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ABSTRACT
OBJECTIVE: To evaluate the anatomical outcome of tectonic graft in corneal perforations.
METHODOLOGY: This Prospective, interventional study was conducted at the Ophthalmology
department, Helpers Teaching Eye Hospital, Quetta from February 2019 to March 2020. Fifty Two eyes of
50 subjects, aged between 5 to 80 years, either gender, with corneal perforation (<4mm), traumatic,
inflammatory, spontaneous, and infectious perforations were included. Data analysis was done on SPSS
version 23. A Chi-square test was applied. A P-value of ≤ 0.05 was considered significant.
RESULTS: 35 (70%) were males and 15 (30%) were females. The mean age was 41.68 ± 19.25 years
(range: 5 years to 80 years). The site of perforation was paracentral in 26 (52%), peripheral in 15 (30%),
limbal in 6 (12%), and central in 3 (6%) patients. The most common indication for tectonic graft was
infectious keratitis in 23 (46%) patients followed by trauma in 17 (34%), inflammatory causes in 6 (12%),
and spontaneous in 4 (8%) patients. Postoperative complications include peripheral anterior synechiae
in 10 (20%), phthisis bulbi in 4 (8%), endophthalmitis in 2 (4%), persistent leakage, and loose corneal
sutures in 2 (4%), and recurrence of infection in 1(2%) cases. The anatomical success of the graft was
achieved in 44 (88%). No significant change in anatomical outcome was observed concerning age group
(P=0.329), gender (P=0.849), and indications for tectonic graft (P=0.593).
CONCLUSION: Tectonic graft is useful for therapeutic management of corneal perforations as it restores
the globe's integrity.
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INTRODUCTION
Corneal perforation is an ocular emergency that may
be caused by infective or non-infective conditions.
Non-infective
elements
involved
in
corneal
perforations are trauma, dry eyes, inflammatory
conditions, exposure to keratopathy, and neurotrophic
keratopathies. This emergency condition can cause
loss of vision and is associated with profound ocular
morbidity especially in the developing world, so it
needs immediate surgical intervention1-4. The aim of
prompt management of corneal perforation is to
maintain a watertight eyeball and preserve anatomical
integrity of the eye and avoid ocular complications like
uveal prolapse, secondary glaucoma, or microbial
endophthalmitis1,4.
Management
of
corneal
perforations depends on the location and size of the
defect and its underlying cause4,5.
A variety of techniques are available to close the
perforation ranging from the non-surgical and
temporary technique of application of tissue glue and
soft bandage contact lens to surgical and permanent
modalities like conjunctival flaps, amniotic membrane
transplantation, tectonic corneal patch graft, lamellar
keratoplasty, and penetrating keratoplasty. Treatment
of the underlying cause is mandatory while managing
a case of corneal perforation1,2. Different studies have
been conducted to see the efficacy of various graft
materials to restore the eyeball integrity and close
corneal or corneoscleral perforation, but none of them
showed any superiority of any specific material6-8.

