Acta Clin Croat 2007; 46 (Suppl 1): 51-55

‘ 010 Bednar.p65

Professional Paper

AMNIOTIC MEMBRANE IN THE TREATMENT OF
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SUMMARY - The aim of the study was to determine whether amniotic membrane could be used to
treat neuroparalytic keratopathy. Amniotic membrane transplantation was performed in 19 patients
with neuroparalytic ulcer. All patients were younger than 61 and all developed corneal problems due to
interruption of the sensory afferent fiber innervating the cornea. In all patients, the follow up period was
longer than 18 months. Postoperatively, all patients underwent fluorescein test and biomicroscope
examination as well as subjective pain evaluation. Postoperatively, the pain was reduced in study patients.
In one patient, retransplantation for disease recurrence was performed two months after the first operation.
After the second operation, the pain was minimized for more than 18 months. Amniotic membrane
transplantation appears to be a good method for pain reduction and better epithelial healing in patients

with neuroparalytic keratopathy.
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Introduction

In this study, which was a continuation of a similar
study conducted in 2002 by Ivekovié ez a/.!, we analyzed
clinical experience in the management of neuroparalyt-
ic keratopathy. Ocular surface disturbances remain a ther-
apeutic problem despite various conservative and surgi-
cal treatments. If there is no normal ocular surface de-
fense and healthy limbal cells are lacking, these distur-
bances can lead to the loss of vision.

Neuroparalytic keratopathy is a clinical entity that
involves all degrees of degenerative corneal and conjunc-
tival changes secondary to the loss of sensory function
in the nasociliary branch of the trigeminal nerve with or
without decreased tear production. Loss of neural stim-
ulation from the sensory division of trigeminal nerve or
from the autonomic nervous system can have devastat-
ing consequences on corneal epithelial wound healing
and the precorneal tear film. The ophthalmic division
of trigeminal nerve supplies sensory innervation to the
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cornea, conjunctiva, and upper and lower eyelids. There-
fore, trigeminal denervation abolishes reflexes control-
ling tear secretion and lid blinking and closure. This
innervation constitutes the basic neuroanatomical inte-
gration of the entire ocular surface defense?. The inter-
ruption leads to corneal anesthesia with frequent break-
down of corneal epithelial surface, which can cause per-
sistent epithelial defects, ulcer and finally perforation®.
Trauma, tumors, inflammatory lesions like herpetic in-
fections and surgical procedures can damage the first
branch of the trigeminal nerve on its entire course from
the brainstem to and within the cornea, and lead to this
condition*’.

Timely and appropriate action is required in the
management of this condition to prevent serious com-
plications. The corneal epithelium becomes diseased
and breakdown occurs even in the absence of desicca-
tion, infection, and trauma. This stage, if not treated
aggressively with ocular lubricants, tarsorrhaphy, or a
bandage soft contact lens, will result in stromal lysis with
or without perforation. Depending on the size and loca-
tion of corneal perforation, procedures like the applica-
tion of cyanoacrylate glue, penetrating keratoplasty, or
conjunctival flap may be required®.
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Lee and Tseng were the first to introduce the use of
amniotic membrane in the treatment of persistent ep-
ithelial corneal ulcers in 1997. The procedure has been
shown to promote epithelial healing, reduce vasculari-
zation, yield good cosmetic effect, and is relatively easy
to preform’. Kruse ¢7@/. have also reported rapid healing
of corneal surface with an increase in stromal thickness
after multilayer amniotic membrane transplantation for
deep corneal ulcers®. The aim of this study was to de-
termine whether amniotic membrane could be used to
treat neuroparalytic keratopathy and its effect on this
clinical entity.

Material and Methods

Human amniotic membrane was prepared and pre-
served as previously described®. Amniotic membrane
with an attached placenta was obtained shortly after
cesarean section. Human immunodeficiency virus
(HIV), hepatitis virus type B and C, and syphilis were
excluded by serological testing. The placenta was
cleaned by washing with BSS containing penicillin (50
ng/mL), streptomycin (50 pg/ml.), neomycin (100 pg/
mL), and amphotericin B (2.5ug/mL). The amniotic
membrane was separated from the chorion and was flat-
tened over a nitro-cellulose filter paper with epithelial
surface up and stromal matrix down in contact with the
paper. Thus prepared amnion was placed in a plastic
container and stored at -80 °C'.

