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Non-Penetrating Glaucoma 

Surgery

By

Prof. Dr. Mohamed Saad
Alexandria University  

Egypt

Medical Treatment of Glaucoma

Long-term medical treatment by topical agents induces 

subclinical inflammation of the conjunctiva

Fibroblast proliferation can compromise the success of 

glaucoma surgery
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The Surgical Techniques Used 

in Glaucoma Surgery

The most common

1. Penetrating surgery

2. Non-Penetrating surgery

Trabeculectomy

Trabeculectomy introduced by CAIRNS in 1968, is the 

most widely used surgery for glaucoma

However, many complications are classically observed 

with conventional trabeculectomy mainly attributed to 

opening of the anterior chamber
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Complications of Trabeculectomy

Collapse of the anterior chamber

Hypotony ,  hyphema , cataract

Choroidal detachment

Expulsive hemorrhage

Failure of Trabeculectomy

Post-operative fibroblastic reaction in the 

subconjunctival - episcleral tissue

Antimetabolites (5-FU and Mitomycin-C) improve 

the prognosis of surgery
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NPT Basic Concept

Resection of  a deep scleral flap flush with the canal of 

Schlemm allowing better drainage of aqueous humor

The inner wall of canal of Schlemm and the juxta-

canalicular trabeculum is the site of resistance to 

aqueous flow

Non-Penetrating Trabeculectomy

“Superficial Scleral Flap” 

5 mm wide, 

4 mm long

(1)
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Non-Penetrating Trabeculectomy

“Triangular Scleral Incision Flap”

Under the flap 

(2)

Non-Penetrating Trabeculectomy

“Deep Scleral Flap” 

(3)
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Non-Penetrating Trabeculectomy

“Excision of Deeper Flap” 

(4)

Non-Penetrating Trabeculectomy

“Deroofing of the Canal of Schlem” 

(5)

Very thin scleral bed
Sch. C
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NPT Group of Terms

Non-Penetrating Trabeculectomy (NPT)

Lamellar deep sclerectomy

Ab externo trabeculectomy

Sclero-keratectomy

De-roofing of the canal of Schlemm
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NPT Development

Zimmerman T. since 1984

Fyodrov: Extension to the predescemet’s plane

Koslov:  Collagen implant

Stegmann: Viscocanalostomy

Sodium hyalurinate implant
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NPT 

Advantages

No risk of sudden fall in IOP

Performed safely in patients with split fixation 

of visual field

No complications related to trabeculectomy

Simpler post operative surveillance

NPT

Minor Drawbacks

Accidental AC penetration: convert to trabeculectomy

Post-operative rise of IOP: YAG laser and beta blockers

Longer operating time

Learning curve
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NPT

Failure

Internal obstacle : insufficient deep sclerectomy or iris 

adhesion

External obstacle : Fibroblastic invasion of the filtration 

site

NPT with Collagen Implant

Cylindric device

Fixed to deep scleral bed by a 10/0 nylon suture

Acts like a sponge - capillary action

Support elimination of aqueous
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NPT

Collagen Implant

• Made from porcine scleral tissue
• 2.5 mm- 1 mm – 0.5 mm
• Biocompatible
• Absorbed 6-9 months 

NPT with Collagen Implant

The implant maintains the filtering area without evident 

subconjunctival drainage

Filtration of aqueous humor occurs via the remaining fine 

trabeculo-corneal membrane towards the subconjunctival 

space
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Non-Penetrating Trabeculectomy

“Collagen Implant” 

(6)

Collagen implant

Non-Penetrating Trabeculectomy

“Collagen Implant” 

(7)

Collagen implant 

swells rapidly tenting 

up the sclera flap
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NPT  with Sodium Hyaluronate Implant

Cross linked sodium hyaluronate is a solid jel insoluble in 

water but swells in contact with water

Two forms of such implant: 3.5 mm without filtration and 

4.5 mm with filtration
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NPT with Mitomycin

It is used the same way as with trabeculectomy

Easier to perform as there is no penetration into the 

eyeball

Safer because there is no danger from bleb leak or 

infection
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Non-Penetrating Trabeculectomy with 

