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ABSTRACT

Objective: To report Corneal graft characteristics and indica-
tions for transplant

Design: Retrospective review

Methods: Data was reviewed from the eye bank records between 
January 1st 1990 and December 31 2015. 

Main Outcomes and Measures: To report Endothelial Cell 
Density (ECD), percentage of hexagonal cells, and indications 
for transplant of corneal tissue performed by The Eye Bank of 
Sinaloa in México. 

Participants: All patients who had undergone corneal transplan-
tation at different eye centers throughout the state of Sinaloa.

Results: Over 25 years 310 corneal transplantations were 
performed. Only 149 cases were included in the analysis from a 
total of 7 Eye centers between 2007 and 2015. Mean ECD was 
2957.87 cel/mm2 ± 652.59. The mean percentage of hexagonal 
cells was 45.55% ± 10.34. The leading indications for corneal 
transplant were bullous keratopathy 68 (45.63%), keratoconus 25 
(16.77%) and Fuchs ´dystrophy 15 (10.06%).  

Conclusions: The average donor age in our study was lower and 
the   endothelial cell density was higher than that reported in 
other eye centers in our country. However, similar to eye bank 
records worldwide. Trends in corneal transplantation indications 
were different from global survey of corneal transplantation and 
Eye Banking report. 
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Corneal transplantation or penetrating keratoplasty is 
the most common type of transplant worldwide.1,2

According to the World Health Organization 
(WHO) the transplantation of human cells and tissues can 
save lives or restore essential functions, a corneal graft can 
restore sight in corneal blindness.3

Corneal blindness is the third leading cause of blindness 
worldwide after cataract and glaucoma with 10 million 
people with bilateral blindness. Causes of corneal blind-
ness are trachoma, onchocerciasis, xerophthalmia, leprosy, 
corneal ulceration and trauma.4,5,6

There is historical evidence of corneal transplantation 
since ancient Greece with Galen (130-200 D.C.). However, 
it was not until 1818 that Franz Reisinger coined the term 
“keratoplasty” initially in animal models. Due to poor 
knowledge of antisepsis, immunology and technology, the 
first transplant in humans reported in 1838, as expected, it 
was not successful. It was not until almost 70 years later, 
in 1905 Eduard Zirm achieved the first successful human 
transplant in Prague, The recipient was a 45-year-old man 
a farmer who had sustained bilateral alkali burns.7,8

In 1944, Paton et al. founded the first Eye Bank in New 
York City; as provided by specific laws for organ donation. 

In 1975 the first Eye Bank in Mexico was created in Mexi-
co City at the General Hospital of Xoco, initially it provid-
ed corneal tissue to surgeons throughout Mexico, in 1995 
ceased to exist.9
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The Eye Bank Association of America reported an increas-
ing trend in the number of donations, a total of 128,675 
cornea donations reported in 76 eye banks during 2014.For 
the first time in history most corneas were procured from 
the list of registered tissue and organ donors and not by 
permission of relatives, this facilitates and accelerates the 
current procurement process.10

Among the main indications for corneal transplantation are 
keratoconus, corneal edema post cataract surgery, Fuchs´ 
dystrophy, and noninfectious corneal perforation.11

In Mexico since the early thirties Enrique Glennie Graue 
began some of the first experimental work in ocular 
surgery. However, much of the work of the introduction 
of technology to our country is attributed to Juan Luis 
Torroella in 1993 and then other surgeon ophthalmologists 
as Feliciano Palomino Dena at the Military Hospital.

2015 in the National Report on Donation and Trans-
plantation of The National Transplant Center in México 
reported a record total of 49.893 corneal transplants since 
1966, with the maximum number of 3473 reported   in 
the same year.12,13 

METHODS
Observational, descriptive and retrospective study.350 
patients who had undergone corneal transplantation be-
tween January 1st 1990 and December 31 2015 at seven 
different Eye centers were reviewed. Corneal donor tissue 
imported through members of “The Eye Bank Association 
of America” and nationally procured tissues were included. 
All subjects were older than 2 years old, and Consent and 
assent for organ donation were obtained from relatives and 
time of death was no more than 6 hours.

The research ethics committee of Culiacán Civil Hospital  
approved the data collection. This study adhered to the 
tenets of the World Medical Association’s Declaration  
of Helsinki.

The descriptive statistics were arithmetic mean for age and 
and mean deviation for cell density and hexagonality. 

Donors with a history of ocular trauma, neovasculariza-
tion, death by unknown causes or belonging to high-risk 
groups (drug addicts, homosexuals, tattooed) or with 
active eye infection were excluded. Corneas obtained 
from the Eye Bank of the City of Phoenix Arizona from 
1990-2006 were also included in the overall count which 
had no information on the characteristics of the tissue or 
the donor or recipient.

All corneal grafts were harvested with aseptic and antiseptic 
technique and previous macroscopic inspection, cleaning 
of the fornices with 5% povidone-iodine was made with a 
sterile swab and posterior irrigation with saline solution. A 
360 degrees conjunctival peritomy , cutting the sclera 5 mm 
from corneal limbus, cleaning the uveal tissue without bend-
ing or pulling the sclera-corneal rim,  immediate conserva-
tion at 4 ° C in storage medium, tarsorrhaphy was performed  
to improve body appearance. Corneal tissue was preserved 
in preservation medium EUSOL-C for up to 14 days with 
labeling date, patient name, left eye or right.

