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Abstract - In recent years amniotic membrane (AM) established 
itself in reconstructive surgery of the anterior ocular segment as 
a tool of choice with pathologies that are difficult to treat. With 
extensive corneal ulcers that yield to conventional medical 
treatment, the transplantation of AM is a necessity and 
currently the only solution. In order to obtain optimal best 
result it is important to be familiar in details with the properties 
of AM and the types of surgical techniques for its 
transplantation on the anterior ocular surface. Our aim is to 
present a patient with an extensive and deep corneal ulcer 
treated with amniotic membrane transplantation (AMT). After 
AMT a stabilization of the corneal thickness was achieved by 
integration of amniotic tissue into the host tissue. 
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1. INTRODUCTION  

In recent years amniotic membrane established itself in 
reconstructive surgery of the anterior ocular segment as a 
tool of choice with pathologies that are difficult to treat. 
This translucent three-layer membrane is the inner layer of 
the placenta and is 0,02-0,05mm thick (1). Its transparency 
is determined by the fact that it contains no nerve fibers, 
smooth muscle cells, lymph and blood vessels (2). AM is 
not just avascular tissue. It has multiple metabolic 
functions such as transport of water and soluble substances 
and producing bioactive factors, including vasoactive 
peptides, growth factors and cytokines. The advantage of 
AM is that it resembles corneal and conjunctival tissue. 
The basal membrane of the amnion is one of the thickest 
membranes in the human body that can withstand the 
current storage techniques. It contains mainly collagen 
type I, III, IV, V and VII found in the conjunctival and 
corneal basal membranes in addition to fibronectin and 
laminin, large amounts of proteoglycans and heparin 
sulfate. These components are available in the stromal 
matrix of AM. The most important tensile strength of AM 
is performed by collagen in the compact layer. The 
arrangement of the interstitial collagen gives additional 
strength to the tissue regarding the mechanical influences. 
The presence of integrin alpha 6/beta 4 as main ligands in 
the basal membrane involved in the construction of 
hemidesmosomes-like structures favors the adhesion and 
stabilization of epithelial stem cells for the wound healing. 
This facilitates the migration of the epithelial cells, 
enhances the adhesion of basal epithelial cells, stimulates 
epithelial differentiation and prevents apoptosis (3), (4). 
AM possesses anti-inflammatory, anti-cicatricial and anti-

angiogenic properties (5). The ability to recover the defects 
can be explained with its regeneration function that is due 
on one hand to the stimulation of the epithelialization, life 
extension, life cycle and clonogenicity of the epithelial 
cells. On the other hand when used as a filler for the inlay 
of deep defects AM shows signs of integration into the 
target tissue, resulting in a stabilization of the anterior 
surface. The integration can be observed by 
biomicroscopy, in vivo confocal microscopy (IVCM) and 
anterior segment optical coherent tomography (AS-OCT). 
Manolova et al. have described cases of biomicroscopic 
and IVCM data for integration into the host tissue (6). 
Resch et al. have described a light microscopic evidence 
for integration of amnion at different levels in the corneal 
tissue (7). 

2. CASE REPORT 

A 39-year-old patient who came to the hospital 
complaining of decreased vision, irritation, redness, pain, 
photophobia and watery right eye. About 20 days before 
being directed to the hospital he reported that at work he 
flash burnt his eye and consultative examination found out 
a corneal defect. According to data from the medical 
records, the right eye had BCVA of 20/30. The patient was 
treated with antibiotic drops and an epithelotonic gel 
without any success. Without a doctor's prescription but 
because of the pain, the patient applied Alkain several 
times a day. Upon entering the clinic, BCVA of the right 
eye was a movement of a hand and of the left eye – 20/20. 
TOD = N (palpable), TOS = 17.5 mmHg. Objective 
finding during the study showed moderate swelling of the 
eyelids, severe mixed hyperemia, cornea with greatly 
reduced transparency and deep broad corneal defect. The 
pupil was irregular in shape, with posterior synechiae and 
reacted slowly to light, further details posteriorly could not 
be seen. The patient was explained the toxic effects of 
Alkain. Treatment with midriatik was prescribed in order 
to rupture the synechiae and antibiotic drops - a 
combination of an aminoglycoside and quinolone, 
nonsteroidal anti-inflammatory drugs and repeated 
instillation of epitelotonichni gels. A transplantation of 
AM onlay was performed. Due to the lack of significant 
improvement after a period of 10 days a second surgery 
followed – a transplantation of AM multilayer technique to 
fill the corneal defect. The filler was sutured to the cornea 
with interrupted 10-0 suture Nylon. A monolayer AM 
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onlay is put on the top and sutured with 8-0 vicryl 
interrupted suture to the conjunctiva and episclera (Fig 1).  

 
Fig. 1. (a) AS-OCT images. Мeasurement of corneal and 

amniotic membrane thickness 2ND day after the surgery. The 
dividing line, which distiguishes the amnion from the underlying 

tissue is clealy seen. (b) One week after AMT – the first 
biomicroscopic signs of integration of amnion are visible. 

 
Fig. 2. а) and b) 20 days after АМТ – integration of the filler into 
the corneal tissue; Stabilization of the cornea; Lack of subjective 

complaints. 

