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Introduction: Corneal injuries and disorders are among the commonest clinical scenarios that are
encountered in the ophthalmology clinical practice. Penetrating Keratoplasty (PKP) surgeries count
for the most frequent efficient surgical management of diseased corneas. The latter are usually sent
as button specimens for histopathology examination for further describing the pattern of the corneal
disorders.

Aims and Objectives: The aims of this study are to discuss the rate of Penetrating Keratoplasty
(PKP) surgeries in SMC in 6 years interval (2016-2022) along with to determine the most common
histopathological and microbiological diagnosis of corneal specimens from Penetrating Keratoplasty
(PKP) and to study the clinical spectrum with age and sex distribution of corneal disorders in Bahrain
alongside correlation with the comorbidities and the pathological diagnosis.

Patients and Methods: It is a retrospective analysis of one-hundred and one histopathology reports
of corneal button specimens at Salmaniya medical complex during the last 6 years (1-1-2016 till 31-3-
2022). Medical records, surgical notes and histopathology reports of patients were retrieved from ISEHA
system. Statistical analysis was done using Microsoft Excel 2019.

Results: Corneal scarring (44%) was the most common pathological diagnosis, followed by Keratoconus
(KC) (15%), acute keratitis (14%), degeneration (9%), chronic keratitis with fibrosis (5%), decompensated
cornea and failed graft (5%), pseudophakic bullous keratopathy (3%) and herpetic keratitis (3%). There
was Bahraini nationality (98%) and male preponderance (66%). The most common age group affected
was 70-79 years with the median age of 51.5 year.

Conclusion: Our study shows the importance of determining the most common histological diagnoses
of corneal button specimens along with the correlation of the latter with the age, gender, surgical
complications and systemic comorbidities. Knowing the exact pathology of the diseased cornea would
assist in providing the proper post-operative management and to avoid possible elements that could
promote complications.
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Introduction

Globally, at least 2.2 billion people have a near or distance
vision impairment. In at least 1 billion—or almost half-of these
cases, vision impairment could have been prevented or has
yet to be addressed. According to WHO, Corneal diseases (4.2
million) leading to corneal blindness is the fourth common
cause of blindness in the world, after uncorrected refractive
errors, cataract and glaucoma [1]. Corneal transplantation is
considered the most common transplant surgery in the world.
However, its success depends on the health of the ocular surface
and the intact immune privilege of the eye. In the absence of
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failure rate and result in corneal blindness.

Corneal injuries and disorders vary with different age groups,
previous corneal insults and systemic co-morbidities. These
corneal injuries are among the commonest clinical scenarios
that are encountered in the ophthalmology clinical practice.
Penetrating Keratoplasty (PKP) surgeries count for the most
frequent efficient surgical management of diseased corneas.
The latter is usually sent as button specimens for histopathology
examination for further describing the pattern of the corneal
disorders.

Corneal button specimens are the most common ophthalmic
tissue specimens sent for histopathology lab for evaluation
of the pattern of the disorder, confirm a possible infection or
further sub-classify the type of its injury.
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Materials and Methods

This is a retrospective analysis of all histopathology reports of
corneal button specimens at the main tertiary governmental
hospital in the Kingdom of Bahrain-Salmaniya. Medical complex
during the last 6 years (1-1-2016 till 31-3-2022). Medical records
of patients, surgical notes and histopathology reports were all
retrieved from ISEHA system. The latter were assessed with
respect to demographic information, surgical indication of PKP,
and histopathology reports of the diseased cornea. Statistical
analysis was done using mean, proportion, and percentage with
the assistance of Microsoft Excel 2019.

Results

One hundred and one patients were included in the study. There
was Bahraini nationality (98%) and male preponderance (66%).
The most common age group affected was 70-79 years with
the median age of 51.5 year. Most surgical specimen type was
received as corneal button from the right eye (55%) while the
left eye corneas accounted for( 45%) of the specimens received.

In our study, Corneal scarring (44%) was the most common

pathological diagnosis, followed by Keratoconus (KC) (15%),
acute keratitis (14%), degeneration (9%), chronic keratitis with
fibrosis (5%), decompensated cornea and failed graft (6%),
Pseudophakic Bullous Keratopathy (3%) and herpetic keratitis
(3%) (Table 1) and (Figurel).

Table 1: Number of Cases for each pathology.

Corneal Pathology Number of cases

Acute Keratitis 14
Pseudophakic bullous keratopathy 3
Keratoconus 15
Corneal scar 45
Herpetic keratitis 3
Decompensated cornea \ failed graft 6
Chronic inflammation and fibrosis 5
Degeneration 9
Inadequate 1
Total 101

Ve
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.