All surgeries were performed by the same surgeon.
After anesthesia, parabulbar injection of 2% lidocaine,
in the eyes with persistent corneal ulceration the base
of the ulcer was debrided and poorly adherent epitheli-
um adjacent to the edge of the ulcer was removed up to
the area where the epithelium became adherent. The
amniotic membrane was removed from the storage me-
dium and peeled from the filter paper. The membrane
was used to cover the defect, placed on the surface of
the cornea stromal side down. Excess material was
trimmed off and then sutured to the edge of the defect
by 10.0 nylon interrupted sutures. If the defect was
deep, it was filled with more than one layer of the mem-
brane, excess material was also trimmed off, and the fi-
nal layer was sutured as previously described, while bot-
tom layers were left unsutured.

After the transplantation, a bandage contact lens was
applied. Postoperatively, topical Maxitrol (neomycin
sulfate, polymyxin B sulfate and dexamethasone) was
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administered 4 times a day until complete epitheliali-
zation occurred. Then it was tapered off.

Fluorescein staining was used to detect epithelial
defects. All patients were examined on postoperative
day one, at the end of the first, second, third and fourth
postoperative week, and monthly thereafter. Corneal
epithelialization was classified as success or failure, and
the results were evaluated by the patients’ subjective
symptoms (pain, discomfort, irritation), signs of inflam-
mation and healing period.

The preoperative and postoperative data were ana-
lyzed by y*-and t-test; p value lower than 0.05 was con-
sidered significant.

Results

Amniotic membrane transplantation was performed
in 19 patients (19 eyes) with neuroparalytic keratopa-
thy, 11 of them male and eight female, mean age
38.5+10.8 (range 12-61) years. In seven patients, the
cause of neurotrophic problems with cornea was acous-
tic neuroma surgery, three had had multiple eye opera-
tions, and one patient developed decreased corneal sen-
sitivity after extraction of the right upper molar and neu-
rosurgical treatment for intensive pain afterwards by
vascular decompression. One patient aged 12 years de-
veloped epithelial defects due to meningitis which he
had during varicella infection at the age of 2 years, and
seven patients had sustained injury of the ocular sur-
face, four of them by alkali burn of the cornea and three
due to herpes zoster ophthalmicus. The neurotrophic
state of all patients was established by the lack of cor-
neal sensation, and therefore markedly reduced and in-
frequent blinking resulting in exposure keratopathy, and
all other degrees of persistent epithelial defects. This
state was further substantiated by the lack of intensive
subjective symptoms. One of the study patients had
diabetes mellitus.

All study patients had previously been treated with
some or all of the mentioned methods, without much
success. The duration of persistent corneal ulcers var-
ied from 11 weeks to up to 4 years, mean 103.1+38.1
weeks, i.e. almost 2 years.

"The localization of neurotrophic ulcers was central
in nine, inferior corneal periphery in six, and nasal cor-
neal periphery in four patients. Eight patients had mon-
olayer transplantation, 10 had two-layer transplantation,
and one patient (with diabetes mellitus) had multilay-
er transplantation.
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Subjective symptoms were reduced in all patients,
almost immediately after the operation. The mean pre-
operative visual acuity was 0.114+0.06. These figures
included only 14 patients because two patients had no
light perception and three had only light perception.
Postoperative visual acuity improved in five (26.3%) and
remained unchanged in 14 (73.7%) patients. None of
the patients got worse. The mean postoperative visual
acuity was 0.2+0.12 in the same 14 patients, and showed
no change in another five patients. We connect these
results to the poor preoperative visual acuity; however,
it was not a parameter for evaluating operative success.

Signs of inflammation were reduced during the first
two weeks of the operation in all study patients.

The mean healing period was 1.6+0.6 weeks. The
longest healing period (32 days) was recorded in the
patient with diabetes mellitus, despite multilayer am-
niotic membrane transplantation.

The mean follow up was 31.2+13.1 month (all eyes
longer than 18 months). None of the eyes except for
one eye showed recurrence during this period. The only
exception was the boy with a history of childhood men-
ingitis due to varicella zoster infection, who had recur-
rence 2 months after the operation. He was reoperated
on and showed no new relapse thereafter.

