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Abstract

Background

Penetrating keratoplasty is commonly performed surgery in patients suffering from corneal blindness
and visual impairment, where full thickness diseased cornea is replaced with healthy cornea. This
study aims to outline indications of Penetrating keratoplasty and visual outcomes following the
procedure.

Materials and Methods

This retrospective, hospital-based study included 48 eyes of 48 subjects fulfilling inclusion criteria and
underwent Penetrating keratoplasty from January 2017-2020 at Bharatpur Eye Hospital. General
ophthalmologic examination was done preoperatively and postoperatively. Indication of the surgery
along with demographic outline and requisite investigations were performed.

Results

Mean age of the subjects was 47+1.83 years (13-74 years) where most of them were in 61-70years
(23%) age group. Male subjects were more (62.5%) compared to females. Triple procedure was
performed in 6.25 percent of patients. The most common indication was infective keratitis (52%)
followed by corneal opacity/ scarring, regrafts, keratoconus and bullous keratopathy. Penetrating
keratoplasty was performed slightly more for therapeutic purpose (52%) than optical. Intraoperative
complications were observed in 16.7% of patients, positive vitreous pressure being the sole cause.
Ameliorated visual acuity was observed in 71% of patients with43.75% of patients having VA of 23/60.

Conclusion
Infective keratitis was the predominant indication followed by corneal opacity/ scarring. Penetrating
keratoplasty helps in maintaining integrity of the globe along with restoration of vision.
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Introduction

1.5 to 2 million new cases of corneal blindness is
approximately added annually due to ocular trau-
ma and infective keratitis in developing countries,
which is considered as a silent epidemic [1]. In
the Nepal blindness survey, corneal trauma and
ulceration were found to be the second leading
cause of unilateral visual loss after cataract,
accounting for 7.9% of all blind eyes [2, 3]. Histor-
ically, 'keratoplasty' has been attributed to Franz
Reisinger, who first coined the term in a publica-
tionin 1824. In 1906, Eduard Zirm was the first to
perform successful human corneal transplant [4].

It is meant to terminate/reduce an actively infec-
tious corneal disease or repair an anatomic
defectinthe cornea[5]. The primary aimis to elim-
inate the infectious disease process with a micro-
biological cure rate of up to 100% in bacterial
keratitis and establish the integrity of the globe,
whereas visual rehabilitation is a secondary rumi-
nation. However, recurrence of infection remains
a concern following fungal infections and Acan-
thamoeba keratitis [6, 7.

Due to lack of primary eye care and treatment
facilities in more remote rural areas, causes of
corneal scarring, phthisis, trauma and corneal
infections have ultimately became the more prom-
inent cause of blindness [8]. In Nepal, first kerato-
plasty surgery was done in 1967; it has become
most frequently performed procedure of visual
restoration for corneal blindness [2]. Over time,
the leading indications for corneal transplanta-
tions have changed; previously kerato-conus
and failed graft were the most common indica-
tions. During the 1980s and early 1990s, bullous
keratopathy became the most common cause fol-
lowed by keratoconus and regrafts as the next
common indications [9] however, in Nepal the
most common indication of PK observed was
infectious keratitis, followed by corneal opacity
and scarring and regrafts [8]. In developing coun-
tries as Nepal, due to poor availability of primary
eye health care facility and delayed/ inappropri-
ate treatment, most of the preventable corneal
blindness land up for surgical treatment such as
keratoplasty. After establishment of Nepal eye
bank on 1996 in Nepal, donor grafts are easily
accessible for keratoplasty that prevented cor-
neal blindness rate in developing country such as
ours.

This study aims to determine the indications visu-
al outcomes in patients who underwent Penetrat-
ing keratoplasty (PK), as Bharatpur Eye Hospital
is one of the very few hospitals outside capital city
of Nepal, holding the paramount responsibility of
curing cornea related blindness where needy pa-
tients can benefit from the facility of keratoplasty.