Figure 1: Distribution of the number of patients according to pathological diagnosis done on the cornea button specimens.
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In our study, when comparing the most common corneal
pathology in certain age group, we found that in the younger
age groups, keratoconus was the most common pathology
diagnosed in patients 40 years and younger. It accounted for 11
cases (73.3%). On the other hand, in the other extreme of age,
corneal scarring was the most common pathology diagnosed.
It accounts for the majority of corneal pathology diagnosis in
patients above 50 years. The percentage of corneal scarring
in these patients reached 84.4% of total cases diagnosed with
corneal scars (Figure 2).

Other pathologies of the cornea which were included in our
study such as acute and chronic keratitis, Pseudophakic bullous
keratopathy, decompensated cornea associated with failed

graft, corneal degeneration and infective keratitis with herpes
virus did not show any age group or sex predilection.

When correlating the corneal pathologies with the systemic
co-morbidities that most of the patients suffered from, we
found that the majority of our subjects were diabetics and
hypertensives. These co-morbidities were the highest in the
patients with advanced age.

Discussion

The cornea is resilient and can typically heal from minor
abrasions. However, major corneal damage can result in a
corneal scar [1,2]. These can be caused by improper use of
contact lenses, deep lacerations, burns, and some diseases
like trachoma, shingles and syphilis. After major damage,
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Figure 2: Distribution of the number of patients according to age group.
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clear corneal tissue may be replaced by scar tissue or become
occluded by new blood vessels (neovascularization). These
corneal scars can severely impair the vision [2].

Our study highlights the most common patterns of corneal
pathology encountered at our hospital following Penetrating
Keratoplasty (PKP) surgeries. Which also reflects the indications
of the latter. In a previous study assessing the most common
indications of Penetrating Keratoplasty (PKP) surgeries among
Bahraini population old trachoma with corneal scaring was the
second most indication. In our study, corneal scarring was by
far the most common pathological pattern of corneal diseases
included in the study [1,2]. Interestingly, studies in Asia and
Africa also showed similar results [2].

Histologically, corneal scar is evident as a focal absence of
keratocytes and an obliteration of corneal lamellae. Granulation
tissue can be seen in early scars. However, stromal fibrosis is the
most common pathological feature in chronic, well-organized
scar tissue.

There are other conditions that can give the same histological
picture of corneal scar under the microscope. These conditions
include Corneal decompensation arising from a non-functional
graft or from endothelial diseases such as Fuchs endothelial
dystrophy [3] and pseudophakic bullous keratopathy (Figure
3) [4]. The latter which is also known as Pseudophakic Corneal
Edema (PCE) traditionally refers to the development of
irreversible corneal edema after cataract surgery and Intraocular
Lens (IOL) implantation [4,5]. Initially, there is endothelial
trauma, which is followed by progressive stromal and epithelial
edema. The epithelial edema results in the formation of bullae.
If severe or chronic enough, pseudophakic bullous keratopathy
may lead to anterior corneal fibrosis and scarring. In these
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conditions, the clinical and the surgical history of the patient
is very important to correlate with the histopathology findings
seen in the corneal button specimens [5,6].

Pseudophakic bullous keratopathy was forming 13% of the
indicated PKP cases in the era prior to our study according to
a previous study ( 1999-2016 ) which was proposed due to
learning curve of phacoemulsification, as phacoemulsification
was first introduced in Salmaniya medical complex in 1996.
Moreover during covid pandemic elective cataract extraction
procedures were stopped, leading to significantly reduced
number of aphakic or Pseudophakic bullous keratopathy.

The second most common pathological diagnosis of the
resected corneas in our study was keratoconus. Keratoconus
(KC) is a disorder of the eye that results in progressive thinning
of the cornea. This may result in blurry vision, double vision,
nearsightedness, irregular astigmatism, and light sensitivity
leading to poor quality-of-life. Usually both eyes are affected
[6]. This condition occurs in most instances in the first two
decades of life. This is apparent from our results that shows a
rise in keratoconus pathological pattern in patients 20-30 years
old and younger.

In comparison to a previous study held in Bahrain, it was
showing keratoconus as the leading indication, with 33%, while
our data showing 15% of the total number, which could be due
to early detection of corneal changes with the wildly use of
pentacam and corneal collagen cross linking to stop progression
to advanced disease requiring surgical intervention. In 2016,
the US Food and Drug Administration approved riboflavin
ophthalmic solution cross-linking based on three 12-month
clinical trials.

