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HA-MA Hyaluronic acid with methacrylate group. 

HSV Herpes simplix virus. 

ICG Indocyanin green. 

IOL Intraocular lens. 

IOP Intraocular pressure. 

NPDS Non penetrating deep sclerotomy. 

OVV Orbital venous varix. 
PDGF Platelet-derived growth factors. 

PGLSA-MA PEG, Glycerol, Succinic acid, Methacrylate. 

PPP Platelet poor plasma. 

PRP  Platelet rich plasma. 

RF Riboflavin. 

TGF Transforming growth factor. 

UVA Ultraviolet light A waves. 

VA Visual acuity. 

 



5 

 

List of figures 

 

Figure 

Number 

Title Page 

Fig 1 Types of bond failure. 13 

Fig 2 Adal-1 structure. 18 

Fig 3 Coagulation cascade.  22 

Fig 4 A diagram showing dual-barreled syringe. 23 
Fig 5 A dual-barreled syringe containing the fibrin 

component (labeled in light blue) in one barrel and 

the thrombin component (labeled in black) in the 

other barrel. 

 

25 
 

Fig 6 
 

Fibrin glue applied directly onto the cornea via a 

cannula following debridement and drying of the 

base of the melt. 

45 

Fig 7 
 

The healed cornea with scar and minimal  

vascularization 3 months after surgery.  
45 

Fig 8 A method of fibrin glue fixation of amniotic 

membranes in sterile corneal ulceration. 
46 

Fig 9 Healing of a corneal perforation after tissue 

adhesivewith fibrin glue. 
48 

Fig 10 Stages of corneal healing with adhesive 

application. 
49 

Fig 11 Photographs of the closure procedure for a 4.1mm 

full thickness corneal laceration. 
50 

Fig 12 A 
 

Preoperative recurrent band keratopathy after 

penetrating keratoplasty. 
53 

Fig 12 B Two weeks after suture-less lamellar keratoplasty 

with a commercially available fibrin tissue 

adhesive.  

53 

 

Fig 13 Surgical steps of sutureless ALTK using the CDB. 54 

Fig 14 Clinical evolution of PRP during the immediate 

postoperative hours. 

55 

 

Fig 15 Corneal postoperative photographs in group P (a-h) 

at days 2, 7, 30, and 90 and histopathology of the 

cornea in group P (i, k, m) and S (j, l, n), at days 2, 

7, and 90. 

56 



6 

 

Fig 16 Color photograph of the left eye showing the post-

operative 

appearance at 1 week of deep anterior lamellar 

keratoplasty procedure with fibrin glue and overlay 

sutures to secure the corneal button. 

57 

Fig 17 Color photograph of the same individual showing a 

clear healthy graft 4 months after surgery. 

57 

 

Fig 18 Surgical steps of posterior lamellar keratoplasty. 59 

Fig 19 Appearance of patient’s right eye after 

repositioning of a LASIK flap dislocation.                    
61 

 

Fig 20 Treatment of epithelial in-growth. 61 

Fig 21 Application of biodendrimer adhesive.                62 

Fig 22 Activation of biodenderimer by argon  laser. 62 

Fig 23 Observation of flap adherence. 62 

Fig 24 Anterior segment photograph 7 days after 

trabeculectomy surgery with fibrin adhesive, 

showing a diffuse active filtering bleb, with local 

conjunctival hyperaemia.  

69 

Fig 25 Preoperative avascular leaking bleb. 70 

Fig 26 The wound was closed and there was no leakage of 

aqueous humor. 
70 

 

Fig 27 Preoperative vascularized leaking bleb. 71 

Fig 28 AM patch using tisse adhesive .  71 

Fig 29 Three days later,  there was no bleb leak after 

removal of the patch . 
71 

Fig 30 (A) 2 mm trephined patch from donor sclera.  

(B) area of thinned trabeculectomy sclera flap not 

suitable for suturing.  

(C) circular scleral patch applied to area of thinned 

sclera flap .  

(D) bleb appearance 12 months after repair . 

72 

Fig 31 MRI T2-weighted image showing intraorbital 

cystic lesion. 
75 

Fig 32 One week after surgical resection - reappearance 

of the multicystic lesion. 
75 

Fig 33 Complete shrinkage of the cystic lesions. 76 

Fig 34 CT showing orbital venous varix. 77 

Fig 35 Indermil is applied directly eyelid margin.     81 



7 

 

Fig 36 A Southampton or lacrimal cannula is attached to 

the 

end of the tube.  

81 

Fig 37 A) digital dynamometer; B) the strength test. 83 

Fig 38 conventional hang-back recession performed on 

the superior rectus muscle of both eyes . 

A) without any manipulation in right eye . 

B) application of fibrin glue between superior 

rectus muscle bed and sclera in left eye.  

84 

 

 

 

 

Fig 39 After 6 weeks the distance between the original 

and the new insertion site was grossly measured. 

C) measured in the control group.  

D) measured in the fibrin glue group.  

85 

 

 

 

Fig 40 Stabilization of the sutured keratoprosthesis using 

fibrin sealant. 