%

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

Materials and Methods

Study design used was hospital based, retro-
spective, clinical study performed at Bharatpur
Eye Hospital, Bharatpur, Chitwan, Nepal. Ethical
approval was obtained from scientific committee
at Bharatpur eye hospital. Inculsion criteria were
patients undergoing penetrating keratoplasty
from January 2017 to January 2020 (36 months).
Informed and written consent was taken fromthe
patients, willing to participate in the study. Inclu-
sion criteria was (1) patients with visual acuity of
minimum perception of light and projection of
rays in all four cardinal quadrants; (2) non healing
corneal ulcers, recurrent corneal ulceration, per-
forated corneal ulceration and corneal ulcer not
responding to any medical treatment; (3) leuco-
matous corneal opacity following trauma, ulcer
and chemical burns with perception and projec-
tion of light and posterior segment anomaly ruled
out with USG B scan (4) corneal ectasias and
bullous keratopathies. Exclusion criteria were (1)
absence of perception of light and projection of
rays; (2) multiple graft failure; (3) known case of
glaucoma; (4) uncontrolled hypertension and dia-
betes mellitus; (5) pregnant females. Atotal of 48
eyes of 48 subjects were included in the study.
Sampling technique used was convenient pur-
posive sampling. Data was analyses using SPSS
version 20. Descriptive data was presented in the
form of tables and Graphs.

After taking an informed consent, patient's per-
sonal details, detailed clinical history, general
physical examination and detailed ophthalmolo-
gical examination along with indication for trans-
plantation were done in all the participants as per
hospital guidelines. History of onset of symptoms
such as pain, redness, photophobia, watering,
discharge and decrease of vision was taken
along with history of predisposing factors like
trauma, dry eyes, contact lens wear, prolonge-
duse of topical or systemic corticosteroids, topi-
cal anti-glaucoma medication or previousocular
surgery, prior grafts. History of systemic illness
like diabetes,asthma, chronic debilitatingillness
especially malnutrition, collagen vascular dis-
ease, immunocompromised status andtuber-
culosis were noted. Visual acuity (VA) was
assessed using Snellen chart. Detail anterior and
posterior segment examination was done
usingslit lamp (Inami.co Itd, Tokyo, Japan). In
anterior segment examination, further emphasis
was given to note the presence ofany preopera-
tive ocular conditions (glaucoma, uveitis, infec-
tion, ocular surface disease) and corneal pathol-
ogies such as epithelial defect,ulcer, opacities,
leucoma, descemetocele,perforation,
sealedper-foration, degenerations,
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keratopathies, corneal vascularization (number
of quadrants of superficial and deep vasculariza-
tion). B-scan ultrasono-graphy was done in
patients where posterior segment could not be
examined. Intra-ocular Pressure (IOP) was
measuredin all possible cases with Applanation
or non-contact tonometer. Donor factors that
were considered were age, time from death to
enucleation, preservation time, and endothelial
cell count. Indications for keratoplasty were
divided into six diagnostic categories: infective
keratitis, corneal opacity/ scarring, regrafts,
keratoconus and bullous kerato-pathy. Consider-
ing the indications, optical, therapeutic, tectonic
or cosmetic penetrating keratop-lasty was per-
formed.

Under aseptic precautions, the affected eye was
painted and draped. Eyelids were separated
using Barraquer's solid blade eye speculum.

The donor cornea with scleral rim was carefully
placed with endothelial side up and with the help
of appropriate size trephine which was 0.5mm
more than the recipient cornea was used for
punching of donor cornea. The donor button was
carefully removed and placed in a sterile bowl
withMc-carey Kauffman media. The cut corneo-
scleral rim was sent to eye bank to look for any fur-
ther infection or adverse reaction was noted in
donor cornea after keratoplasty. Recipient bed
preparation was done using trephine which was
0.5mm less than the donor cornea used for the
recipient cornea. The trephine was carefully
placed over the recipient cornea and partial thick-
ness trephination was done. 15 degrees side port
blade was used to make an entry into the anterior
chamber andviscoelastic material was injected in
the anterior chamber to maintain it. Intracameral
pilocarpine 0.13mg/ml given to achieve miosis.
Using right and left Castroviejo's corneal scis-
sors, full thickness of the recipient cornea was cut
along the trephined markings. The donor corneal
button was placed carefully on the recipient bed
and aligned well. Suturing of the donor cornea the
recipient bed was done with 16 interrupted
sutures with 10-0 nylon. The first suture put at
12'o clock followed by second suture at 6'o clock.
Next sutures were placed at 3'o clock and 9'0
clock. Remaining 12 sutures were put radially
around the donor button to the recipient bed.
Sutures were buried on the donor side. Anterior
chamber was maintained with balanced salt solu-
tion and was checked for any leaks.

