Asia have also reported a lower success rate

of trabeculectomy than the success rate reported on

Caucasian populations in the western literature.10,11,16

However, the survival of trabeculectomy improved with

use of intraoperative antimetabolite as adjuvant, and the

more liberal use of intraoperative antimetabolites was

advocated in the Asian population.11,12 Comparisons of

survival of trabeculectomy performed in different

populations were limited by the different clinical settings

in various countries, such as surgical techniques, length

of follow-up, and criteria for success. In the present

study, the efficacy of trabeculectomy with intraoperative

MMC application in Asian American patients and

Caucasian patients was case-matched and compared in

the same clinical setting, with surgery and follow-up

performed by the same surgeons, and using the same

criteria for surgical success. There were no significant

differences between the Asian American and Caucasian

groups in regards to the cumulative survival, and rates of

surgical success, failure, complication, hypotony, and

vision decrease. The probabilities of trabeculectomy

survival at 1 year and 4 years were 75.9 and 56.6% for the

Asian American group and 82.8 and 66.6% for the

Caucasian group, respectively. When the comparison

was limited to eyes with POAG and without previous

glaucoma surgery, the probability of trabeculectomy

survival at 4 years improved to 64.1% for the Asian

American group and 70.1% in the Caucasian group.

The survival probabilities of trabeculectomy of Asian

American patients in the present study were similar to

the survival probabilities reported in some studies on the

Asian population in the literature.12,24 Wong et al12

reported the trabeculectomy survival with intraoperative

5-FU application to be 75.8% at 1 year and 65.8% at

3 years for the Asian patients in Singapore. The definition

of success of that study was IOPo22 mmHg without

additional medication or surgery. In the present study,
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additional reduction of IOP by 20% from preoperative

IOP was required to qualify a success. This criterion was

used because the patients in our tertiary centre had

moderate or advanced stage of glaucoma and their IOPs

might already be less than 22 mmHg on medical therapy.

Both groups had a mean preoperative IOP in the high

teens (18.776.1 mmHg in the Asian American group and

19.075.5 mmHg in the Caucasian group), but

an aggressive lowering of IOP to prevent vision loss

was required. In addition, 48% of the Asian American

patients and 41% of the Caucasian patients in the

present study had previous intraocular surgery, which

may have an adverse effect on the survival of

trabeculectomy. The Asian American group of the

present study consisted largely of Chinese and Japanese

Americans. In a sample of Japanese patients with a mean

follow-up of 6 years after trabeculectomy with

intraoperative and postoperative subconjunctival

injection of 5-FU, Uchida et al24 reported a 6-year survival

rate of 51.6% with the definition of IOPo16 mmHg

regardless of medications plus 30% or more reduction of

IOP. That study has a longer follow-up than the present

study. From the Kaplan–Meier life-table analysis curve

presented in that study, the 1-year and 3-years survival

rates were approximately 75 and 55%, respectively. The

rates were similar to those of the present study. The

consistency is reasonable since 24 of the 29 Asian

American patients (82.8%) of the present study were

either Chinese American patients or Japanese American

patients, and there was a similarity of criteria used to

define a surgical success. Although a history of previous

intraocular surgery may render the survival of

trabeculectomy lower, the use of intraoperative

application of a stronger antimetabolite, such as

MMC, may have increased the survival rate compared

to 5-FU.25–27

In the present study, mean IOP reduction achieved

after trabeculectomy with intraoperative MMC

application was more than 40% at 1 year and 4 years in

both the Asian American group and Caucasian group.

Patients in the combined Asian American and Caucasian

group that had episodes of hypotony had a higher rate of

diagnosis of low-tension glaucoma subtype then the rest

of the patients that did not have episode of hypotony. In

an unmasked study, those patients with low-tension

glaucoma subtype that required a very low IOP (for

instance, 10 mmHg or lower) to preserve the visual

function might be surgically managed more aggressively

and result in a higher rate of hypotony. Possible surgical

and postsurgical steps that can provide a lower

postoperative IOP include looser suturing of the scleral

flap to allow higher filtration, higher concentration and

longer duration of antimetabolite application on the area

of the scleral flap, and earlier argon suture lysis.

Although the same concentration of 0.3 mg/ml of MMC

and duration of 1 min of application, same surgical

technique and suture tightness in closing the scleral flap,

and same criteria and timing of suture lysis were used in

all patients, the biological response varies individually. In

addition, the crossover effect of antiglaucoma

medications required for the contralateral eyes cannot be

controlled for.

The major complications experienced in the Asian

American and Caucasian patients of the present study

were two patients with bleb leakage, one with hypotony

maculopathy, and one with a large choroidal effusion.

The lower rate of complication of the present study may

be explained by the inclusion of only visually significant

complications in the analysis. Although a very small

amount of hyphaema or small peripheral choroidal

effusions were occasionally present in some eyes after

trabeculectomy, they resolved spontaneously and were

not considered a surgical complication in the present

study.

Cataract development or progression is a common

cause of visual acuity decrease after trabeculectomy.

There was an increased risk of 78% of cataract formation

reported by the Advanced Glaucoma Intervention

Study.28 The rate of cataract formation or progression

varies in different studies. In Japanese patients who had

undergone a trabeculectomy, a rate of 20% of cataract

progression in a mean follow-up of 6 years was

reported.24 The current study had an overall rate of 25.9%

of cataract formation, progression, or cataract operation

required. However, if only phakic patients were

considered, the rate increased to 42.9%, which falls

within the range of cataract formation or progression

reported in the literature.28,29 There was no significant

difference between the rates of cataract development,

progression, or cataract operation after trabeculectomy

between the Asian American and Caucasian groups. It is

possible that both the Asian Americans and Caucasian

patients in our tertiary care setting were more receptive

to the option of cataract surgery.

A limitation of the current study is that we were

unable to detect differences of IOPo2.7 mmHg or

survival rate of smaller than 50% between the two

groups at a power of 80%, and the retrospective design of

the study that unknown differences between the two

groups may exist. However, the case-controlled study

design did allow us to control for confounding factors,

such as clinical setting, clinical indication for surgery,

and surgical technique, in comparing the efficacy of

trabeculectomy in two populations. In an intermediate

period of follow-up, trabeculectomy with intraoperative

MMC application in Asian American patients appeared

to have similar efficacy and probability of survival as

Caucasian patients.
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