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Introduction

Aims: To study the outcome and safety of India ink corneal tattooing for disfigured corneal scars. 
Settings and Design: This was a single-centre prospective interventional case series of patients who developed corneal scars with 
nil visual potential and underwent corneal tattooing from June 2017-September 2018 with a follow-up period of at least 6 months. 
Materials and Methods: 15 consecutive cases were enrolled for the study. All patients desired a cosmetic treatment for their corneal 
scars in blind eye. Complete ophthalmic examination including B scan and photographs of the patients' eyes were obtained. Chemical 
corneal tattooing was performed using Indian Ink Powder. Patients underwent either inlay, on lay or mixed tattooing and were 
followed up at the first, third and fifth post-operative day, at 3rd month, 6th month and 1st year post-operatively.

Conclusion: Chemical corneal tattooing is a simple, safe and an efficient technique yielding acceptable cosmetic results. It does not 
require expensive materials and offers a viable option in comparison to more extensive and invasive reconstructive ocular surgery. 
Cosmetic contact lenses being unsuitable for majority of cases owing to poor tolerance due to dust exposure and cost effectiveness 
tattooing of corneal opacities still has a role in cosmetic improvement in cases with unsightly corneal scars. Chemical corneal tattoo 
by using Indian ink as an alternative proves to give almost equivalent stable, satisfactory cosmetic result with high patient satisfaction 
in all cases and an improved quality of life.

Statistical Analysis Used: Descriptive statistics will be calculated initially. For continuous variables, the mean, standard deviation 
statistics will be calculated and proportion statistics for categorical data. 
Results: Among the 15 cases, 7 (46%) patients underwent intralamellar tattooing, 3(20%) patients had onlay tattoo and 5 (33%) 
patients underwent onlay with inlay tattoo. Patients who underwent onlay tattoo noted fading of tattoo at the end of 3 months. One 
year postoperatively, 12 cases (80%) especially the inlay tattoo cases were more satisfied compared to onlay tattoo. All patients were 
asymptomatic with no evidence of any major ocular complications at the end of one year.

Using pigment to mask unsightly corneal scars has been known 
for more than 2000 years [1]. It was first introduced in 160 AD 
by a Greek physician - Galen; however, the procedure was used in-
frequently for centuries thereafter [1]. The process was not read-
ily adopted until the early 20th century, when Frederick H. Verhoe 
reported the safe and effective use of India ink to darken corneal 
scars [2]. 

Frequent indication in the past for corneal tattooing has been 
cosmetic-patients who present with a leucomatous cornea or 
corneal scar may have these aesthetically unpleasing conditions 
masked by the procedure. More recent being sectoral tattoo for iris 

defects, diplopia, intractable glare etc [3-5]. Alternative methods 
to improve the aesthetic appearance of disfigured corneas are cos-
metic contact lenses, keratoplasty, wearing ocular prosthesis with 
or without an enucleation or evisceration [6].

Repeated penetrating keratoplasty (PK) may be associated with 
non-compliance to treatment, rejections or infections [7-10]. With 
contact lenses, intolerance frequently develops after prolonged use 
while wearing an ocular prosthesis over a scarred cornea often 
causes inflammation, infection and corneal erosion [7-10].

Hence tattooing of corneal opacities still has a role for the cos-
metic improvement of unsightly corneal scars [7-10].
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Classic corneal tattooing uses dyes that are applied to the an-
terior stroma following epithelial debridement or trans epithelial 
needle puncture [11]. The other method is wherein the dye is in-
jected in a lamellar channel [12,13]. 

Aim of the Study
Our study is aimed to assess the efficacy of India ink corneal 

tattooing to improve the ocular cosmetic appearance, to demon-
strate its safety and to investigate its potential as an alternative to 
invasive reconstructive surgery for the cosmetic correction of dis-
figured corneas. 

Subjects and Methods
This is a prospective, interventional case series conducted at 

Cornea and Anterior Segment Services of a tertiary care eye hos-
pital in South India. The study has been approved by the Institu-
tional Ethics Committee. The study was conducted in adherence to 
the tenets of the Declaration of Helsinki. The patients or the legal 
guardians (in case of children) signed an informed written consent 
for the surgical procedure, investigations, and use of clinical pho-
tographs.

All patients who underwent corneal tattooing between June 
2017 - September 2018 were included.

