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Abstract

Aims To determine the efficacy and safety of

trabeculotomy in congenital glaucoma patients

operated on within first 3 months of birth.

Methods A total of 36 eyes of 24 patients with

congenital glaucoma, who underwent primary

trabeculotomy within first 3 months of birth

were included. Preoperative and postoperative

intraocular pressures (IOP), corneal clarity,

diameter, axial length, success rates, and

complications were evaluated in this

study.

Results The mean follow-up was 38.38711.77

months (range 12–48 months). Mean IOP was

33.1677.28mmHg (range 23–50mmHg)

preoperatively. At the final follow-up visit, the

mean IOP was 21.4177.34mmHg (range

8–38mmHg). Pre-and postoperative IOP

differences were statistically significant at all

examination periods (Po0.001). A12-, 24-, and

36-month success rates were 92, 82, and 74%,

respectively. Survival analysis regarding to

gender, preoperative corneal diameter and

consaguinity were not statistically significant.

Only preoperative axial length was a

statistically significant parameter (P¼ 0.024)

for success. Postoperatively normal corneal

clarity was achieved in 29 eyes (80.5%). The

main complications were shallow anterior

chamber in one (4.2%) eye and detachment of

Descement’s membrane in two (8.4%) eyes.

Conclusions Primary trabeculotomy is a safe

and effective procedure for congenital

glaucoma patients when operated within

3 months of birth. It has a favourable IOP

control and a low rate of complications in

three year period.
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Introduction

Developmental glaucoma is responsible for 2.

5–15% of all documented cases of pediatric

blindness.1,2 This poor prognosis of congenital

glaucoma has changed recently with early

diagnosis and introduction of microsurgical

techniques.3–6 However, only a few studies exist

on the trabeculotomy results in congenital

glaucoma patients who were operated within

first months of birth.

This study was undertaken to evaluate the

3-year success of congenital glaucoma patients,

who underwent primary trabeculotomy within

first 3 months of birth.

Patients and methods

Patients

We evaluated retrospectively 36 eyes of 24

patients who underwent primary

trabeculotomy within first 3 months of birth,

between January 1999 and February 2003.

Ethichs Committee for Human Research at the

Ankara Research and Education Hospital

approved this study.

All patients underwent a complete ocular

examination under general anesthesia

(halothane, nitrous oxide, and oxygen) before,

during and after surgery. Ketamine was not

used as an anesthetic agent. Corneal diameter,

anterior segment evaluation, intraocular

pressure (measured with the Tonopen-XLs)

were recorded in the early phase of inhalation
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anesthesia in all cases, and gonioscopy, cyclopegic

refraction (by cyclopentolate 1%) and fundoscopy were

performed when the media were sufficiently clear. Axial

length was measured by ultrasound biometer before and

at each visit after surgery. Visual acuity and visual field

testing were not included due to lack of reliability in our

patient population.

Surgical technique

The surgical technique used in all cases was primary

trabeculotomy under general anesthesia. All

trabeculotomy procedures performed by one surgeon

(ISY), using a fornix-based conjunctival flap in the

superior quadrant, followed by 4� 4 mm triangular

partial thickness scleral flap, which was prepared by

dissecting the sclera forward into the clear cornea.

A 2 mm radial incision was performed at the

corneoscleral transition zone to find Schlemm’s canal

(Figure 1). A modified Harms trabeculotome was

inserted into the lumen on either side of the incision, and

carefully rotated into the anterior chamber with the other

parallel arm as a guide. The scleral flap was sutured with

two 10-0 nylon sutures. The conjunctiva was closed with

two 10-0 nylon sutures. The patients that their Schlemm’s

canal were not identified during trabeculotomy were not

included in this study.

Postoperative follow-up

All the patients were treated with topical pilocarpine

HCL 1% twice daily for 2 weeks and the prednisolone

acetate 1% six times a day, tapered gradually over 8-week

period and were examined 1 day, 1 week, and 1 month

after surgery, followed by examination at every 2 months

thereafter. Patients who could not be examined properly

at the outpatient conditions were programmed for

examination under anaesthesia.

Criteria for success and failure

Criteria for success were defined as intraocular pressure

(IOP) 418 mmHg and o5 mmHg without additional

further glaucoma surgery, stabilization of cup-to-disc

ratio, and lack of further corneal enlargement.

Postoperative use of antiglaucoma medications was not a

criterion of success or failure.

