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Abstract
Objective: To clinically characterize some cases of lamellar keratoplasty performed in a referral center of Rio Grande do Norte state.
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Methods: This is a cross-sectional, retrospective study, which is the
review of the medical records of 18 patients who underwent keratoplasty of lamellar type in a referral service in Natal/RN.
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Results: it was found that of 18 patients who underwent keratoplasty, 55.56% were male, being all patients with deep anterior lamellar. Regarding the age group, 66.67% were thirty years old or less.
The corneal vascularization of tissue was a factor receptor absent in
77.78% of cases. The main indication for lamellar keratoplasty were
keratoconus (66.66%). Of the cases in which transplantation was done
with urgency, ocular diagnoses were not infectious ulcerative keratitis
(50%), corneal degeneration (25%) and leukoma (25%).

Conclusion: it is cocluded that the main indicator condition for lamellar keratoplasty was keratoconus. Patients who underwent the procedure were 30 years old or less, with minimum level of corneal vascularization and absence of glaucoma. Furthermore, the surgical technique
predominantly used for lamellar transplantation was the deep lamellar
keratoplasty due to its advantages over penetrating keratoplasty.
Keywords
Corneal Transplantation; Keratoplasty; Lamellar Keratoplasty; Corneal
Diseases, Keratoconus.
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Introduction
The keratoplasty or corneal transplant is the most
frequently transplantation performed in the world
and Brazil. It consists of a surgical procedure in
which there is a substitution of an opaque cornea
by a healthy donor cornea. This replacement may
be all tissue layers (penetrant) or partial substitution
only of the affected layer (lamellar) [1, 2].
For over a hundred years, corneal transplantation
with total thickness (penetrating keratoplasty) was
the only treatment option available to restore vision
by corneal disorders. However, in the last decade,
corneal transplantation was very fast developed
from more selective forms of corneal layers, such
as Deep Anterior Lamellar Keratoplasty (DALK) and
lamellar keratoplasty Endothelial [3].
In these selective procedures of layers, only those
ill are replaced, while the healthy ones are maintained. After the transition to the different procedures of lamellar transplantation and its continuous
improvements, the visual results improved considerably, and the incidence of complications dropped
significantly [3].
Corneal transplantation is subjected to high risk
of failure associated with several determinants, such
as its surgical technique, which may culminate in
loss of visual sharpness, loss of quality of refraction
and epithelialization disability. These events result of
both the adverse effects of the underlying disease
and immune rejection [2].
On the other hand, the survival of keratoplasty
depends on several factors, and many of them are
not fully understood. However, one of the most
common causes of rejection is associated with endothelial failure surgical technique, which represents a substantial risk to the probability of graft
survival, especially if not recognized and treated in
time [4, 5].
The studies comparing the different lamellar and
penetrating keratoplasty techniques have suggested important advantages when compared to the
complications of penetrating techniques regarding
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the lamellar. These advantages include the ability
to perform surgery in a closed system, with consequent reduction in the risk of expulsive hemorrhage,
and significantly reduce the complications related to
the suture, such as vascularization, infection, and
post-trauma dehiscence in lamellar endothelial keratoplasty.
In this context, the aim of this study is to characterize clinically some cases of lamellar keratoplasty
performed in a referral center of Rio Grande do
Norte state.

