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	 Patient:	 Male, 36-year-old
	 Final Diagnosis:	 Corneal ulcer • perforated corneal ulcer
	 Symptoms:	 Eye pain • eye pain and redness • red eye • vision changes
	 Clinical Procedure:	 —
	 Specialty:	 Ophthalmology

	 Objective:	 Management of emergency care
	 Background:	 The use of amniotic membranes for corneal perforations using different surgical techniques has been widely 

described in the literature. This case report is a novel variation in the technique that can be useful for incorpo-
rating in clinical practice when the need arises.

	 Case Report:	 A 36-year-old male patient presented to our clinic with a corneal ulcer in his left eye caused by herpetic kerati-
tis, treated with a topical non-steroidal anti-inflammatory (indomethacin 0.1% solution). Examination revealed 
a paracentral 2-mm wide corneal perforation on the site of the corneal ulcer. The patient was admitted to the 
hospital. He was treated with intravenous piperacillin-ofloxacine, and an emergency surgical intervention using 
a lyophilized amniotic membrane was performed using a “plug and patch” technique. Postoperatively, the pa-
tient received 48 h of intravenous antibiotics and was discharged on topical antibiotic/corticosteroid eyedrops 
along with a 10-day course of oral antibiotics (ofloxacin) and antiviral therapy (valaciclovir). Three months after 
surgery, the anterior chamber was formed, the corneal defect was closed, and visual acuity improved. One year 
after initial presentation, anterior segment optical coherence tomography showed a large scarred but healed 
cornea.

	 Conclusions:	 We report the successful use of combination of a single round-shaped rolled amniotic membrane with a mul-
tilayered amniotic membrane transplantation for the treatment of a 2-mm-wide perforated corneal ulcer. This 
technique allowed for preservation of the globe integrity without the need for a keratoplasty, stopped further 
tissue loss, and was associated with a rapid visual recovery.
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Background

Amnion, the innermost layer of the placenta, consists of a 
single layer of epithelial cells that are joined to a substantial 
basement membrane and an avascular stromal matrix [1,2]. 
The therapeutic use of amniotic membranes was first de-
scribed by Davis in 1910 [3] for skin transplantation. In the 
field of ophthalmology, de Rotth was the first to treat patients 
with symblepharon using amniotic membranes, in 1940 [4]. 
Subsequently, numerous reports appeared regarding their use 
for ocular surface reconstruction [5,6], as inlay grafts (epitheli-
al side up) for corneal melting, and as an onlay bandage (ep-
ithelial-side down) to promote healing in cases of persistent 
epithelial defects and ocular surface inflammation. All of these 
indications make use of the amniotic membrane’s ability to 
promote healing [1] and of its anti-inflammatory, anti-fibrot-
ic, and anti-angiogenic features [7].

Management of corneal perforations depends on the size of 
the defect, the underlying etiology, the surgeon’s experience, 
and the available treatment modalities. Different approach-
es have been described in the literature to replace the corne-
al tissue in case of perforation, including – but not limited to 
– cyanoacrylate or fibrin glue [8], donor corneal tissue, con-
junctival flaps, and amniotic membrane grafts. Cyanoacrylate 
glue is highly inflammatory, and fibrin glue seems less effec-
tive and often insufficient by its own [9]. Surgical interven-
tions, such as full-thickness keratoplasty, are often associated 
with an increased risk of rejection and ongoing melt in case 
of an inflamed host cornea [10]; their use in emergency cases 

is also widely limited by the short supply and the unavailabil-
ity of the tissue [11]. On the other hand, many studies have 
reported on the successful use of amniotic membranes in the 
treatment of corneal perforation [5,10]. Multiple techniques 
have been described, such as multilayer surgery [12,13], sand-
wich technique (inlay and onlay) transplantation [14], and the 
“swiss roll” or “cigar” technique [14,15]. The reported healing 
rate was up to 100% for micro-perforations and 75% for per-
forations up to 1.5 mm wide [9]. Even though larger defects 
generally yield worse results, perforations up to 3 mm could 
also be adequately managed with amniotic membrane trans-
plantation in association with fibrin glue [16], delaying the 
need for a keratoplasty.

This case report is a description of a new “plug and patch” tech-
nique used for the treatment of an infective corneal perforation.