In our study, acute and chronic keratitis including herpetic
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Figure 3: Pseudophakic bullous keratopathy secondary to anterior chamber

intraocular lens. Image courtesy of Dr. Hall Chew, MD[4].
\ J/

keratitis cumulatively accounted for around 22% of the corneal
pathologies included in the study. Which shows discrepancy
with the published international studies found in the literature
[7-9].

In general, keratitis could be infective and non-infective.
Differentiating between them is crucial in managing both.
Careful clinical examination, aided by laboratory investigations,
could help in correct diagnosis and proper management [10,11].

Even-though both conditions may involve all age groups,
infective keratitis occurs more frequently in children and adults
[12,13].

Infective and non-infective keratitis may overlap each other.
Non-infective keratitis may become infective by pathogenic or
nonpathogenic microbes and may result in sight-threatening
complications [14,15]. Infective keratitis could also be
suppurative and non-suppurative. Suppurative keratitis is
frequently caused by bacteria and fungi. Non-suppurative
infective keratitis could be viral, spirochaetal or parasitic [16,17].

Among the infective keratitis corneal buttons, we found the
commonest organism to be : Herptic keratitis.

Herpetic keratitis were diagnosed in 3 patients in our study.
This form of infective keratitis is a form of keratitis caused by
recurrent Herpes Simplex Virus (HSV) infection in the cornea
[18,19]. It begins with infection of epithelial cells on the surface
of the eye and retrograde infection of nerves serving the cornea
[20]. Primary infection typically presents as swelling of the
conjunctiva and eyelids (blepharoconjunctivitis), accompanied
by small white itchy lesions on the corneal surface. The effect
of the lesions varies, from minor damage to the epithelium
(superficial punctate keratitis), to more serious consequences
such as the formation of dendritic ulcers [21,22]. To get a
definite diagnosis, Corneal smears or impression cytology
specimens can be analyzed by culture, antigen detection, or
fluorescent antibody testing. Tzanck smear, i.e.Papanicolaou
staining of corneal smears. This will show multi-nucleated giant
cells and intranuclear inclusion bodies, however, the test is low
in sensitivity and specificity [23,24].

Limitations
Sample size was the major limitation, due to a total population
in Bahrain compared to studies held in other countries as well

as covid pandemic, most of follow up and visits were suspended
from 2020 to 2021, however in comparison to international
rates, the results were similar and reasonable.

Conclusion

Our study shows the importance of determining the most
common histological diagnoses of corneal button specimens
along with the correlation of the latter with the age group,
gender and systemic co-morbidities.

We concluded that there was male preponderance among
our patients. According to age-grouped distribution we had
two main age-group related pathologies. Corneal scarring was
the most common corneal pathology diagnosed in the older
age group. While keratoconus was the second most common
pathological pattern overall and it was more frequently
diagnosed in the younger age groups.

Knowing the exact pathology of the diseased cornea would
assist in providing the proper post-operative management and
to avoid possible elements that could promote complications.

Ethical Compliance

All data collection and analysis in the study were in accordance
with the ethical standards of the national research committee.

Data Access Statement

Research data supporting this publication are available from
I-SEHA system—Government hospitals—Salmaniya Medical
Complex—Kingdom of Bahrain.

Conflict of Interest

The authors declare that they have NO affiliations with or
involvement in any organization or entity with any financial
interest in the subject matter or materials discussed in this
manuscript.

Funding

The study was not supported by grant from any foundation.
Authors supported themselves personally.

Author Contributions

Dr. Maitham Ali Kadhem contributed to the design and
implementation of the research, to the analysis of the results
and to the writing of the manuscript. Dr. Mohammad Al Fardan
and Dr. Maryam Hammad contributed to the data collection
and analysis of the research.

References

1. Al-Yousuf N, Al Alawi E, Mahmood A, et al. Changing
indications for penetrating keratoplasty in Bahrain in a tertiary
referral centre. Clin Ophthalmol [Internet]. 2021;15:1503-1510.

2. Godeiro KD, Coutinho AB, Pereira PR, et al. Histopathological
Diagnosis of Corneal Button Specimens: An Epidemiological
Study, Ophthalmic Epidemiol. 2007;14(2):70-75.

3. Sabater-Cruz N, Figueras-Roca M, Padré-Pitarch L, et al.
Corneal transplantation activity in Catalonia, Spain, from 2011
to 2018: Evolution of indications and surgical techniques. PLoS
One. 2021;16(4):e0249946.

4. https://eyewiki.org/w/images/1/1/17/PBK-DisLoc_IOL-1a.
jpg.