Methods
It is a study of quantitative approach, cross-sectional, which is a case series about patients who underwent keratoplasty of the lamellar type, assisted
by the ophthalmology sector of a referral service of
Rio Grande do Norte state, from January 2010 to
December 2014.
There are all procedures performed by the service
during the study period using the technique of the
lamellar type keratoplasty, 258 transplants involving
addition to this technique, the penetrating type.
The case series are studies indicated to detect
epidemic, features description of new diseases,
hypothesis about possible causes of the diseases,
description of the results of therapies and rare adverse effects in common diseases. The exact number of cases for the constitution of a series is divergent in the scientific literature, which may comprise
three to ten cases, according to some authors and
more than that according to other authors [6, 7].
For data collection of the cases secondary and
constant sources in the medical records of patients
were used assisted at the University Hospital Onofre
Lopes (HUOL) of the Federal University of Rio Grande do Norte (UFRN) and the Bank of Ocular Tissues
of Rio Grande do Norte, located in that hospital.
Data available from the patients of both genders
and all ages, accompanied by the service during the
study period were included in the sample, with meThis article is available at: www.intarchmed.com and www.medbrary.com
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dical indication confirmed to perform corneal transplantation by lamellar keratoplasty. Those with indication for penetrating keratoplasty and those who
did not have all the information needed to reach
the proposed goal were excluded. The final sample
consisted of 18 patients. Data collection took place
between January and April 2015.
The following clinical and epidemiological characteristics of cases were analyzed: gender, age,
race, operated eye, surgical purpose, vascularization of the corneal tissue of the receiver, degree
of vascularization, presence of glaucoma, ocular
diagnosis, area that lives, middle region of the state prior, surgery, anterior corneal graft failure, eye
classification, type of surgery and intraoperative
complications.
The organization of data was using Microsoft
Excel®. For descriptive analysis, absolute and relative frequencies by SPSS program, version 20.0 was
used.
The research protocol of this study was approved
by the Research Ethics Committee of the Federal
University of Rio Grande do Norte in its ethical and
methodological aspects, according to the resolution
CNS 466/2012, an opinion 876, 177 and CAAE
37533014.8.0000.5537.

Results
To determine the characterization of cases of lamellar keratoplasty, the records of 18 patients treated
during the period studied in the Outpatient services
and Ophthalmologic Surgical Center HUOL and the
charts of surgical information available at the Eye
Bank were reviewed.
Table 1 shows the clinical profile of these 18 patients who underwent keratoplasty; all were the
type of Deep Anterior Lamellar Keratoplasty (DALK).
Of the total, 55.56% (n=10) were male, brown and
lived in the middle region of the Potiguar East. Regarding the age group, 66.67% (n=12) were thirty
years old or less.
© Under License of Creative Commons Attribution 3.0 License
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Table 1. C
 linical and epidemiological characteristics
of patients that underwent Deep Anterior
Lamellar Keratoplasty. Natal/RN, Brazil,
2015 (n=18).
Characteristics

N

%

Male

10

55.56

Female

8

44.44

Up to 20 years old

5

27.78

21 - 30 yers old

7

38.89

31 - 40 yers old

1

5.56

41 - 50 years old

1

5.56

51 - 60 years old

1

5.56

Over 60 years old

3

16.67

Brown

10

55.56

White

7

38.89

Black

1

5.56

Urban

17

94.44

Rural

1

5.56

Keratoconus

12

66.66

Corneal degeneration

2

11.11

Interstitial keratitis

2

11.11

Leukoma

1

5.56

Other corneal

1

5.56

Right

11

61.11

Left

7

38.89

Phakic

17

94.44

Aphakic

1

5.56

No

14

77.78

Yes

4

22.22

Gender

Age group

Race

Area who lives

Ocular diagnosis indicator

Operated eye

Eye classification

Vascularization
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Characteristics