Statistical analysis

Results are expressed as mean7standard deviation (SD).

With the SPSS (SPSS for Windows, version 12.0, SPSS,

Chicago, IL, USA) software, analyses of continuously

scaled variables before and after surgery were made

using the paired t-test. The cumulative probability of

success was analysed by Kaplan–Meier life-table

analysis. The Pearson w2 and Fisher’s Exact test was used

to asses the significance of the differences among gender,

preoperative corneal diameter, IOP level and

consaguinity in surgical success. P-values o0.05 were

considered statistically significant.

Results

Patient characteristics

A total of 36 eyes of 24 patients were included in the

study. Eight (33.3%) patients were female and 16 (66.6%)

patients were male (male/female¼ 2/1). Mean age at

presentation was 65.19726.82 days (range 25–90 days).

The mean duration between age of onset and surgery

was 19.378.9 days (range 10–30 days). The study

population primarly had congenital glaucoma. The mean

follow-up was 38.38711.77 months (range 12–49

months). A history of consaguinity among the parents

was present in 19 (79.2%) out of 24 patiens. The glaucoma

was unilateral in 12 patients (50%) and bilateral in 12

patients (50%) (Table 1).

Intraocular pressure

Mean intraocular pressure was 33.277.28 mmHg (range

23–50 mmHg) preoperatively. Mean intraocular pressures
Figure 1 Limbal anatomy under the triangular partial scleral
flap. Note Schlemm’s canal as dark line (arrow).
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were 14.8073.53 mmHg (range 10–25 mmHg) at 6

months, 17.0274.89 mmHg (range 8–32 mmHg) at 1 year,

19.0675.08 mmHg (range 11–36 mmHg) at 2 years,

19.6274.74 mmHg (range 12–31 mmHg) at 3 years and

21.4177.34 mmHg (range 8–38 mmHg) and 4 years

postoperatively. Pre-and postoperative IOP differences

were statistically significant at all periods, respectively,

(Po0.001). The percentage of reduction in IOP was

36.473.4 mmHg (Table 2, Figure 2).

Glaucoma medications

The mean antiglaucoma medication were 2.5270.77

(range 2–4) preoperatively and 1.7770.98 (range 0–3)

postoperatively at the most recent follow-up examination

(Po0.05). At the last follow-up, two eyes (5.5%) eyes

were on three medications whereas, 10 eyes (27%) were

free of antiglaucoma medications.

Surgical success

Figure 3 shows the cumulative probability of success

(Kaplan–Meier life table analysis) following primary

trabeculotomy operation, with 97% success at 6 months,

92% success at 1 year, 82% success at 2 years, 74% success

at 3 years after surgery.

Factors associated with surgical success

Gender (P¼NS), consaguinity (P¼NS), preoperative

IOP430 mmHg (P¼NS), corneal diameter 412.5 mm

(P¼NS) were not determining factors for surgical

success. Buphthalmic eyes with axial length 422 mm

had a significantly worse outcome from remaining eyes

(P¼ 0.024).

Corneal diameter, clarity, and axial length

Mean horizontal corneal diameters at presentation were

12.3070.85 mm (range 11–14 mm) and at last visit were

12.9570.75 mm (range 12–15 mm). The increase in

corneal diameters as measured an the last visit was

statistically significant (Po0.001).

Before surgery 30 eyes (83.3%) had corneal oedema.

One eye (4.2%) had corneal scarring and remained same

despite the effective IOP control postoperatively. At the

final follow-up visit 29 eyes (80.5%) had clear corneas.

Table 1 Demographic data

Follow-up (months)
Mean7SDa 38.38711.77
Range 12–49

Age (days)
Mean7SD 65.19726.82
Range 25–90

Gender
Female 8 (33.3%)
Male 16 (66.6%)

Mean time from diagnosis to surgery (days)
Mean7SD 19.378.9
Range 10–30

Horizontal corneal diameter (preoperative) (mm)
Mean7SD 12.3070.85
Range 11–14

Horizontal corneal diameter (postoperative) (mm)
Mean7SD 12.9570.75
Range 12–15

Preoperative medications
Mean7SD 2.5270.77
Range 2–4

Postoperative medications
Mean7SD 1.7770.98
Range 0–3

Reduction of IOP (%) 36.473.4

Axial length (preoperative) (mm)
Mean7SD 20.4372.03
Range 18–24

Axial length (postoperative) (mm)
Mean7SD 22.9272.20
Range 20–26

Total 24 (100%)

aStandard deviation.