J Med Res Surg, OPEN a ACCESS
ISSN: 2582-9572

Page 20 of 21

Volume 4 ¢ Issue 1 100


https://respubjournals.com/medical-research-surgery/
https://www.respubjournals.com/medical-research-surgery/
https://www.respubjournals.com/medical-research-surgery/
https://respubjournals.com/medical-research-surgery/
http://doi.org/10.52916/jmrs234100

Citation: Kadhem MA, Alfardan M, Hammad MF. Patterns of Corneal Disorders in Corneal Button Specimens: Descriptive Study in a Tertiary Referral Hospital in

Bahrain. J Med Res Surg. 2023; 4(1):17-21. doi:10.52916/jmrs234100

5. Mashige KP. A review of corneal diameter, curvature and
thickness values and influencing factors. Afr Vision Eye Health.
2013;72:185-194.

6. Whitcher JP, Srinivasan M, Upadhyay MP. Corneal blindness: A
global perspective. Bull World Health Organ. 2001;79:214-221..

7. Oladigbolu K, Rafindadi A, Abah E, et al. Corneal ulcers in a
tertiary hospital in Northern Nigeria. Ann Afr Med. 2013;12:165—-
170.

8. Olawoye 0O, Bekibele CO, Ashaye AO. Suppurative keratitis in
a Nigerian tertiary hospital. Nigerian J Ophthalmol. 2011;19:27—
29.

9. Wong RL, Gangwani RA, Yu LW, et al. New treatments for
bacterial keratitis. J Ophthalmol. 2012;2012:831502.

10. Cao J, Yang Y, Yang W, et al. Prevalence of infectious keratitis
in Central China. BMC Ophthalmol. 2014;14:43.

11. Thomas PA, Kaliamurthy J. Mycotic keratitis: Epidemiology,
diagnosis and management. Clin Microbiol Infect. 2013;19:210—
220.

12. Ayanniyi AA. A 39-year-old man with blindness following
the application of raw cassava extract to the eyes. Digit J
Ophthalmol. 2009;15:27-29.

13. Ajite KO, Fadamiro OC. Prevalence of harmful/traditional
medication use in traumatic eye injury. Glob J Health Sci.
2013;5:55-59.

14. Ashaye AQ, Oluleye TS. Pattern of corneal opacity in Ibadan,
Nigeria. Ann Afr Med. 2004;3:185-187.

] Med Res Surg, OPEN (=) ACCESS
ISSN: 2582-9572

15. Ezegwui IR. Corneal ulcers in a tertiary hospital in Africa. J
Natl Med Assoc. 2010;102:644-646.

16. Saka SE, Ademola-Popoola DS, Mahmoud AO, et al.
Presentation and Outcome of Microbial Keratitis in llorin.
Nigeria J Adv Med Med Res. 2015;6:795-803.

17. Basak SK, Basak S, Mohanta A, et al. Epidemiological and
microbiological diagnosis of suppurative keratitis in Gangetic
West Bengal, eastern India. IndianJ Ophthalmol. 2005;53:17-22.

18. Leck AK, Thomas PA, Hagan M, et al. Aetiology of suppurative
corneal ulcers in Ghana and south India, and epidemiology of
fungal keratitis. Br J Ophthalmol. 2002;86:1211-1215.

19. Négrel AD, Thylefors B. The global impact of eye injuries.
Ophthalmic Epidemiol. 1998;5:143-169.

20. Onakpoya OH, Adeoye AO. Childhood eye diseases in
southwestern Nigeria: A tertiary hospital study. Clinics (Sao
Paulo). 2009;64:947-952.

21. Ajaiyeoba Al, Isawumi MA, Adeoye AO, et al. Prevalence
and causes of eye diseases amongst students in South-Western
Nigeria. Ann Afr Med. 2006;5:197-203.

22. Salman MS. Pediatric eye diseases among children attending
outpatient eye department of Tikrit Teaching Hospital. Tikrit J
Pharm Sci. 2010;7:95-103.

23. Ashaye AO. Eye injuries in children and adolescents: A
report of 205 cases. J Natl Med Assoc. 2009;101:51-56.

24. Mehari ZA. Pattern of childhood ocular morbidity in rural
eye hospital, Central Ethiopia. BMC Ophthalmol. 2014;14:50.

Page 21 of 21

Volume 4 ¢ Issue 1 100


https://respubjournals.com/medical-research-surgery/
https://www.respubjournals.com/medical-research-surgery/
https://www.respubjournals.com/medical-research-surgery/
https://respubjournals.com/medical-research-surgery/
http://doi.org/10.52916/jmrs234100

