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PURPOSE

To investigate the effectiveness and safety of a Tenon’s repositioning
approach of trabeculectomy.

All eyes with glaucoma underwent the Tenon’s layer repositioning
approach of trabeculectomy at either the supra-temporal or supra-nasal
region, the steps of which are shown in Figures 1a-e. Peritomy, blunt
dissection to separate conjunctiva and sclera, application of Mitomycin C
(0.4mg/ml for 3 minutes), creation of a 3x4mm partial-thickness scleral
flap, inner sclerotomy and peripheral iridectomy were all done in the
usual manner. The scleral flap was closed by releasable sutures1. During
the conjunctival closure, the Tenon’s layer was gently dissected away
from the superficial conjunctiva, and separately anchored onto the sclera
at the site just behind the limbus, and at the site beyond the inferior edge
of the scleral flap. The conjunctiva was then closed using a combination of
two purse-string sutures and matrix sutures at the limbus. Patients were
followed up for at least 1 year.

Thirty eyes of 30 patients, of which the majority had primary open angle
glaucoma, underwent the procedure. Seven eyes had previous failed
trabeculectomy. Ten required maximum medication and systemic oral
acetazolamide before surgery. The results are summarised in Table 1. The
treatment target was a reduction of IOP to ≤21mmHg. The mean IOP
throughout the 1 year follow-up is shown in Figure 3. No leakages were
noted during any of the follow-up visits (Table 2). In addition to the listed
results, 4 eyes required bleb needling and subconjunctival 5-FU injection
during the first 3 months, and 10 eyes underwent subconjunctival 5-FU
injection without needling during the first 3 months. Mean IOP was
reduced from 28.5±9.6mmHg (range 15-40) at baseline to 15.5±2.6mmHg
(11-20) at 1 year (P <0.001). Mean number of medication decreased from
4.4±0.9 (1-5) bottles per eye before operation to 0.8±1.2 (1-4) bottles per
eye at 1 year (P <0.001). At the end of the study, there was no significant
reduction of BCVA or any of the visual field parameters.

The Tenon’s layer should be respected and treated as a separate layer
during trabeculectomy. This is a potentially safer surgical approach
without compromising the outcome. Further studies are required to
assess the long-term benefits of this technique.
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Definition of success No. of eyes (%)

Complete success 21 (70.0)

Qualified success with 1 eye drop 3 (10.0)

Qualified success with 2 eye drops 2 (6.7)

Qualified success with 3 eye drops 2 (6.7)

Failed 2 (6.7)

Postoperative complications

Wound leakage 0

Transient hypotony maculopathy 2 (6.7%)

Choroidal detachment 0

Cataract 1 (3.3%)

Possible visual field progression 4 (13.3%)

Pre-operative 1 year P values

Mean intraocular pressure (mmHg) 28.5±9.6 15.5±2.6 <0.001

Mean number of IOP-lowering 

medications (bottles)
4.4±0.9 0.8±1.2 <0.001

Mean BCVA (Snellen) 0.61±0.24 0.66±0.27 0.187

Mean magnitude of astigmatism (D) -1.19±0.75 -1.26±0.84 0.630

Mean deviation (dB) -16.5±10.6 -16.4±10.5 0.061

Pattern standard deviation (dB) 6.90±3.57 6.90±3.71 0.563

Visual field index (%) 52.6±35.2 52.8±35.4 0.075

Vertical cup-to-disc ratio 0.82±0.16 0.82±0.15 0.538

▼ Figure 3: Change in mean intraocular pressure (IOP) with time after surgery

▼ Table 1: Postoperative outcomes 

▼ Table 2: Success rate & postoperative complications after trabeculectomy at 1-year
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The steps of Tenon’s layer repositioning 
approach of trabeculectomy

▼ Figure 1a: Fashioning of the partial-
thickness scleral flap

 Figure 1b: Closure of 
the scleral flap with 

releasable sutures

▼ Figure 1c: Mobilisation of the Tenon’s layer 
and dissecting away from the conjunctiva

 Figure 1d: Anchoring 
the Tenon’s layer onto the 
sclera as a separate layer

▼ Figure 1e: Closure of the conjunctiva 
with minimal tension



Total number of eyes 30

Total number of patients 30

Mean age, year (SD) (range) 62.3±13.2

Gender (male:female) 20:10

OD:OS ratio 15:15

Mean preoperative IOP (range) (mmHg) 28.5±9.6 (15-40)

Mean number of pre-operative IOP-lowering medications (range) (bottles) 4.4±0.9 (1-5)

Number of patients on oral acetazolamide prior to the operation (%) 15 (51.7)