Case Report

A 36-year-old male patient was referred to our center for man-
agement of a corneal ulcer of his left eye caused by a herpetic 
keratitis (Figure 1A) that perforated after regular administration 
of topical indomethacin (Indocollyre®, Chauvin Laboratories, 
France) for a week.

On ophthalmological examination, the patient’s best corrected 
visual acuity of the left eye was 0.05 (decimal notation). Slit-
lamp biomicroscopy revealed a 2-mm-wide perforated corne-
al ulcer with positive seidel test, situated close to the pupil 

Figure 1. �Stages of the corneal defect from initial presentation till 1 year after surgery. (A) Corneal ulcer a week prior to the 
patient’s presentation to our clinic and prior to indomethacin instillation. (B) Perforated corneal ulcer upon presentation. 
(C) Intraoperative photo at the end of surgery using a lyophilized amniotic membrane. (D) A week after intervention. 
(E) Two weeks after intervention. (F) Three months after intervention. (G) Twelve months after intervention.
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margins at 3 o’clock and surrounded by melted corneal tissue. 
Iris corectopia (Figure 1B) was also observed, as some iris fi-
bers were drawn into the corneal defect. No iris incarceration 
or prolapse were noted.

The patients record before presentation suggested that he was 
treated with a combination of topical antibiotics (tobramycine 
and ciprofloxacine) and systemic anti-viral therapy (valaciclovir) 
for a herpetic keratitis, and his already-thin cornea (secondary 
to prior refractive surgery) perforated after he was adminis-
tered non-steroidal anti-inflammatory (NSAID, indomethacin) 
drops to calm down the inflammation.

In fact, the patient had a LASIK surgery approximatively 8 years 
prior to his presentation and a kidney transplantation second-
ary to an anti-neutrophil cytoplasmic autoantibody (ANCA) 
vasculitis 5 years prior to his presentation. He was currently 
under various immunosuppressant medications, including my-
cophenolic acid (Cellcept®, Roche Laboratories, Switzerland). 
Anamnesis revealed a history a blepharitis and recurrent eye 
infections in the perforated eye.

Upon examination, the diagnosis of corneal perforation was evi-
dent, and the patient was immediately hospitalized. Piperacillin-
ofloxacin antibiotics were administered intravenously, and an 
emergency surgical intervention was performed under gener-
al anesthesia using what we called the “plug and patch” tech-
nique (Figure 2). After careful epithelial scraping of the ulcer 
margins, a spongious lyophilized amniotic membrane (Visio 
Amtrix®, TBF, France) was hydrated with balanced salt solu-
tion and rolled into a ball shape to fill the corneal defect. A 

drop of the human fibrinogen component of a biological glue 
(Tisseel®, Baxter Laboratories, USA) was then administered 
on top of the amniotic membrane and covered with a second 
11-mm-wide amniotic membrane positioned epithelial-side 
up (inlay) and soaked in the thrombin component of the glue. 
When in contact, the interaction between the 2 components 
yielded a fibrin plug sealant that prevents future leakage. The 
inlay membrane was further fixated at the limbus and the sur-
rounding conjunctiva using 4 interrupted vicryl 10-0 sutures. 
For further safety, 2 additional inlays grafts were glued over 
the first one and were covered by an overlay amniotic mem-
brane patch that was sutured to the conjunctiva using a run-
ning vicryl 10-0 suture. A soft bandage contact lens was placed 
at the end of the procedure (Figure 1C). Postoperatively, the 
patient received 48 h of intravenous antibiotics (ofloxacine + 
piperacilline). He was then discharged on topical antibiotic and 
corticosteroid eyedrops (tobramycin + dexamethasone) for 4 
weeks, along with a 10-day course of oral antibiotics (ofloxa-
cin) and antiviral therapy (valaciclovir).

The patient was examined the day following surgery and 
a week after (Figure 1D) to make sure the overlay amniot-
ic membrane was still in place. An anterior segment optical 
coherence tomography (OCT) was done to visualize the dif-
ferent layers and confirm the position of the plug (Figure 3). 
The membrane started dissolving 2 weeks after the surgery 
(Figure 1E). At month 3, examination revealed a slightly hazy 
cornea, a formed anterior chamber with no seidel, and a closed 
corneal defect (Figure 1F). White scarring was visible at the site 
of the lesion. Decimal best corrected visual acuity improved 
from 0.3 at month 3 to 0.4 at month 6 and remained stable 

Figure 2. �Schematic representation of the plug and patch technique.