N

%

Level of vascularization*
Minimum

2

50.00

Moderated

1

25.00

Intense

1

25.00

18

100.00

No

17

94.44

Yes

1

5.56

Optical

13

72.22

Tectonic

5

27.78

Elective

14

77.78

Urgency

4

22.22

Yes

0

-

No

18

100.00

Glaucoma
No
Prior surgery

Purpose

Type of surgery

Intraoperative complications

*: Absent data

Of the cases studied, 72.22% (n=13) had optical
purpose, with the presence of the lens at 94.44%.
The corneal vascularization of tissue factor receptor
was absent in 77.78% of cases. All ocular diagnostics presented were classified according to the affected layer of corneal as stromal disorders.
The main indication for lamellar keratoplasty was
keratoconus (66.66%), followed by corneal degeneration and interstitial keratitis, both 11.11%. Half
of the cases presented a waiting list to perform the
transplant of more than 136 days, or about four and
a half months.
Cases whose transplant was performed on an
urgency, ocular diagnoses were not infectious ulcerative keratitis (50%), followed by corneal degeneration (25%) and leukoma (25%). All were classified
as surgical emergency due to evolution of the perforation picture.
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Discussion
Of the 258 transplants performed in the study period, only 18 were lamellar keratoplasty, of DALK
type. They were performed in patients predominantly aged 30 years old or less, in phakic eyes,
without the presence of factors associated with
complications such as corneal vascularization, glaucoma, history of anterior surgery and/or complications during surgery.
The results showed that the main indicator condition for surgery in the study was keratoconus, a not
inflammatory and progressive disease characterized
by increased corneal curvature, with apical thinning
and central corneal scarring. These changes often
lead to reduced vision due to irregular astigmatism
and central corneal scarring. [8]
The study showed that the technique of choice
for surgical treatment of keratoconus was the deep
anterior lamellar keratoplasty (DALK), presenting results similar to penetrating keratoplasty, however,
with lower graft rejection rates.
This technique consists in the replacement of the
receiver ill stromal by the donor stroma while the
receiver corneal endothelium and Descemet's membrane are retained. This process enables a better
preservation of the eye integrity and allows for early
suture removal, as well as faster visual rehabilitation
[9].
Concerning the advantages related to the surgical procedure of choice in transplant by penetrating
keratoplasty technique (PK), it can occur rejection
of all layers (epithelium, stroma, and endothelium)
because it is a total thickness corneal graft.
However, Deep Anterior in Lamellar Keratoplasty (DALK), the preservation of healthy receiver endothelium is a major advantage since the rejection
of endothelial allograft is virtually absent in these
cases. This fact contributes significantly to the graft
survival rates [9].
The prevalence of patients undergoing lamellar
keratoplasty, aged thirty years old or less may be
related to main indicator condition for the procedure, keratoconus. Such condition is developed during
This article is available at: www.intarchmed.com and www.medbrary.com

International Archives of Medicine
Section: Ophtalmology
ISSN: 1755-7682

puberty or second decade of life, with continuous
progression until the fourth decade of life before
stabilizing. [10]
About this corneal vascularization in 22.22%
(n=4) of the cases, it is a factor that should be considered to be one of the complications of DALK
due to surface and suture changes. Thus, a history
of anterior vascular keratoplasty could represent a
triggering factor for corneal opacification [11].
Another important fact is the glaucoma, characterized by being the leading cause of blindness after
penetrating keratoplasty (PK), which leads to graft failure and irreversible damage of the optic disc
caused by very high intraocular pressure. Although
none of the cases submitted to DALK had glaucoma, eyes with a history of glaucoma, require monitoring for observation of intraocular pressure in
early postoperative period. Studies have reported
that increased intraocular pressure is a risk factor for
endothelial cell loss after keratoplasty, in particular,
the penetrating keratoplasty [12].
Of urgent cases whose deep anterior lamellar keratoplasty (DALK) was carried out, perforation was
the main reason. The good results in keratoconus
patients have led surgeons to use this technique in
other conditions. Therefore, the information to perform DALK have expanded to other corneal ectasia, stromal dystrophies, scarring, stromal opacities,
corneal ulcers and even cases of perforations [11].
The DALK offers significant advantage over PK in
graft rejection and prevents long-term endothelial
loss. Also, it provides a safe and effective therapy in
the treatment of patients with corneal perforations
and allows the preservation of the globe integrity
and restoration of vision [13].
Meanwhile, the intraoperative corneal perforation, with aqueous shallow or output anterior
chamber is often common condition that becomes
necessary in some cases the change of the surgical
technique for penetrating keratoplasty [13].
By the collected data and the analysis, it was
found that the main condition indicator for lamellar
© Under License of Creative Commons Attribution 3.0 License
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keratoplasty was keratoconus, and the main reason
was the emergency corneal perforation. Patients
who underwent surgery were younger or equal to
30 years old, the level of corneal vascularization was
minimal, and the presence of glaucoma was a missing factor in the study.
Moreover, the results showed that the lamellar technique predominantly used was the deep
anterior lamellar keratoplasty (DALK), due to its
advantages over penetrating keratoplasty (PK) as
preservation of healthy endothelium and low graft
rejection rates.
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