In the end, all eyes achieved anatomical integrity
with various opacity of the remaining stroma.

Discussion and Conclusion

This study showed that amniotic membrane could
be taken in consideration when treating neuroparalytic
keratopathy. The common characteristic of all study eyes
was neuroparalytic state of the cornea of different ori-
gin, from direct trauma of the cornea to lesions to the
ophthalmic division of trigeminal nerve due to surgery,
tumor or trauma (see Results section). The severity of
neurotrophic damage to the corneal surface was also il-
lustrated in all these 19 eyes by their persistent epithe-
lial defects despite all conventional therapy attempts.

Amniotic membrane is composed of monolayer epi-
thelial cells, basement membrane and avascular strom-
al matrix®. It permits rapid epithelialization viz various
mechanisms: it facilitates migration of epithelial cells,
reinforces adhesion of basal epithelial cells, promotes
epithelial differentiation, and prevents epithelial apop-
tosis'’. It also produces basic fibroblast growth factor,
hepatocyte growth factor and transforming growth fac-
tor 4, while stromal matrix excludes inflammatory cells
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and contains several forms of protease inhibitors!'. All
these facts are the reasons why stromal inflammation is
reduced after amniotic membrane transplantation. All
this combined with prevention of mechanical trauma
caused by the lids and prevention of exposure and dry-
ness makes amniotic membrane transplantation very
useful in the management of neuroparalytic keratopa-
thy37s,

This report is in fact an extension of the study by
Ivekovié ef al. dealing with the same problem!. In the
present study, we applied amniotic membrane in 19 cas-
es, all previously described. None of the eyes showed
fluorescein staining in less than 2 weeks postoperative-
ly, which was described as successful epithelialization.
During the mean follow up of more than 18 months in
all study eyes, only one eye had a recurrence after 2
months and showed no new symptoms after reoperation.
Visual acuity was not the parameter to evaluate opera-
tive success; however, postoperative visual acuity im-
proved in five (26.3%) and remained unchanged in 14
(73.7%) patients. None of the patients worsened. These
results were ascribed to the poor preoperative visual
acuity such as no light perception and light perception
only, and could not be used on statistical analysis.

These results are consistent with similar literature
reports. For example, Chen ez /. report that 13 of 16 ul-
cers healed in a mean period of 16.6 days®. Our study is
also in agreement with Kruse ¢z @/. report on successful
treatment recorded in 9 of 11 eyes submitted to multi-
layer amniotic membrane transplantation®. Lee and
Tseng performed amniotic membrane transplantation
with favorable outcome in 10 of 11 eyes’.

In comparison with other studies dealing with the
treatment of persistent epithelial defects, ulcers and
perforations of different origin than neurotrophic state
with amniotic membrane transplantation, results are
similar. They all point to the method as very beneficial
when it comes to ocular surface reconstruction'#1, Pain
relief after this procedure is associated with restoration
of corneal epithelial integrity and can be contributed to
the therapeutic effect of the membrane!.

All these results indicate that amniotic membrane
transplantation is a good method in reducing pain and
achieving better epithelial healing in patients with neu-
roparalytic keratopathy. The use of amniotic membrane
as a patch or graft for ocular surface reconstruction has
been recognized as an important alternative for the treat-
ment of persistent epithelial defects and sterile ulcera-
tion that are refractory to conventional therapy'’. A ma-
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jor problem on evaluating the efficacy of amniotic mem-
brane transplantation is the lack of controlled clinical
studies. Moreover, for some diseases there is no accept-
ed “standard” therapy, and the incidence of the disease
is too low to allow proper randomization', just like in
our case. In the light of long-term problems concerning
neurotrophic state, in some cases more than one year,
we could not, without any doubt, suggest the right tim-
ing of the transplantation. This problem was also caused
by prior usage of all conventional treatments. Anyway,
this study showed the simplicity of the method and no
adverse effect on the course of this clinical entity; so,
we can recommend it as an important option in the treat-
ment of neuroparalytic keratopathy.