Table 2 Mean intraocular pressure profile before and after
trabeculotomy in patients with congenital glaucoma

IOPa7SDb

n¼ 24 (mmHg)
P-valuec

Preoperative 33.277.28
(23–50

Postoperative 14.8073.53 0.000d

6 months (10–25)
1 year 17.0274.89 0.000d

(8–32)
2 years 19.0675.08 0.000d

(11–36
3 years 19.6274.74 0.000d

(12–31)
4 years 21.4177.34 0.003d

(8–38)

aIntraocular pressure.
bStandard deviation.
cStudent’s t-test.
dStatistical significance.
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Mean axial lengths at presentation were

20.4372.03 mm (range 18–24 mm) and at last visit were

22.9272.20 mm (range 20–26 mm). The increase in axial

length as measured at the last visit was statistically

significant (Po0.001).

Complications

Complications occured in three eyes. Shallow anterior

chamber was seen in one eye (4.2%). It resolved within

2 weeks. Transient hypotonia was seen in this case also.

Detachment of Descement’s membrane was occured in

two (8.4%) eyes. Reattachment of Descement’s

membrane was achieved with injection of viscoelastics.

Intraocular haemorrhage was managed by using

cohesive viscoelastics and leaving it in the anterior

chamber.

Discussion

The main pathology in congenital glaucoma is the

developmental malformations of the trabecular

meshwork and the iris, which create a pathologically

increased resistance to aqueous outflow.1,2 In the

management of congenital glaucoma, surgical treatment

is required to restore outflow facility by opening the

abnormal trabecular meshwork and two procedures are

generally used; trabeculotomy or goniotomy. Goniotomy

has remained the primary surgical treatment of choice for

congenital glaucoma since Otto Barkan first applied the

technique in 1938 but it is a technically challenging

procedure and used only if the cornea is clear.7 Russell-

Eggitt et al.8 reported a long-term follow-up study of

patients with congenital glaucoma in which they showed

that a single goniotomy was successful in achieving IOP

control in 71% of eyes and 93.5% success was achieved

by one or more goniotomies. The main advantage of

goniotomy is the preservation of conjunctiva for any

future drainage surgery. In our patient population, 83.3%

of the eyes presented with severe corneal oedema, and

goniotomy was technically not feasible.

Trabeculotomy is an alternative technique, more

predictable than goniotomy and can easly be performed

in the presence of severe corneal edema. Anderson3

reported that both goniotomy and trabeculotomy were

equally effective in terms of IOP control but Akimoto,4

Mc Pherson,9 and Meyer10 reported a higher success rate

with trabeculotomy as the initial procedure.

This is the first study for comparing the 3-year results

of trabeculotomy for congenital glaucoma patients who

were operated within first 3 months of birth. Kaplan–

Meier survival analysis demonstrated the success

probabilities of 92 , 82, and 74% at the first, second and

third year, respectively, in our study (Figure 3).

According to these results, early trabeculotomy is an
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Figure 2 Mean intraocular pressure changes from baseline to 4 years follow-up.

Survival Function

Postoperative Follow-up (months)
50403020100

C
um

ul
at

iv
e 

S
ur

vi
va

l P
ro

ba
bi

lit
y

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3
n=36 n=32 n=27 n=17

Figure 3 Kaplan–Meier survival curves showing probability of
intraocular pressure control versus years of follow-up after
trabeculotomy in congenital glaucoma patients.
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effective procedure for IOP control especially first 3-year

of life for congenital glaucoma patients which is a critical

period for anterior segment development. Performing a

filtration surgery such as trabeculectomy during this

period is technically difficult and gives invitation to

devastating complications such as inadvertent scleral

perforation, prolapse of vitreous and late retinal

detachment.11 Also trabeculectomy is generally

considered to have poor outcome in childhood glaucoma

and this is generally due to a thick Tenon’s capsule, rapid

wound healing response, lower scleral rigidity and a

large buphthalmic eye with thin sclera in children. There

have been few reports on the use of Mitomycin-C (MMC)

during trabeculectomy in childhood glaucoma.12–16

Despite achieving good results with the use of MMC, it is

not recommendable its use in children with early

postnatal period because long-term results and

complications of MMC use are not yet known.

Beck and Lynch17 described a technique of performing

3601 trabeculotomy in a single procedure using a 6-0

polypropylene suture and reported an 87% success rate.

