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PTK . Phototherapeutic keratectomy

RBCD . Reis Buckler corneal Dystrophy

STCT - Selective tissue corneal transplantation



u%ﬂ‘ uadlall ‘

e pal 5a i A a8 ey Cipuiba 5l il e 3
o)‘)muj\)\uﬂ\@ﬂ\d\m‘d)\;weﬂg@\ﬁ
g B ipms Y i e e ) 5 551 2

Lo g el Lde W A ga e g 8 Gial el 4
¢ il JIA o) 0l JiaY) el jaY) sa 2 o i) sy

Dhary) Cpaad ‘_A\ 3 s (53 Laa :\4.1)55\ :\.ia\_mj el
Aalpall el al ax el

&5 ADA (e s ala o la) s Al i) il
day yall o) 32V AN 5y g pitall Aaiid) (e ddama ¢) 3o
"y gkt Aalaal) Sl ) dati 38 5 Jasiieall A3 8 g ALIEA
e AUl 28 il e AUl el Bl il ) chal Lea oS &l
Al e de 5 ) el Aot auall (i ) Jane Ay W o
Jshl 3ad] pall Jala pladl A uny) Sl

28l 5l a8 Al e s 3l il e gy 2gad) @llh (K
(e L Ly 0DUal) dadall aladindy sl Ll slall
A all mlase A O] &gas ade (e i 390 10



Lile (e 5 el Bae o aaa L 35a 5 0

g yadl Jalill 8 dlead) @i Clipdai ) ) 4zl
Ohea s A8all da) ) adal 8l e Apaall YY) aladiuly
el il 5 2 Slass (el 45 sl (558 il ol
Jeall e U538 8ab 5 ) sl Dol e SV 5 4salaY)
el | Aada danl ol Al Jha ULl ST 35,
Ui alal) 5 aleY) Jaudal) ad i) Jie cila) all oda Jia
Juadl Talas @lly (Gaa 5 Lo 3l A0Ual) el Jasiass o
aal G Al & (ol ll OV ame QB jlary) Guad b
S ) Gl s il (e e a8 55 A

Aaladind ) oA 5 5 i gladl) Ada a ALY) 328
a2l 25 il Al dgal jall i shall abiead Ja
Sl adaity Ll aalain 35 68 2380 dpal sl SIS
St g il 3 50€ Jlal Ade iy U ¢ "Lalad daall
Lia B s yall ilinl) Gl 5 4 3l a8 5 llee ) 5k



List of Figures

Fig. Subject Page
1 Anterior and posterior diagram of the corneal |5
edges.
2 Layers of the cornea. 6
3 Specular microscopy of the endothelium. 10
4 Preparation of the donor button of Top-hat 19
penetrating Keratoplasty.
5 Main surgical steps of Top-hat penetrating 21
Keratoplasty.
6 Outcome of Top-hat penetrating Keratoplasty. | 22
7 Reis-Biicklers corneal dystrophy. 29
8 Gelatinous drop-like corneal dystrophy. 29
9 A) Post-LASIK Keratectasia. B) The cornea | 32
12 months after DALK.
10 Pellucid Marginal Degeneration (Keratotorus) | 33
11 A) syphilis Congenital Interstitial Keratitis. 34
B) Herpetic ulcer stained by rose-bengal
12 Big Bubble Technique 40
13 Big Bubble Technique 42
14 Big Bubble Technique 44
15 Big Bubble Technique 45
16 Small Bubble Technique 48
17 Small Bubble Technique 49
18 Small Bubble Technique 50
19 Hydrodelamination 51
19.1 Viscoelastic Dissection Technique for DLKP | 53
19.2 Viscoelastic Dissection Technique for DLKP | 55
19.3 Viscoelastic Dissection Technique for DLKP | 56
20 Automated Lamellar Therapeutic Keratoplasty | 60
(ALTK)
21 Microkeratome-Assisted Deep Lamellar 63

Keratoplasty




List of Figures (Cont.)