Intracameral moxifloxacin (100pugm/0.1ml) was
given followed by sub-conjunctival injection of
gentamycin(20mg/ml) and dexamethasone
(4mg/ml) in non-infected cases and sub-conjunc-
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tival gentamycin(20mg/ml) and cefazolin (100
mg/ml) in infected cases was given. Topical
moxifloxacin 5% eyedrops along with eye oint-
ment Polymyxin B Sulphate 1000 units, Chlora-
mphenicol 10mg was instilled and eye speculum
removed and the eye pad was applied till the next
day. Additional procedures such as synechioly-
sis, anterior vitrectomy, cataract extraction with
posterior capsule intraocular lens implantation
were performed in required cases. Peripheral
iridotomy was done in therapeutic penetrating
keratoplasty. Intraoperative complications noted
were increased positive vitreous pressure, diffi-
culty in maintaining the anterior chamber, diffi-
culty in releasing the synechiae and bleeding
from iris vessels.

Results

Total of 48 subjects (48 eyes) underwent PKwith
mean age of 47+1.83 years (13-74 years). Male
subjects were more 62.5 % (30) compared to
females 37.5% (18).

Most of the patients (23%) were in the age cate-
gory of 61-70 years. Four patients were below 16
years and only 3 patients were in the age range
71-80years.

Table1: Age groups of the participants.

e Eleyg (P:rlcl:g‘nligrge)
0-16 4 (8.3%)
17-30 6 (12.5%)
31-40 6 (12.5%)
41-50 8 (16.7%)
51-60 10 (20.8%)
61-70 11 (23%)
71-80 3 (6.2%)
Total 48 (100%)

50% of the patients were from outside Chitwan
districtand 22.9% of the patient was from India.

Table 2: Residential area of patients.

Address Frequency(Percent)

Chitwan

13(27.1)

outside Chitwan 24(50.0)
India 11(22.9)

Total 48(100)
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Right eye and Left eye were operated equally.
Out of 48 patients, three patients had undergone
triple procedure that is, lens extraction, 10L
implantation and PK. Systemic illness was
presentin 10% of the patients.

Presenting VAin the receptive eye was HM-PL in
majority (77%) of the patients, whereas only 3
patients had VAin the range of 6/24-6/60.

60

50 37

40

30

10 3 8

0 — o

Presenting VA in 6/24-6/60 2/60-FC HM-PL

receptive eye

Figure 1: Presenting VA in receptive eye

73% percent of the patient had visual acuity of
6/6-6/18 and 2 patients had No light perception
(NPL)in the fellow eye.

35

6
B - X 2
| - i
VAin 6/6-6/18 6/24-6/60 5/60-3/60 2/60-FC HM-PL NPL
fellow eye

Figure 2: VA in fellow eye

Infective keratitis (perforating and non-healing)
was major indication for PK in 25(52%) of the
patients followed by corneal opacity/ scarringin
37.7%. Regraft was indication in 3(6.3%) of
patients.

Table 3: Indications of PK

Indication for PK Frequency Percentage
Infective  keratitis 25 52%
Corneal Opacity/ Scarring 18 37.7%
Regraft 3 6.3%
Keratoconus 1 2%
Bullous Keratopathy 1 2%

PK for optical purpose was done in 23(48%) and
therapeutic purpose for 25(52%) of the patients.

TYPES OF PK

M Optical
H Therapeutic

Figure 3: Types of Penetrating Keratoplasty

%
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Intraoperative complication was observed in
eight (16.7%) patients which was positive
vitreous pressure.

Improvement in the VAwas detected in 34 (71%)
cases after PK while desirable improvement was
not detected in 14(29%) patients.