 Study inclusion criteria were superficial or deep corneal opaci-
ties, band keratopathy, and retro corneal opacities. Patients with 
phthisical eyes, thin corneas, corneal oedema (bullous keratopa-
thy), anterior staphyloma and glaucoma were excluded from the 
study.

All patients enrolled had corneal scar or retro corneal opacity 
with no visual potential. Complete ophthalmic examination was 
performed including B scan ultrasound to exclude intraocular tu-
mours. The depth of corneal opacity, corneal thickness, the pres-
ence and extent of band keratopathy and corneal vascularization 
was carefully assessed by Topcon SS OCT (Figure 1 and 2).

Figure 1: Total opacity - onlay tattoo.

Figure 2: Deep stromal opacity - inlay tattoo.

Corneal tattooing was performed under general anaesthesia in 
children and local anaesthesia (retro bulbar) in adults. 

Chemical corneal tattooing was performed using Indian Ink 
Powder (Mahatme laboratories).

Surgical techniques used were either Onlay tattooing, intra la-
mellar or combined. Onlay tattooing done using a 30g needle, bevel 
down, to imbibe the ink into the anterior stroma. Thinning often 
associated with many corneal scars, tangential stab was done to 
avoid inadvertent perforation of the cornea. Inlay tattooing was 
done by creating the lamellar pocket with predepth 300/350 mi-
cron knife (Company) and using lamellar dissection followed by 
inserting with the tattoo material in two or three layers in the in-
terface, incision closed with suture.

Postoperatively, topical steroid antibiotics combination (dexa-
methasone sodium 0.1% + chloramphenicol 0.5% Dexoren S®, In-
doco Remedies ltd.) four times a day and a cycloplegic (Homatro-
pine 2%, Homide®, Indoco Remedies ltd) two times a day. Patients 
were followed up on the first, third and fifth post-operative day, at 
3rd month, 6th month and 1st year post-operatively. 

Statistical analysis
Statistical analysis was carried out using SPSS statistical soft-

ware (SPSS version 21. Inc., Chicago, IL, USA). All descriptive pa-
rameters were noted in the form of mean and standard deviation if 
the data were parametric or in the form of median if the data were 
nonparametric. 

Results
During the period of study fifteen eyes of fifteen patients met 

the inclusion criteria. Out of fifteen patients 11 were adults (mean 
age: 29.1 years, range: 20 - 42 years) and 4 were children (mean 
age: 8.1 years, range: 5 - 16 years). Males were more common than 
females (70%). Among the 15 cases, 7 (46%) patients underwent 
intralamellar tattooing, 3(20%) patients had onlay tattoo done and 
5 (33%) patients underwent onlay with inlay tattoo (Figure 3 and 
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4). Patients who underwent onlay tattoo had thinner and irregular 
cornea hence inlay not attempted (Figure 5).

3 cases had superficial corneal opacities (20%), 7 had deep 

Figure 3: A: Deep stromal opacity  B: Inlay tattoo  
C: Portrait of same patient.

Figure 4: A: Absorbed Cataract with closed funnel RD  
B: inlay tattoo C: Portrait of same patient.

corneal opacities cases (46.6%), 1 case cataract with no visual 
potential (6.6%) and 4 cases presented with multiple failed graft 
(26.8%) (Table 1).

Patient were followed up on regular time intervals and one year 
postoperatively, (80%) 12 cases specially the inlay tattoo cases 
were more satisfied compared to onlay tattoo (Figure 6).

Figure 5: Cosmetic corneal tattoo: surgical technique.

Sl. No. Diagnosis Eyes
1 Post trauma 2
2 Congenital opacity 2
3 Post corneal ulcer 3
4 Post failed graft 4
5 Congenital cataract with RD 1
6 Corneal opacity with Anterior staphyloma 3

Table 1: Diagnosis in recruited patients for corneal tattooing.

Figure 6: Percentage of patient satisfaction.

During the post-operative follow up, 8 patients complained of a 
moderate foreign body sensation and exhibited a conjunctival in-
jection which corresponded to the surgically induced corneal epi-
thelial defect and chemical reaction (53%) for 2 days. The pigment 
density after an initial loss was nearly stabilized, the pigmentation 
was uniform. Majority of the cases 13 (86%) did not require tattoo-
ing more than once, if the initial tattooing was satisfactory. Minimal 
pigment loss was observed in 4 cases (26%) of which 2 (13%) un-
derwent repeat onlay after 3 months.