Recently Mendicino et al18 reported the long-term

surgical results of 3601 trabeculotomy and goniotomy

with a significantly better IOP control with the former

technique. They commented that the actual placement of

the suture into Schlemm’s canal may be determined by

gonioscopic visualization of the blue suture, which is

possible in cases of mild corneal oedema. However, this

technique is highly demanding compared with

traditional trabeculotomy and severity of corneal oedema

can preclude gonioscopic view of blue suture. Filous and

Brunova19 reported the results of modified

trabeculotomy in the treatment of congenital glaucoma

by use of trabeculotomy probes more closely

corresponding to the variable course of Schlemm’s canal.

Combined trabeculotomy-trabeculectomy is another

surgical alternative in newborn congenital glaucoma

patients. The combined procedure theoretically provides

for two major outflow pathways; the trabeculotomy

creates a direct passage between the anterior chamber

and Schlemm’s canal, whereas the trabeculectomy allows

the aqueous humor to bypass Schlemm’s canal. Recently

Mandal et al20–22 reported encouraging results with

trabecolotomy-trabeculectomy procedure for congenital

glaucoma patients when performed within a few months

of birth. They reported the success probabilities of 94, 92,

87, 79, 73, and 63% at the first, second, third, fourth fifth,

and sixth year, respectively.20 But Biedner and Rotkoff23

found no difference between trabeculotomy and

combined trabeculotomy-trabeculectomy in a small

series of 7 Arab Bedouin patients with congenital

glaucoma. Also Mullaney et al24 reported 78% success

rate in eyes with no coexistent anterior segment

anormalies and 45% success rate in eyes with associated

anterior segmen anormalies at 1 year and they used

MMC in this procedure.

Criteria for surgical success in treatment of congenital

glaucoma mostly comprise resolution of the corneal

edema, stabilization of the corneal diameters, axial

length, and cup-disc ratio. Corneal edema cleared in

29 eyes (80.5%) at the final follow-up in our study.

Mean horizontal corneal diameters at presentation were

12.3070.85 mm and at last visit were 12.9570.75 mm

(Po0.001). Mean axial lengths at presentation were

20.4372.03 mm and at last visit were 22.9272.20 mm

(Po0.001). Prior studies3,12,25 have shown that successful

surgery is more associated with a smaller corneal

diameter. But, we found that axial length of the eye is a

critical factor whereas corneal diameter, IOP, gender, and

consaguinity were not found to influence outcome in our

study. Dietlein et al11 have also shown that successful

surgery is more associated with axial length o24 mm.

They concluded that because of the streched limbal

anatomy, the reading of the corneal diameter by calipers

is not as precise as A-scan measurement of the axial

length in congenital glaucoma patients. Also most

anesthetic agents have lowering effect on IOP

measurements. Lack of prognostic power for the

preoperative IOP mainly be attributed to these factors in

our study. Therefore, IOP readings obtained with the use

of anaesthesia should never solely decide the diagnosis

and prognosis of congenital glaucoma. The rate of

consaguinity was 79.2% in our study. Consaguinity has

been suggested to be correlated with an accelerated

clinical course.26,27 But it was not found to influence of

surgical success in our study. This result is probably

related to high proportion of consaguinty in our study

group.

Visual acuity measurements are difficult in congenital

glaucoma, with a mean presenting age 65.19726.82 days

and a mean follow-up of 38.38711.77 months. Therefore,

final rate of ambliyopia in these cases cannot be

presented at the present follow-up.

There were no significant intraoperative and

postoperative complications in any patients in the

present study. Detachment of Descement’s membrane

occured in two (8.4%) eyes. It was cleared with injection

of viscoelastics simultaneously. Shallow anterior

chamber occured in one (4.2%) eye and the anterior

chamber deepened spontaneously. Intraocular

hemorrhage was also managed by using cohesive

viscoelastics intraoperatively (Table 3).

Our study shows that, primary trabeculotomy appears

to be effective for the control of intraocular pressure in

eyes with congenital glaucoma operated within three

months of birth during 3 years follow-up. As resurgery is

often inevitable in congenital glaucoma owing to long life

expectancy, a step-wise surgical strategy has to be keep in
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mind. This procedure was largely free from

complications, and IOP was effectively controlled in

these patients during 3 years of period. Also our study

indicates that, preoperative large axial length is the key

to a limited prognosis of surgery more than level of IOP,

corneal diameters, gender, and consanguinity in

congenital glaucoma patients.
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