Fig. Subject Page
22 Microkeratome-Assisted Deep Lamellar 64
Keratoplasty With a Hinged Flap
23 PLK. through a sclerocorneal pocket incision | 69
24 DLEK through a 5.0 mm scleral tunnel 73
incision
25 The Moria ALTK artificial chamber cut with | 75
300um head removes donor tissue
26 Diagram of corneal ‘‘vents’” described Francis | 77
Price
27 Performing ‘‘Descemetorrhexis’” with a 79
pointed tip infusion descemetotome
28 Grasping the folded tissue with forceps 80
29 Insertion of the folded graft into the host 81
anterior chamber
30 expanding the anterior chamber with BSS till | 81
the graft is unfolded
(A-C) 31 | Corneal edema 1 day after DSEK 83
31(D-F) | Corneal edema 1 day after DSEK 84
32 Epithelium in the interface 85
33 Passage of the needle through the limbus at 87
the 5 o’clock position
34 Double-armed 10-0 Prolene suture is passed 88
through the superior and inferior parts of the
graft at the edge
35 The needle passes through the anterior 89
chamber , aiming at the limbus at the 7
o’clock position
36 The graft is gently moved forward through the | 89
corneo scleral wound into the eye
37 Keramed Shiuey Endoshield 95
38 Rhein Medical/Lens Tec Harvey— 96

Steinertinjector




List of Figures (Cont.)

Fig. Subject Page
39 Fischer Surgical Neusidl corneal insertion 97
spatula
40 Kaneka Ide Descemet’s stripping automated 98
endothelial keratoplasty injector
(A-F) 41 | Syrgical technique of DMEK 102
(G-K) 42 | Surgical technique of DMEK 103
(L-M) 43 | Surgical technique of DMEK 104
42 Treatment of complications 106
43 A large tear in Descemet’s membrane during | 107
deep anterior lamellar keratoplasty
44 Schematic diagram illustrating Femtosecond 111
laser assisted
45 Femtosecond-assisted anterior LKP 111
A 46 Schematic cross-sectional view of lamellar 114
and trephination cuts (solid red lines) in laser-
assisted DLEK
46 B Cross-Sectional histological specimen of 115
Femtosecond laser trephination edge*,
lamellar cut and side pocket (black arrows)
46 C Scanning electron micrograph of lamellar 116
interface and cross-sectional edge of
trephination cut* in DLEK
47 Gas bubbles in the anterior chamber obscuring | 117
the patient’s view of the laser fixation light
48 Gas bubbles deep to the interface in the 118

anterior stromal bed (deep opaque bubble
layer)




Introduction and Aim of The Work,

Introduction

The cornea is an apparently simple structure which can
be afflicted by almost the full range of pathological processes
responsible for human disease. Because it requires an
undisturbed ultra-structure to function normally in the optical
Sense, minor disturbances of the cornea can have devastating
consequences for vision. The clear, inert, glass-like appearance
of the cornea is misleading. It is a vital tissue with demanding
metabolic and cellular requirements (Goldstein, 2007).

Blindness is a major public health problem in most
developing countries. Worldwide, Corneal disease is second
only to cataract as a cause of blindness, it is estimated that
about 30% of all blindness in some developing countries,
while the corresponding rate in most developed countries is
very low (Thylefors,et al, 2005).

The transparency of the cornea can be damaged by
disease or by injury to a degree which affects vision by
causing a scar which may develop from abrasion, laceration,
burns or any other corneal diseases, position of the scar being
peripheral or central, also the density of this scar affect the
vision alternatively.

Corneal transplantation also known as corneal grafting
(penetrating keratoplasty) is an operation that is carried out to
replace a cornea that has become opaque (not transparent) with
a new transparent one, which is either has been removed from
a recently deceased individual having no known diseases
which might affect the viability of the donated tissue
(allograft), or usage of donor tissue from the fellow eye of the
same patient (autograft) (Al-Yousuf, et al, 2004).

The first successful human corneal transplant was
performed by Von Hippel in 1886 and was a lamellar
procedure. Lamellar keratoplasty was performed more often

T
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than penetrating keratoplasty for the treatment of corneal
opacities in the first half of the 20" century (Von Hippel,
1934).

In the 1950s, Eascott and Barraquer in 1954 developed
the technique of ‘“cryolathing,” which enabled donor corneas
to be frozen, carved on a modified jeweler’s lathe, and then
transplanted into a recipient’s eye. There were only a few
advances in LK procedure and technology until recent years,
when interest in lamellar procedures once again raised,
primarily ~ for  refractive indications (Eascott &
Barraquer,1954).