Table 4: Postoperative VA

VA Frequency (Percentage %)
6/6-6/18 2(4.2)
6/24-6/60 11(22.9)
5/60-3/60 8(16.7)
2/60-FC 14(29.2)
HM-PL 13(27.1)
Total 48(100)
Discussion

The main motive of PK surgery is restoration and
ocular integrity maintenance. Postoperative VA
and graft clarity are subjected to various complex
immunological and physiological conditions [10].
This study comprised of 48 consecutive subjects
(48 eyes) who underwent PK with mean age of
47+1.83 years (13-74 years) which is similar to
the studies done by Singh et al, Chaidaroon W et
al, Al-Yousuf et al and Sony et al [8,11-13]. Male
subjects were more, 62.5% (30) compared to
females 37.5% (18), which is similar to the stud-
ies performed by Prakash et al, Anuradha et al,
Chaidaroon W et al, Al-Yousuf et al, Rahman | et
al [1,11,13-15]. The preponderance of male
could be explained by different socioeconomic
factors such as easy accessibility to health care
facility or increased chances of ocular trauma or
corneal ulcer as a consequence of being bread-
winner. Right eye and Left eye were operated
equally. Highest number of patients (50%) were
residing out of Chitwan followed by 27.1% of
patients were resident of Chitwan and remaining
22.9% of the patient came from India. As
Bharatpur eye Hospital is the tertiary referral cen-
ter for patients seeking keratoplasty surgery
could be the possible reason behind majority of
patients being resident outside of Chitwan. Sys-
temic iliness was present in 10% of the patients.
This study has presenting VA of HM-PL in recep-
tive eye in 77% of the patients, whereas three
patients have vision of 6/24-6/60. In the fellow
eye, 73% percent of the patient had VA of 6/6-
6/18 and two patients had No light perception
(NPL).

Improvement in the visual acuity was detected in
34 (71%) cases after PK while desirable improve-
ment was not detected in 14(29%) patients.
43.75% of patients have VA of 23/60 which is com-
parable to study done by Singh G et al [16]. Ther-
apeutic PK (52%) was performed slightly more
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than optical PK. Intraoperative complication was
observed in eight (16.7%) patients which was pre-
dominantly positive vitreous pressure. The most
common indication for the surgery was found to
be infective keratitis (perforating and non-
healing) in 25 eyes (52%) of the patients, similar
to the studies conducted by Singh K et al done in
India, where infective keratitis(44.44%) was docu-
mented as leading indication [8]. Likewise, Krysik
K et al noted infective keratitis (46.8%) as most
common indication [10]. Our observation varies
with Chaidaroon et al and Thompson et al, Cosar
CB etaland Dobbims KR et al where pesudopha-
kicbullous keratopathy was the leading indication
for PK that is, 28.9%; 32%; 27.2%; 31.5% respe-
ctively, more common in the posterior chamber
intraocular lens (PCIOL). The possible contribut-
ing factors included was increased number of cat-
aract extraction performed with PCIOL.[13,17-
19] Another potential cause could be the location,
as the studies were conducted in developed
world where the chances of infective keratitis fol-
lowing trauma are comparatively less than the
developing world. Corneal Opacity/ scarring
were noted to be second most common indica-
tion in 37.7% (18 eyes). This is similar with Singh
K et al, Bajracharya L et al, Chaidaroon W et al
(30.56%; 26.8%; 22.2% respectively) where cor-
neal opacity was documented to be second com-
mon indication and regrafts 3“MC (13.89%) [2, 8,
13]. Our findings were varying from Tabin GC et
al, Sony et al, G Singh et al and Bhatti MN et
alwhere scarring was noted to be most common
indication that is 37%;38.03%; 30%; 46.7% res-
pectively following infective keratitis (28.38%);
(27%) respectively [12,16,20,21].