 A: leaks around the prosthesis at the points of 

fixation before the application of fibrin sealant.  

B: leaks stopped after the application of fibrin 

sealant.  

C: removal of fibrin sealant before performing 

keratoplasty. 

88 

Fig 41 Diagram of the process for testing whether 

Seprafilm adheres to the retina in BSS.  
91 

 

Fig 42 ERGs recorded from (A)right eye and (B) left eye 

simultaneously 6 weeks after injection of 

Seprafilm solution into the right eye. 

92 

 

 
 

 
 
 
 
 
 
 

 



8 

 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Introduction 
 



9 

 

INTRODUCTION 
 

    Suturing is a time consuming task in ophthalmology, and suture 

induced irritation and redness are frequent problems. Postoperative 

wound infection and corneal graft rejection are examples of possible 

suture related complications. To prevent these complications, ophthalmic 

surgeons are switching to sutureless surgery. A number of recent 

developments have established tissue adhesives like cyanoacrylate glue 

and fibrin glue as attractive alternatives to sutures. (1) 

 

    Currently, tissue adhesives and glues are an alternative technology in 

clinical applications that are important both to the medical industry and 

surgical profession.An adhesive is the material that does the sticking and 

the material to which the adhesive bonds is called the substrate, for our 

purpose this could be any tissue  (skin, conjunctiva, blood vessels).(2)
 

 

    In a broad sense, tissue adhesives can be categorized into biologic, 

composite biologic and synthetic. A possible and promising new 

application for tissue adhesives is to be done through genetic 

engineering.(3) The most popular example for synthetic adhesives is 

cyanoacrylate which was first synthesized in 1949 and later, it was used 

to close wounds and bond other human tissues.(4) 

 

    Other example, is the human fibrin glue which is a blood-derived 

product that is absorbable, relatively easy to use, and can be kept at room 

temperature or in a refrigerator. It may be used instead of cyanoacrylate 

tissue adhesives in the treatment of progressive corneal thinning and 

small perforations, potentially resulting in less corneal and conjunctival 
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inflammatory reaction. Although the use of fibrin as a biologic adhesive 

was first introduced in 1909, it was not until 1944 that fibrin was used for 

skin graft fixation. Also it was in early forties that fibrin glue was 

introduced to ophthalmology to fixate penetrating corneal grafts in rabbits 

(5). 

 

    Nowadays, tissue glue is being used for conjunctival closure following 

pterygium and strabismus surgery, forniceal reconstruction surgery, 

amniotic membrane transplantation, lamellar corneal grafting, closure of 

corneal perforations and descematoceles, management of  conjunctival 

wound leaks after trabeculectomy, lid surgery, adnexal surgery and as a 

hemostat to minimise bleeding (6). 

 

Aim of the essay 

 

    This essay aims at evaluating different types of tissue adhesives in 

management of various ophthalmic problems by comparing between 

synthetic adhesives (e.g, cyanoacrylate derivatives) and biologic 

adhesives (e.g, fibrin-based adhesives). 

 

    Also, it defines the indication, the way to use, the possible role and 

effectiveness, its safety and the results obtained from its use. 
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Chapter 1 
TISSUE ADHESIVES 
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TISSUE ADHESIVES 

 

    An ideal tissue adhesive should have some special properties including 

sufficient working time before inducing firm adhesion, adequate tensile 

strength to maintain wound integrity, biocompatiblity, permeablity to 

fluids and metabolites to prevent necrosis. It must not induce 

inflammation, disappear eventually to permit healing at the interface, not 

carrying the risk of transferring an infectious agent. It should be, of 

course, accessible and affordable (1). 

 Bonding strength:  

    A chemical bond is the physical process responsible for the attractive 

interactions between atoms and molecules, and that which confers 

stability to diatomic and polyatomic chemical compounds. Chemical 

bonding is determining tensile strength which is by definition: the 

maximum tension the material can withstand without tearing. In general, 

shear (side–side force) and compression/ distraction strength is high once 

two surfaces are bonded (2). 

    On the other hand, when an adhesive fails to bond the substrate 

together, the failure can be one of several modes. One is an adhesive  

failure whereby the adhesive fails at the interface of the substrate. 

Another type of failure is a cohesive failure or material failure, whereby 

the adhesive fails within itself, and the third type of failure is a substrate 

failure, whereby the adhesive and cohesive bonds are so strong that the 

substrate or tissue fails (2).  
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Fig 1: Types of bond failure 
1 

 

 

 

 

 

 

 



14 

 

Categories of adhesive use:  

 

    Adhesives can be used in different forms according to their functions. 

For example they can be used as being sealants by preventing flow and 

seepage of blood and other body fluids. They can be considered 

haemostatic agents when they stop the flow from leaking blood vessels. 

They may be applied as wound dressings for abrasions, burns, surgical 

incisions , and also for wound closure. Finally they have been used and 

approved as embolic agents, but care should be taken in arteriovenous 

malformation because the risk of pulmonary embolism (2). 
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Chapter 2 

Synthetic TISSUE 

ADHESIVES 