Corneal perforations when located at the periphery
and relatively smaller for PKP and larger for tissue
glue can be closed ideally with tectonic corneoscleral
patch graft or amniotic membrane transplantation as a
temporary or permanent treatment option. Penetrating
Keratoplasty is reserved for large and central
perforations9. Management of corneal perforation is a
multistage approach involving a primary step of defect
closure to preserve anatomical integrity and prevent
complications, then the final step for visual function
restoration2. Vanathi and co-workers reported an
85.4% anatomical success rate with tectonic graft in
corneal perforations and suggested this as a very
effective procedure for the treatment of selective
cases10.
This study aimed to evaluate the anatomical outcome
of tectonic graft in corneal perforations in our
population as limited local data is available on corneal
perforation management.
METHODOLOGY
This prospective, interventional study was conducted
at the ophthalmology department, Helpers Teaching
Eye Hospital, Quetta from February 2019 to March
2020 after approval from the ethical committee of the
hospital. Informed consent was obtained from each
patient. Complete eye examination was done in all the
patients. The study included 52 eyes of 50 subjects,
aged 5 to 80 years, either gender, with small corneal
perforation (<4mm), central (1 mm to 4mmcentral
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zone) paracentral, or peripheral perforations (zone
between 5mm from the center up to limbus),
traumatic, inflammatory, spontaneous and infectious
perforations. Perforations >4mm, and traumatic globe
ruptures were excluded. The surgery was performed
by a single surgeon. Tectonic graft materials used in
this study to close the defect were corneal patch,
corneoscleral patch, and partial thickness scleral
patch. All patients were followed for 3 months to see
the anatomic preservation of eyeball in terms of graft
stability and wound healing. Anatomical success was
defined as anatomical preservation of the globe with
complete healing and epithelialization of defects.
After corneal transplantation at our tertiary care
hospital, the remaining donor tissue was stored in
tissue culture medium (2–6°C) or organ culture
medium (31-37°C). After removing all devitalized
tissues, the donor corneal or scleral patch of
appropriate size according to the location was applied
over the perforation after washing the donor tissue in
Ringer Lactate solution for 10 minutes, then in
Betadine and the end in Gentamicin 20 mg/ml solution
for 10 minutes. Suturing was done with interrupted
nylon sutures. Topical steroids, antibiotics, and
lubricants were given as postoperative treatment. All
patients were followed up initially for two weeks then
monthly for three months. Anatomical outcomes and
complications were recorded.
The data was analyzed using SPSS version 23.
Frequency and percentages were calculated for
qualitative variables including gender, site of
perforation, etiology of perforation, postoperative
complications, and anatomical success. Mean and
standard deviation was calculated for quantitative
variable including the age of the patients. Stratification
was done to control effect modifiers like age, gender,
and indications for tectonic graft. A Chi-square test
was applied. A P-value of ≤ 0.05 was considered
significant.

anatomical outcome was observed concerning
indications for tectonic graft (P=0.593), age group
(P=0.329), and gender (P=0.849) as shown in Table
II, III, and IV respectively. Table V shows
postoperative complications which include peripheral
anterior synechiae in 10 (20%), phthisis bulbi in 4
(8%), endophthalmitis in 2 (4%), persistent leakage in
2 (4%), loose corneal sutures in 2 (4%) and
recurrence of infection in 1(2%) cases.
TABLE I: SITE OF PERFORATION
Site
Central

Percent
3

6.0

Paracentral

26

52.0

Peripheral

15

30.0

6

12.0

50

100.0

Limbal
Total

TABLE II: ANATOMICAL OUTCOME CONCERNING
INDICATION OF TECTONIC GRAFT
Indication of
tectonic graft

The anatomical success
of the graft
Yes

Total

No

Infectious keratitis

20(87.0%)

3(13.0%) 23(46%)

Trauma

14(82.4%)

3(17.6%) 17(34%)

Inflammation

6(100.0%)

0

6(12%)

Spontaneous

4(100.0%)

0

4(8%)

Chi-Square = 1.901 p= 0.593
TABLE III: ANATOMICAL OUTCOME
CONCERNING AGE GROUP
Age Groups
(Years)

RESULTS
52 eyes of 50 patients were enrolled. Out of these 50
patients, 35 (70%) were males and 15 (30%) were
females. The mean age was 41.68±19.25 years
(range: 5 years to 80 years). Paracentral corneal
perforation was the most common site of perforation in
26(52%), while the rest of the perforations were
central in 3 (6%), peripheral in 15 (30%), and limbal in
6 (12%) patients as shown in Table I. 48 (96%) were
unilateral and 2 (4%) were bilateral. The most
common indication for tectonic graft was infectious
keratitis in 23 (46%) patients followed by trauma in 17
(34%), inflammatory causes in 6 (12%), and
spontaneous in 4 (8%) patients as shown in Table II.
The anatomical success of the graft was achieved in
44 (88%) subjects. Stratification analysis of the
patients was performed and no significant change in

Frequency

The anatomical success
of the graft
Yes

Total

No

5-40 Years

20(83.3%)

4(16.7%)

24

41-80 Years

24(92.3%)

2(7.7%)

26

Chi-Square = 0.952 p=0.329
TABLE IV: ANATOMICAL OUTCOME
CONCERNING GENDER
Gender

The anatomical success
of the graft
Yes

Total

No

Male

31(88.6%)