Hayek G. et al: 
Lyophilized AMG for corneal perforation repair
© Am J Case Rep, 2023; 24: e939626

e939626-3 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



for up to 12 months despite the scarred area. Upon coming for 
his latest routine check-up 1 year after initial presentation, an 
anterior segment photo (Figure 1G) and OCT (Figure 4) were 
performed, which showed a large scarred but healed cornea.

Discussion

In this article, we present a case of herpetic keratitis with cor-
neal perforation secondary to topical NSAID administration, 
surgically treated with multi-layered lyophilized amniotic mem-
brane transplantation using a novel plug and patch technique. 
The technique described is actually a variation of existing tech-
niques that are used in the management of corneal ulceration 
and perforation to restore corneal integrity without the need 
for keratoplasty. Amniotic membrane transplantation in such 
indications usually involves multilayered inlay grafts stacked 
as flat sheets to fill in the defect [17,18], or rolling, folding, 
or “stuffing” the membrane into the defect before covering it 
with further layers and fixating it with sutures and/or fibrin 
glue [11,19], or even rolling and directly securing the mem-
brane into the defect with sutures [15], with or without the 
use of a contact lens.

The patient we describe here had a corneal perforation that 
was likely the result of several factors: prior refractive surgery, 
ocular surface disease, and herpetic keratitis, which most like-
ly presented due to immune system down-regulation. Ocular 
herpetic keratitis can be a complication of the patient’s kid-
ney transplantation [20], and the corneal melt secondary to 
infectious inflammation can lead to corneal perforation with 
severe ocular morbidity, including loss of vision if left untreat-
ed. While NSAIDs are important for the treatment of a wide 
range of ophthalmological conditions, including ocular inflam-
mation, they have also been associated with corneal melt since 

1999 [21-23]. The challenge in our case was therefore to find 
the right balance between controlling surface inflammation 
and reducing corneal melt.

Corneal melt consists of collagen breakdown initiated by a cor-
neal epithelial defect. When the defect fails to re-epithelialize, 
it is followed by an enzyme-mediated stromal thinning, ulti-
mately leading to corneal perforation [24]. The topical use of 
NSAIDs significantly decreases corneal sensation, delaying cor-
neal wound re-epithelialization. NSAIDs also upregulate some 
matrix metalloproteinases (MMPs), hence disrupting the bal-
anced interaction between MMPs, MMP inhibitors, prostaglan-
dins, and cytokines and interrupting the healing process lead-
ing to keratolysis [25,26]. In addition, high doses of NSAIDs 
can paradoxically exacerbate the prostaglandin-mediated in-
flammatory effect [27].

In our case in particular, the adjunctive use of NSAIDs led to 
corneal perforation. While indomethacin 0.1% solution is a 
commercially available ophthalmic anti-inflammatory agent 
widely distributed in Europe, severe complications associated 
with its use have been described [23,28]. In order to fill the 
corneal defect and treat the concomitant surface inflamma-
tion, the choice was made to treat the patient surgically with 
an amniotic membrane, known for its healing, anti-inflamma-
tory, anti-fibrotic, and anti-angiogenic properties [7]. Until re-
cently, amniotic membranes were cryopreserved and need-
ed special storage conditions that made them unavailable for 
corneal emergencies. Lyophilized amniotic membranes, on the 
other hand, can be stored at room temperature and have an 
extended shelf-life. Recent publications have shown that they 
are as effective as cryopreserved amniotic membranes when 
used as an overlay patch [29]. In our patient, their use led to 
preservation of the globe integrity, stopped further tissue loss, 
and was associated with a rapid visual recovery.

Figure 3. �Anterior segment optical coherence tomography the 
day following surgery visualizing the different layers 
and confirming the position of the plug.

Figure 4. �Anterior segment optical coherence tomography 
performed at 12 months showing a healed and scarred 
cornea.
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Conclusions

We report the successful use of the combination of a single 
round-shaped rolled amniotic membrane with a multilayered 
amniotic membrane transplantation for the treatment of cor-
neal perforation, secondary to the use of topical indometh-
acin 0.1%. We would like to emphasize the dangers of using 
topical NSAIDs in cases of corneal surface disease and kera-
titis as well as the advantages of having lyophilized amniotic 
membrane at our disposal.
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