RESULTS

Over eight years, 149 corneal transplantations were per-
formed from a total of 7 eye centers between 2007 and 
2015 .The average age of donor was 34.38 ±15.36. The 
male to female ratio was 3.1. Mean ECD was 2957.87 cel/
mm2 ± 652.59. The mean percentage of hexagonal cells 
was 45.55% ±10.34. The leading indications for corneal 
transplant were bullous keratopathy 68 (45.63%), kera-
toconus 25 (16.77%) and Fuchs´ dystrophy 15 (10.06%).  
Traumatic brain injury 87 (58.38%), cerebrovascular dis-
ease 20 (13.42%) and Brain aneurysm 12 (8.05%) were the 
top 3 donor cause of death of donor. The Table 1 and Table 
2 describe donor and cornea graft characteristics; Table 3 
describes the indications for transplant.

TBI: Traumatic brain injury, CVD: Cerebrovascular disease,
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DISCUSSION
In this study the average donor age was lower than others 
reports in our country such as Bermúdez-Cruz et al14 with 
an average age of 43.57 years and 60.1% of donors were 
aged between 40-70. 

We had higher Endothelial Cell density measurement than 
the Vargas-Quirama et al´s report15 in a Tertiary Referral 
Center, counting 2665 cel/mm2 and 2957.87 respectively, 
which means a younger donor and perhaps better quality in 
corneal grafts. 

In our review Fuchs´ dystrophy was not the main indication 
for transplantation as reported by the Eye Bank Association 
of America, rather it was the Bullous keratopathy. This dif-
ference is due to the difference in prevalence of the disease 
in Hispanic population.16,17

CONCLUSIONS
Donor age and endothelial cell density are important fac-
tors to ensure long-term corneal graft clearness and surviv-

al.18,19 All Corneal transplants were performed under strict 
medical policies and regulations of The National Transplant 
Centre in an effort to ensure quality in corneas designated 
for transplantation. In summary, The Eye Bank of Sinaloa 
has a solid corneal procurement, processing, and distribu-
tion program providing quality corneal tissue. 

 

REFERENCES 
1.	 Foster A. Vision 2020Fthe right to sight (editorial). Trop Doct 2003; 33: 

193–194.  

2.	 Philippe Gain, Rémy Jullienne, Zhiguo He. Global Survey of Corneal Trans-
plantation and Eye Banking. JAMA Ophthalmology. 2016;134(2):167-173

3.	 World Health Organization. Human Cell and tissue transplantation. 2006. 
http://www.who.int/transplantation/cell_tissue/en/ Acceso: 30 de Mayo 2016 

4.	 Whitcher JP, Srinivasan M, Upadhyay MP. Corneal blindness: a global per-
spective. Bull WHO 2001; 79: 214–221. 

5.	 Global initiative for the elimination of avoidable blindness. Geneva, World 
Health Organization. 1997 (unpublished document WHO/PBL/97.61/Rev1). 

6.	 World Health Organization .Visual Impairment and Blindness 2010. http://
www.who.int/blindness/data_maps/VIFACTSHEETGLODAT2010full.pdf 
Acceso: 30 de Mayo 2016

7.	  Alexandra Z Crawford, Dipika V Patel, Charles NJ McGhee. A brief history 
of corneal transplantation: From ancient to modern. Oman Journal of Oph-
thalmology, Vol. 6, No. 3, Supplement 2013

8.	 José Gutiérrez Salinas. Historia del trasplante de córneas y los medios para su 
preservación. Med Int Mex 2005; 21:380-5 

9.	 Hurí Hawa-Montiel. Trasplante de Córnea. Criterio clínico quirúrgico. Rev  
Invest Clín. 2005; 57 (2) 358,367

10.	 Eye Bank Association of America. Facts & Stats. http://restoresight.org/who-
we-are/statistics/. Acceso 30 de Mayo 2016

11.	 Eye Bank Association of America. 2014 Eye Banking Statistical Report. 
http://www.restoresight.org/wp-content/uploads/2015/03/2014_Statistical_Re-
port-FINAL.pdf. Acceso: 30 de Mayo 2016.

12.	 Centro Nacional de Trasplantes. Reporte Nacional 2015 de la Donación y 
Trasplantes http://www.cenatra.salud.gob.mx/interior/trasplante_estadisticas.
html. Acceso: 30 de Mayo 2016.

13.	 Miryam Karina González-Pérez, Rolando Neri-Vela, Roberto Quinte-
ro-Castañón. El trasplante de córnea en México. Antecedentes históricos. Rev. 
Méx. Oftalmol. Vol. 86, Nº 4, 2012

14.	 Berenice Bermudez Cruz, Karla Paola García Carmona, Leticia Maya. Tejido 
Corneal procurado en el Hospital General de México “Dr. Eduardo Liceaga”. 
World Ophthalmology Congress 2016.wocabstracts.org Acceso: 1 de Junio 
2016

15.	 Katerine Vargas, Belen Itzel Flores Serratos (2013.). Conteo del Endotelio 
Corneal del Donante de tejido Corneal en el Hospital General Dr. Gaudencio 
González Garza (Tesis de Posgrado). CMN La Raza.

16.	 David C. Musch, Leslie M. Niziol, Joshua D. Stein. Prevalence of Corneal 
Dystrophies in the United States: Estimates from Claims data. IOVS, August 
2011, Vol. 52 ,No. 9

17.	 Samuel Boyd. Distrofias y degeneraciones corneales. Jaypee-Highlights Med-
ical Publishers.2012

18.	 Cornea Donor Study Investigator Group. The effect of donor age on corneal 
transplantation outcome: results of the cornea donor study. Ophthalmology. 
2008;115:620–6

19.	 Armitage WJ, Dick AD, Bourne WM. Predicting endothelial cell loss and 
long-term corneal graft survival. Invest Ophthalmol Vis Sci. 2003;44:3326–
3331.

Sinaloa Organ and Tissue Bank