4(11.4%) 35(70%)

Female

13(86.7%)

2(13.3%) 15(30%)

Chi-Square = 0.036 p=0.849
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TABLE V: POSTOPERATIVE COMPLICATIONS
Frequency Percent
Peripheral anterior synechiae

10

20.0

Endophthalmitis

2

4.0

Recurrence of infection

1

2.0

Persistent leakage

2

4.0

Loose corneal sutures

2

4.0

Phthisis bulbi

4

8.0

Total

21

42.0

DISCUSSION
In this study, we aimed to restore and maintain the
ocular integrity and anatomy of the perforated globe
due to different causes such as infection, trauma, and
inflammatory conditions (most commonly collagen
vascular disease) with the help of a corneoscleral
patch graft by utilizing preserved remaining
corneoscleral button after penetrating keratoplasty at
our department.
Corneal perforations are one of the main causes of
ocular morbidity and loss of ocular structures if left
untreated, and can result in functional and
psychosocial disturbance2,3,11. Multiple etiological
factors are involved in corneal perforation3,4. In our
study, we observed that infection is the common
cause of corneal perforations found in 23(46%) cases,
while another researcher reported the same rate of
45% perforations caused by infections1. Trauma in 17
(34%) patients was the second most common cause
of perforation. Management of globe perforations
comprises medical and surgical management which
depends on the size, depth, and location of the defect.
Treatment of the underlying cause of perforation (if
any) is crucial for graft stability and survival6,9.
Depending on the severity, thickness, and location of
perforations, penetrating keratoplasty, lamellar
keratoplasty, Femto assisted lamellar keratoplasty,
patch graft is widely used different technique1,9,12,13.
Different materials and different techniques are
trending recently to close such corneal perforations.
Autograft and allograft are utilized in different
scenarios6,7,14. Centers where corneal bank facility or
preserved allograft is not available, scleral,
conjunctival autograft, or amniotic membrane can be
used in an emergency to seal the perforation to avoid
devastating complications. Recently many synthetic
materials and other tissues such as dermis, fascia
lata, periosteum, pericardium, and cartilage have been
used as graft materials in ophthalmology6-8. In our
study, we used a corneoscleral patch to close corneal
perforations. Our result of surgical success was (88%)
in terms of the stable ocular surface and maintained
ocular anatomy is comparable with international

reports2,10,15,16.
The most frequent complication in our study was
peripheral anterior synechiae in 10 (20%) patients
which could be due to inflamed anterior segment
inflammation in the preoperative and postoperative
period. Postoperative topical mydriatic drops can be
beneficial along with intensive medical treatment to
control inflammation and prevent anterior synechiae.
Internationally reported rate of anterior synechiae
formation by Krysik K 20171 and Vanathi M 200210 is
6.8% and 9.76% respectively. Another study reported
that epithelial defect was a common (63%)
complication in their study2 where they used largesized grafts while in our study we did not encounter
such complication because we used small grafts to
close small to medium size localized defects in
emergency and large perforations were excluded as
they were managed by penetrating keratoplasty. Other
complications observed in our study were loose
corneal sutures in 4% of cases which were dealt with
by removing loose sutures and new sutures were
reapplied, rate of this postoperative complication is
less than that mentioned by Krysik K 20171 that is
17.4%, Persistent leakage 4%, recurrence of corneal
infection at host junction in 2% cases which is less
than the rates reported in other studies (13.7% and
20.4%)1,2. Phthisis bulbi (8%) was one of the major
causes of failure in our study. Endophthalmitis was
observed in 4% of cases and similar frequency (3%
and 4.7%) were documented internationally1,2.
CONCLUSION
Tectonic graft in spontaneous, traumatic, and infective
corneal perforations is an effective and safe
procedure to deal with this ophthalmic condition and it
maintains the anatomical integrity of the eyeball.
Treatment of the underlying cause is mandatory for
desirable results. To achieve surgical success it is
recommended to follow up with the patient very
closely in the initial postoperative period to deal with
complications promptly to improve the healing.
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