Mitomycin in cases of open-angel glauocma
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NPT with Mitomycin

NPT is relatively an new filtering procedure

Aim to eliminate or minimize complications of 

classical trabeculectomy

NPT with Mitomycin
Mitomycin-C is an excellent option to modulate 

post-trabeculectomy wound healing

Mitomycin is a toxic drug that may lead to serious 

postoperative complication
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NPT with Mitomycin
After trabeculectomy we think of two line 

1. Scleral flap resistance

2. Tenon capsule resistance

NPT with Mitomycin
With mitomycin there will be virtually no resistance 

in Tenon’s capsule.

Another line of resistance is needed to avoid serious 

postoperative hypotony.
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NPT with Mitomycin

Aim of the work

Compare the outcome of NPT with and without 

Mitomycin in cases with open-angel glaucoma

NPT with Mitomycin

Subjects and methods

• 24 eyes with uncontrolled open-angel glsucoma
• History taking :  drugs, laser, surgery
• ophthalmolgical examination: IOP, disc, field and 

gonioscopy
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NPT with Mitomycin

Subjects and methods
1. Fornex-based conj. flap

2. Superficial scleral flap

3. Mitomcin 0.3 mg/ml for 3 min.

4. Deep scleral flap

5. Excision of deep flap

6. Closure
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NPT with Mitomycin

Subjects and methods

10 month follow up 

IOP, belb, conj., cornea

Success: IOP < 21 mmHg
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NPT with Mitomycin

IOP < 21 mmHg

NPT alone: 50%  72% with b-blockers   

NPT with mitomycin: 76%  89% with b-blockers

NPT with mitomycin : no complications

NPT with Mitomycin
IOP mmHg
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NPT with Mitomycin
IOP mmHg

With b-blocker


	Slide 1:  Non-Penetrating Glaucoma Surgery
	Slide 2: Medical Treatment of Glaucoma
	Slide 3: The Surgical Techniques Used  in Glaucoma Surgery The most common
	Slide 4: Trabeculectomy
	Slide 5: Complications of Trabeculectomy
	Slide 6: Failure of Trabeculectomy
	Slide 7: NPT Basic Concept
	Slide 8: Non-Penetrating Trabeculectomy “Superficial Scleral Flap” 
	Slide 9: Non-Penetrating Trabeculectomy “Triangular Scleral Incision Flap” Under the flap 
	Slide 10: Non-Penetrating Trabeculectomy “Deep Scleral Flap” 
	Slide 11: Non-Penetrating Trabeculectomy “Excision of Deeper Flap” 
	Slide 12: Non-Penetrating Trabeculectomy “Deroofing of the Canal of Schlem” 
	Slide 13
	Slide 14: NPT Group of Terms
	Slide 15: NPT Development
	Slide 16
	Slide 17: NPT  Advantages
	Slide 18: NPT Minor Drawbacks
	Slide 19: NPT Failure
	Slide 20: NPT with Collagen Implant
	Slide 21: NPT Collagen Implant
	Slide 22: NPT with Collagen Implant
	Slide 23: Non-Penetrating Trabeculectomy “Collagen Implant” 
	Slide 24: Non-Penetrating Trabeculectomy “Collagen Implant” 
	Slide 25: NPT  with Sodium Hyaluronate Implant
	Slide 26
	Slide 27
	Slide 28: NPT with Mitomycin
	Slide 29:  Non-Penetrating Trabeculectomy with Mitomycin in cases of open-angel glauocma
	Slide 30
	Slide 31: NPT with Mitomycin
	Slide 32: NPT with Mitomycin
	Slide 33: NPT with Mitomycin
	Slide 34: NPT with Mitomycin
	Slide 35: NPT with Mitomycin
	Slide 36: NPT with Mitomycin
	Slide 37: NPT with Mitomycin
	Slide 38
	Slide 39
	Slide 40: NPT with Mitomycin
	Slide 41: NPT with Mitomycin
	Slide 42: NPT with Mitomycin IOP mmHg
	Slide 43: NPT with Mitomycin IOP mmHg
	Slide 44