Corneal infection/corneal erosion were not noted in any case. 
Corneal melt (undergone inlay tattoo with epikeratoplasty) was 
noted in one patient (secondary to trauma).
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All patients were asymptomatic with no evidence of any ocular 
complications at the end of one year. 

Discussion
Disfiguring corneal opacities may alter the personal self-confi-

dence and affect badly both social lives and quality of life. Along 
these lines, we ought to consider cosmetic repair as an essential 
line of treatment of corneal opacities in such cases.

Tattooing of cornea is one of the options offered to patients with 
corneal opacities. Printed contact lenses, enucleation, or eviscera-
tion with orbital prosthesis and penetrating keratoplasty are some 
of the other options [6-10].

Chemical tattooing has proved to be an efficient and a simple 
technique [14]. It is a safe surgical procedure that does not require 
expensive materials and offers a viable option to avoid more exten-
sive and invasive reconstructive ocular surgery [14]. 

Chemical corneal tattooing by our technique gives a stable, sat-
isfactory cosmetic result with high patient satisfaction in all cases 
and an improved quality of life. Various tattooing methods were 
used such as chemical dyeing with the use of gold or platinum 
chloride and nonmetallic tattooing with India ink, China ink, lamp 
black/soot, and other organic dyes [15-17].

Surgeons experimented with different combinations of such 
chemical products to obtain different shades [18]. the main prob-
lem affecting the outcome of previous corneal tattoo studies was 
the fading of colors, which made the results inconsistent over time 
[18].

In our study we show that intrastromal technique provides 
more patient satisfaction and durability in comparison to onlay. A 
histopathology confirmation of this has been done by Amesty., et 
al [19].

Among the different methods of corneal tattooing described 
during the last century, one of them was a chemical dye with gold 
or platinum chloride, a simple technique, mainly used as only tech-
nique [20]. 

Most of the studies have noted recurrent corneal erosion and 
fading of tattoo [20]. In our study even though fading was noted, 
only 2 cases needed repeat tattooing hence suggesting India ink to 
be more durable and cornea friendly. 

There are many reports of introducing the ink intrastromally by 
either manually dissecting a lamellar corneal pocket/ lamellar flap 
dissection or using the Fertiliser to create a flap [21,22].

In our study we preferred intrastromal lamellar pocketing 
with predepth knife after pre-operative evaluation like ASOCT and 
pachymetry to avoid risk of perforation followed by ink insertion. 

Homogeneous pigmentation, faster surgery with a better and 
less symptomatic postoperative recovery among patients are the 
advantages. The corneal surface being untouched, the staining is 
not exposed to the tear film hence less symptomatic post proce-
dure.

Previous studies have correlated injury to basement membrane 
of corneal epithelium in onlay technique predisposing the eye to a 
condition akin to recurrent corneal erosions [23]. This fact is simi-
lar to our studies where patients had on and off mild redness post 
onlay technique.

The greater pigment density and its relative permanence is un-
derstandable as by the lamellar procedure, two surfaces are being 
tattooed simultaneously, the corneal bed and the inner surface of 
the lamellar flap, thus duplicating the amount of pigment deposited 
in the cornea. Larger the pigment initially deposited in cornea, the 
greater is the density of tattooing and more durable are the results 
[19,23] similar to our cases with inlay intrastromal tattooing [24]. 

Limitation of the Study 
Limitation of this study is the small number of cases included in 

comparison to other studies and the need for a long-term follow-up 
for patients treated with corneal tattooing even when satisfactory 
results are achieved in the short term.

Conclusion
To conclude India ink corneal tattoo used as described in this 

study achieves stable and durable results with good cosmetic sat-
isfaction among patients, Corneal leucomas, leukocoria with nil vi-
sual potential are ideal patients and helps improve patient’s quality 
of life. According to the results of this clinical study, corneal tattoo 
is a safe surgical procedure especially intralamellar technique with 
an easy learning curve. It does not require expensive materials and 
avoids more extensive and invasive reconstructive ocular proce-
dures.

Key Messages
Corneal tattooing with India ink especially intra lamellar is cost 

effective, durable and cosmetically satisfactory in patients with 
corneal scars with nil visual prognosis in comparison to recurrent 
costs, special care with contact lens use or other invasive ocular 
surgeries for cosmesis. 
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