 
Fig. 3 AS-OCT images – 1 month after the multilayer 

transplantation of AM. Integration of AM in the stroma. The 
thickening of the anterior corneal layers can be seen (their 

substitution with amniotic tissue) and the fusion of amnion with 
the stroma of the corneal (a clearly distinguishing demarcation 

line is missing). 

The patient was prescribed antibiotic drops, NSAIDs and 
epitelotonic gels. One week later corneal thickness was 
stabilized and the subjective complaints - photophobia, 

secretion, hyperemia were improved and there was also a 
significant reduction of pain (Fig 2). Through 
biomicroscopy and by using AS-OCT it was found an 
integration of AM in the cornea. One month later the 
cornea had a substantially stabilized thickness, there was 
no pain, tearing, photophobia and hyperemia. BCVA of the 
right eye was 20/400 (Fig 3). 

3. DISCUSSION 

The qualities of the amniotic membrane as a scaffold for 
regeneration and stabilization filler for deep ulcerative 
defects make it attractive in transplant surgery on the 
anterior surface. 

Four main effects for regeneration of the corneal 
epithelium are described:  

 (1) facilitating the epithelial cell migration; 

(2) enhancement of cell adhesion of the basal epithelium 
(8), (9), (10) 

(3) facilitating epithelial cell differentiation (11), (12), (13) 

(4) prevention of epithelial apoptosis (14), (15) 

AM also improves the sensitivity of the cornea and the 
stability of the tear film by an unknown mechanism. The 
ability of the basal membrane of the amnion to facilitate 
the expansion of progenitor cells can explain the 
application of AM in the treatment of partial deficiency of 
limbal stem cells. AM allows the retention of the tear film, 
thereby provides a moist environment for the re-
epithelialization of the ocular surface. It has good oxygen 
permeability and conductivity which provides sufficient 
oxygenation for the epithelial cells, which is in contrast to 
many synthetic materials and it was demonstrated in the 
publication of Tsuyoshi Yoshita et al. the oxygen 
permeability was examined (Dk), the oxygen portability 
(Dk/t) through AM, as well as tear oxygen tension under 
AM in rabbits. The water content of AM was measured 
and compared with that of the soft contact lens (SCL). The 
results showed significantly higher values in the water 
content (96.8 +/- 0.8% against 78%) which provides higher 
Dk and Dk/t in the AM in comparison with SCL. The 
average concentration of oxygen under AM was also 
higher in comparison with that of the SCL (94.9 +/- 2.9 
versus 59.1 +/- 4.9 mm Hg). Such evidence supports the 
statement that AM can serve as a dressing in the treatment 
of persistent corneal epithelial defects (16). In these cases, 
it is more correct to use a technique called "onlay" 
(epithelial side of the AM is in contact with the corneal 
surface), thus facilitating healing, influences the 
inflammation and decreases the pain syndrome (17). 

It is necessary to use multilayer technique – inlay and 
onlay in cases of deep stromal corneal defects. One or 
more layers of AM may be used for filling the corneal 
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ulcer, the arrangement of the layers is not important, with 
the exception of the uppermost layer, which must be 
placed with the epithelium upward to allow coverage of 
corneal epithelial cells. When the re-epithelialization of the 
top layer of the AM occurs, the remaining parts of pieces 
of AM, which were placed to fill the defect may be 
incorporated into the cornea. It results in thickening and 
stabilization of the corneal defect (18). First Seitz et al. 
histologically demonstrated that AM was integrate into the 
tissue of the recipient (7). Nubile et al. first made in vivo 
analysis of stromal integration of AM after multilayer 
tranplsantation of AM, then other authors found 
consistency of data among themselves that match our 
research (19). IVCM is a laborious study which monitors 
the microstructural changes that occur in both the AM and 
the tissue of the host after transplantation. It is a valuable 
research method. In clinical practice besides the bioscopic 
study, AS-OCT is a valuable and considerably more easy 
and non-invasive method, which gives a good, reliable 
information about the status of the corneal thickness and 
the changes that occur after the transplantation of AM. In 
this paper, our goal was to demonstrate the importance of 
making the correct decision on the type of surgical 
technique for the transplantation of AM and besides the 
biomicroscopic data for the presence of integration and 
stability of the cornea with corneal defects, it is important 
to monitor the condition of the anterior surface through 
AS-OCT. When the inflammation subsides AM inlay type 
can be put. Using this technique when the inflammation is 
active faces the risk of increasing the infection and its in 
depth penetration. Thus, when there is an active 
inflammation which cannot be controled with drug therapy 
we recommend as a first stage an AMT onlay type and as a 
second step inlay and onlay type. 

4. CONCLUSION 

The amniotic membrane is immune privilege tissue, which 
is an excellent matrix for the recovery of deep defects of 
the cornea aiming at stabilizing its surface and as a 
probable second step of performing corneal transplantation 
in order to improve the visual function and long-acting 
effect of the performed procedure, as well as reducing the 
risk of transplant rejection. Selecting the right surgical 
technique and the time to perform it is crucial for the final 
result. 
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