Regraft was the next common indication done in
3 eyes (6.3%). However, study performed by Al-
Yousuf et al noted majority of PK done for regrafts
(40.9%) as primary indication. Authors have
explained the predominance of regrafting could
be possibly due to expanding pool of PK recipi-
ents and endothelial failure as leading cause of
graft failure. Endothelial failure (41.8%) followed
by endothelial rejection(16.5%) was documented
to be the forefront cause of graft failure [11]. Like-
wise Rahman et al documented regrafts as most
common indication 20% with rejection and endo-
thelial failure as most common cause. In study
done by Cosar CB et al, regrafts were noted to be
second most common indication (18.1%) pre-
ceded by pseudophakic bullous keratopathy [18].
Dobbims KR documented pseudophakic bullous
keratopathy (31.5%) as most common indication
followed by Fuchs dystrophy (23.2%) and kera-
toconus (11.4%) [19]. Keratoconus and bullous
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keratopathy were fourth common indication in
our study; each of them was performed in one
eye (2%). This is similar to the studies conducted
by Singh K et al, in which keratoconus and
bullous keratopathy each were the indication in
2.78% of PK[16]. Likewise, Bajracharya et al doc-
umented fourth and fifth common indication to be
bullous keratopathy and keratoconus in 9% and
7% respectively [2]. Sony et al performed study
where keratoconus was performed in 2.37% of
PK[12]. However, keratoconus was noted as first
and second mos common indication in Legeais
JM et al and Al-Yousuf et al performed in 28.8%
and 15% of PK respectively [11, 22]. Triple proce-
dure that is PK along with cataract extraction and
intraocular lens implantation was performed in
three patients (6.25%). Cataract surgery is the
commonest procedure combined with PK in 3-
50% of therapeutic PK [12]. Shorter follow up
duration and small number of sample size is the
primary limitation of this study.

Conclusion

PK'surgery holds utmostimportance in curing cor-
nea related blindness in developing countries like
Nepal, providing structural stability, ambulatory
vision and preserving wellbeing of the patients.
Infective keratitis is the most common indication
for PK.

Acknowledgement

Authors are thankful to Bharatpur eye hospital
and its staffs and also to Nepal Eye Bank at
Tilganga Institute of Ophthalmology for providing
donortissue to all the patients who underwent PK

surgery.
Conflict of interest: None

References

[11 Raj A, Bahadur H, Dhasmana R, Outcome of thera-
peutic penetrating keratoplasty in advanced infec-
tious keratitis, J Curr Ophthalmol. 30:4 (2018) 315—
20. DOI: https://doi.org/10.1016/j.joco.2018. 04.001.

[2] Bajracharya L, Gurung R, Demarchis EH, Oliva M,
Ruit S, et al, Indications for keratoplasty in Nepal:
2005- 2010, Nepal J Ophthalmol. 5: 2 (2013)
207-14.DOI: https://doi.org/10.3126/nepjoph.
v5i2.8730.

[3] Brilliant LB, Pokhrel RP, Grasset NC, Lepkowski JM,
Kolstad A, et al, Epidemiology of blindness in Nepal,
Bull World Health Organ.62:2 (1985) 375. PMID:
3874717.

[4]  Anwar M, Teichmann KD, Deep lamellar keratoplasty:
surgical techniques for anterior lamellar keratoplasty
with and without baring of Descemet's membrane.
Cornea. 21:4 (2002) 374-83. PMID: 11973386.

[5] Bajracharya L, Gurung R, Outcome of therapeutic
penetrating keratoplasty in a tertiary eye care center

Journal of Nobel Medical College 20
Vol. 11, No. 2, Issue 21, July-December 2022




Original Article

Puspa Giri et.al.

(6]

[7]

(8]

9]

[10]

(1]

[12]

[13]

in Nepal, Clin Ophthalmol Auckl NZ. 9 (2015) 2299.
PMID: 26673279.

Sharma N, Sachdev R, Jhanji V, Titiyal JS, Vajpayee
RB, Therapeutic keratoplasty for microbial keratitis,
Current Opinion in ophthalmology. 21:4 (2010) 293-
300. DOI: https://doi.org/ 10.1097/ICU.0b013e32833
a8e23.

Srinivasan M, Infective keratitis: A challenge to Indian
ophthalmologists, Indian journal of ophthalmology.
1:55 (2007) 5. DOI: https://doi.org/10.4103/0301-
4738.29487.