Lamellar keratoplasty (LK) was introduced as a logical
step in the surgical treatment of corneal opacification where
the endothelium remains functional. Unlike penetrating
keratoplasty, in lamellar keratoplasty the donor endothelium is
not a consideration. By preserving the recipient’s own healthy
endothelium the risk of endothelial rejection is virtually
eliminated (Sugita&Kondo, 2005).

Deep anterior lamellar keratoplasty (DALK) is a
surgical procedure for removing the corneal stroma down to
Descemet’s membrane. It is most useful for the treatment of
corneal disease in the setting of a normally functioning
endothelium, (Anwar & Teichmann, 2002).

Endothelial keratoplasty (EK) has been introduced in
three forms according to Melles in 1998: The first form is
Deep Lamellar Endothelial Keratoplasty (DLEK) in which the
posterior part of the recipient’s cornea is replaced by donor
tissue (Terry, 2001).

The second form is Descemet’s Stripping (Automated)
Endothelial Keratoplasty (DSEK/DSAEK) in which the
diseased Descemet’s membrane is removed and replaced by a
healthy donor posterior transplant. DSEK/DSAEK uses only a
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small incision that is either self-sealing or may be closed with
a few sutures (Gorovoy, 2006).

The third form is Descemet’s Membrane Endothelial
Keratoplasty (DMEK) is the most recent EK technique in
which an isolated Descemet’s membrane is transplanted. The
DMEK procedure combines the anatomical benefits of
DSEK/DSAEK with visual rehabilitation to 20/40 or better
within the first month in approximately 90% of cases (Melles ,
2006).

Aim of the Work

Aim of the work is to discuss the new innovations in
Keratoplasty regarding the new approaches and new
techniques.



Anatomy of the Cornea

Anatomy of the Cornea

The transparent cornea forms the anterior one-sixth of
the eyeball. Because its curvature is greater than over the
rest of the eyeball, a slight sulcus marks the junction of the
cornea with the sclera. Seen from the front, the cornea is
convex but somewhat elliptical in shape (Snell & Lemb,
1998).

The external dimensions of the cornea are 11.6 to 12.6
mm horizontally and 10.6 to 11.7mm vertically. These
measurements are approximately 0.1mm less in females.
When viewed from the anterior surface, the cornea is oval
because of a more prominent limbus superiorly and
inferiorly. When viewed posteriorly, the cornea is circular
and has a diameter of 11.6 mm. The thickness of the cornea
varies from 0.51 to 0.56 mm centrally and from 0.63 to 0.67
mm peripherally. However, peripherally the thickness has
been measured as high as 0.74 mm in normal individuals.
Posteriorly, the corneal endothelium is bathed by the
aqueous humor. The surface area of the cornea is
approximately 1.3 ™ or approximately one-fourteenth the
area of the globe. The height of the cornea (i.e., the distance
from a plane through the peripheral visible border of the
cornea to the apex of the cornea externally) is 2.68 mm
(Klyce & Beuerman, 1988).

Because the curvature of the cornea is greater than
that of the scleral shell, a slight sulcus, the external scleral
sulcus, marks the junction between the cornea and sclera.
The radius of curvature of the anterior surface of the cornea
ranges from 7.2 to 8.4 mm, and the radius of curvature of the
posterior surface ranges from 6.2 to 6.8 mm in white men.
The cornea is more curved in Asians than in whites and in
women than in men. Although a wide variety of different
corneal shapes can be seen between individuals, it is
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frequently more curved at the temporal cornea than the nasal
cornea and in the vertical plane than in the horizontal plane;
the optical zone of the cornea is the central one-third,
approximately 4 mm in diameter. The anterior and posterior
surfaces of the cornea are relatively spherical in this region.
However, they tend to diverge as they extend toward the
periphery, where the cornea is slightly flattened. However,
in individuals with some degree of corneal astigmatism the
central optical zone may be somewhat ellipsoidal. (Fig. 1)
(Klyce & Beuerman, 1988).
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Fig. (1): (A) Anterior and posterior diagram of the corneal edges showing
the elliptic shape anteriorly and the round shape posteriorly.
(B) The corneal height and the central 4 mm of the cornea,
which is optically important. (C) The comparative thickness
of the central and peripheral cornea (Duane, 2005).