Mean preoperative best corrected visual acuity (Snellen) 0.61±0.24

Mean magnitude of astigmatism -1.19±0.75

Vertical cup-to-disc ratio 0.82±0.16

Visual field indices

Mean deviation (dB) -16.5±10.6

Pattern Standard deviation (dB) 6.90±3.57

Visual field index (%) 52.6±35.2

Type of glaucoma No. eyes (%)

Primary open angle glaucoma 18 (60.0)

Primary angle closure glaucoma 2 (6.7)

Uveitic glaucoma 7 (23.3)

Glaucoma postretinal detachment surgery 1 (3.3)

Steroid induced glaucoma 2 (6.7)

No. of eyes that had not undergone any prior surgery 10 (33.3)

No. of eye that had undergone previous cataract surgery only 12 (40.0)

No. of eyes that had previous trabeculectomy 7 (23.3)

No. of eyes underwent combined phacotrabeculectomy in the current study 4 (13.3)

Lens status

Phakic (clear lens) 9 (30.0

Phakic (cataract present) 4 (13.3)

Pseudophakic 17 (56.7)

 Baseline demographics and characteristics

Additional Information

Cheung et al 1997 Ng et al 2000 Ng et al 2003 Gadde et al 2007* Netland et al 2014* Gadde et al 2018* Present study

Limbal/Fornix-based Limbal Fornix Fornix Mixed Not mentioned Fornix Fornix

Number of eyes 157 48 66 105 61 117 30

High-risk eyes (%)† 110 (70.1) 43 (89.6) 46 (69.7) 105 (100) 26 (42.6) 0 (0) 22 (73.3)

Race (%)

White 154 (98.1);

Black 2 (1.2);

Asian 1 (0.6)

Asian (100) Asian (100)

White 43 (41);

Black 42 (40);

Hispanic 16 (17);

Others 2 (2)

White 20 (32);

Black 36 (59);

Others 5 (8.2)

White 45 (39);

Black 57(49);

Hispanic 6(5);

Asian 7(6); 

Other 2 (2)

Asian (100)

Follow-up period (months) 12 to 36 21.8 ± 4.5 14.9 ± 11.3 12 24 12 12

Overall success (success rate in %)
98 (83.1) 36 (75.0) 51 (77.3) 87 (87.0) 52 (86.7) – 1st year 100 (85.5) 28 (93.3)

Wound leak required conservative 

treatment (%)

11 (7.0) 

Treatment not 

specified

8 (16.7) 8 (12.1) 
Total wound leak = 

12 (11); 1 (1.0) 

required suturing

4 (6.6) 
Total wound leak = 

12 (10.3); 3 (2.6) 

required suturing

0 (0)

Would leak required suturing (%) 2 (4.2) 3 (4.5) Not mentioned 0 (0)

Shallow anterior chamber (%) 10 (6.4) 5 (10.4) Not mentioned 10 (9.5) 7 (11.5)
Early ≤1M: 11 (9.4)

Late >1M: 3 (2.6)
0 (0)

Choroidal effusion/detachment (%) 21 (13.3) 3 (6.3) 7 (10.6) 20 (19.0) 7 (11.5) 12 (10.3) 0 (0)

Hypotony maculopathy 

(transient unless specified) (%)
5 (3.2) 2 (4.2) 1 (1.5) 3 (2.9) 11 (18.0)

Early ≤1M: 3 (2.6) 

Late >1M: 2 (1.7)
2 (6.7)

Cataract formation/progression (%) 31 (19.7) Not mentioned Not mentioned 10 (9.5) 7 (11.5) 23 (19.7) 1 (3.3)

Subconjunctival 5-fluorouracil 

injection (%)
Not performed Not performed Not performed 23 (21.9) 17 (27.9) 24 (20.5) 11 (36.7)

Removal of releasable sutures and/or 

laser suture lysis (%)
53 (33.8) 15 (31.3) 8 (12.1) 51 (48.6) 47 (77.0) 55 (47.0) 30 (100.0)

Needling (%) 1 (0.6) Not mentioned Not mentioned 8 (8) 7 (11.5) 16 (13.7) 5 (16.7)

Abbreviation: Early ≤1M, early post-operative less than or at 1 month; Late >1M, late post-operative more than 1 month.
*Trabeculectomy results of the Tube Versus Trabeculectomy (TVT) study, Primary Tube Versus Trabeculectomy (PTVT) study, and a randomised controlled trial that compare EX-
PRESS shunt versus trabeculectomy.
† “High-risk eyes” referred to those with risk factors including uveitic and neovascular glaucoma, pseudophakia or aphakia, and previous failed filtering surgery.

▼ Comparison of current study with other trabeculectomy with adjunctive Mitomycin C reports