Singh K, Chaudhary M, Sitaula S, Penetrating
Keratoplasty—Indications in a tertiary care center in
Nepal, Nepal J Ophthalmol. 12:2 (2020) 252—61. DOI:
https://doi.org/10.3126/nepjoph.v12i2.26483.

Kang PC, Klintworth GK, Kim T, Carlson AN, Adelman
R, et al, Trends in the indications for penetrating
keratoplasty, 1980-2001, Cornea. 24.2 (2005) 801-3.
DOI: https://doi.org/10.1097/01.ico.0000157407.43
699.22.

Krysik K, Wroblewska-Czajka E, Lyssek-Boron A,
Wylegala EA, Dobrowolski D, Total penetrating
keratoplasty: indications, therapeutic approach, and
long-term follow-up. J Ophthalmol. 2018 (2018). DOI:
https://doi.org/10.1155/2018/9580292.

Al-Yousuf N, Mavrikakis I, Mavrikakis E, Daya SM,
Penetrating keratoplasty: indications over a 10 years
period, Br J Ophthalmol. 88:8 (2004) 998—-1001. DOI:
https://doi.org/10.1136/bjo.2003.031948.

Sony P, Sharma N, Sen S, Vajpayee RB, Indications
of penetrating keratoplasty in northern India, Cornea.
24:8 (2005) 989-91. DOI: https://doi.org/10.1097/
01.ico.0000157406. 34662.0f.

Chaidaroon W, Ausayakhun S, Ngamtiphakorn S,
Prasitsilp J, Clinical indications for penetrating
keratoplasty in Maharaj Nakorn Chiang Mai Hospital,
1996-1999, J Med Assoc Thai. 86:3 (2003) 206—11.
PMID:12757059.

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

[14]

(18]

[16]

(7]

(18]

(9]

(20]

[21]

(22]

Prakash A, Singh P, Shah RP, Tripathi SK, Therapeu-
tic penetrating keratoplasty a retrospective analysis in
rural population of Central India, The Official Scientific
Journal of Delhi Ophthalmological Society. 23:1
(2012) 23- 6.DOI: https://doi.org/10.7869/djo.
2012.36.

Rahman |, Carley F, Hillarby C, Brahma A, Tullo AB,
Penetrating keratoplasty: indications, outcomes, and
complications, Eye. 23: 6 (2009) 1288-94. PMID:
18949010.

Singh G, Monga S, Bhandari H, Aggarwal V, Dhingra
R, et al, Visual outcome in patients undergoing pene-
trating keratoplasty. (2015). DOI: https://doi.org/
10.5455/2320-6012.ijrms20150144.

Thompson Jr RW, Price MO, Bowers PJ, Price Jr FW,
Long-term graft survival after penetrating
keratoplasty, Ophthalmology. 110 :7 (2003) 1396—
402. DOI: https://doi.org/10.1016/S0161-6420 (03)
00463-9

Cosar CB, Sridhar MS, Cohen EJ, Held EL, Paulo de
Tarso SA, et al, Indications for penetrating
keratoplasty and associated procedures, 1996—2000,
Cornea.21:2 (2002) 148-51. DOI: https://doi.org/10.
1097/00003226-200203000-00003.

Dobbins KR, Price Jr FW, Whitson WE, Trends in the
indications for penetrating keratoplasty in the mid-
western United States, Cornea. 19:6 (2000) 813-6.
PMID: 11095055.

Tabin GC, Gurung R, Paudyal G, Reddy HS, Hobbs
CL et al, Penetrating keratoplasty in Nepal, Cornea.
23:6 (2004) 589-96. PMID: 15256998.

Bhatti MN, Zaman Y, Mahar PS, Rahman A, Kamal
MF, Outcome of penetrating keratoplasty from a cor-
neal unit in Pakistan, Pak J Ophthalmol. 25:3
(2009).,DOI: https://doi.org//10.36351/pjo.v25i3.630.
Legeais J-M, Parc C, d'Hermies F, Pouliquen Y,
Renard G, Nineteen years of penetrating keratoplasty
in the Hotel-Dieu Hospital in Paris, Cornea. 20:6
(2001)603—-6. PMID: 11473160.

Journal of Nobel Medical College

Vol. 11, No. 2, Issue 21, July-December 2022