References

1. IVEKOVIC R, TEDESCHI-REINER E, PETRIC I, NOVAK-
LAUS K, BRADIC-HAmmoud M. Amniotic membrane trans-
plantation for ocular surface reconstruction in neurotrophic
corneal ulcers. Coll Antropol 2002;(Suppl 26):47-54.

2. TSENG SCG, TSUBOTA K. Important concepts for treating
ocular surface and tear disorders. Am ] Ophthalmol
1997;124:825-35.

3. CHEN HJ, PIRES JTE TSENG SCG. Amniotic membrane
transplantation for severe neurotrophic corneal ulcers. Br |
Ophthalmol 2000;84:826-33.

4. CEROVSKI B, SIKIC J, JURI J, PETROVIC J. The role of
visual evoked potentials in the diagnosis of optic nerve injury
as a result of mild head trauma. Coll Antropol 2001;(Suppl
25):47-55.

5. KOVACEVIC S, CEROVSKI B, BUJGER Z, PASTER Z,
PETROVIC J. Neuroophthalmologic diagnosis of the sella tur-
cica region. Coll Antropol 2001;(Suppl 25):63-6.

6. PUSHKER N, DADA T, VAJPAYEE RB, GUPTA V, AGGRAW-

54

16.

‘ 010 Bednar.p65 54

AL T, TITIYAL ]S. Neurotrophic keratopathy. CLAO ]
2001;27:100-7.

. LEE SH, TSENG SCG. Amniotic membrane transplantation

for persistent epithelial defects with ulceration. Am ] Ophthal-
mol 1997;123:303-12.

. KRUSE FE, ROHRSCHNEIDER K, VOLCKER HE. Multi-

layer amniotic membrane transplantation for reconstruction of
deep corneal ulcers. Ophthalmology 1999;106:1504-11.

. DEKARIS I, GABRIC N, KARAMAN Z, MRAVICIC I, KASTE-

LAN S, SPOLJARIC N. Pterygium treatment with limbal-con-
junctival autograft transplantation. Coll Antropol 2001;(Suppl
25):7-12.

. DUA HS, AZURA-BLANCO A. Amniotic membrane transplan-

tation. Br J Ophthalmol 1999;83:748-52.

. NA BK, HWANG JH, SHIN EJ. Analysis of human amniotic

membrane components as proteinase inhibitors for develop-
ment of therapeutic agent of recalcitrant keratitis. Invest Oph-
thalmol Vis Sci 1988;39:S90.

. TEJWANI S, KOLARI RS, SANGWAN VS, RAO GN. Role of

amniotic membrane graft for ocular chemical and thermal inju-
ries. Cornea 2007;26:21-6.

. BOUCHARD CS, JOHN T. Amniotic membrane transplanta-

tion in the management of severe ocular surface disease: indi-
cations and outcomes. Ocul Surf 2004;2:201-11.

. PRABHASAWAT P, TESAVIBUL N, KOMOLSURADE] W.

Single and multilayer amniotic membrane transplantation for
persistent corneal epithelial defect with and without stromal
thinning and perforation. Br | Ophthalmol 2001;85:1455-63.

. SOLOMON A, MELLER D, PRABHASAWAT P, JOHN T,

ESPANA EM, STEUHL KP, TSENG SC. Amniotic membrane
grafts for nontraumatic corneal perforations, descemetoceles,
and deep ulcers. Ophthalmology 2002;109:694-703.

RODRIGUEZ-ARES MT, TOURINO R, LOPEZ-VALLA-
DARES M], GUDE F. Multilayer amniotic membrane trans-

plantation in the treatment of corneal perforations. Cornea
2004;23:577-83.

. CURSIEFEN C, SEITZ B, KRUSE FE. Neurotrophic kerati-

tis. Ophthalmologe 2005;102:7-14.

Acta Clin Croat, Vol. 46, Suppl. 1, 2007

26.04.07,12:14



NN T 1] o

1. Bednar ez al. Amniotic membrane and neuroparalytic keratopathy

Sazetak
AMNIJSKA MEMBRANA U LIJECENJU NEUROPARALITICNE KERATOPATIJE
L. Bednar;, R. Ivekovid, 1. Petric, K. Novak-Laus i 7. Mandi¢

Cilj rada bio je utvrditi moZe li se amnijska membrana rabiti u lije¢enju neuroparaliticne keratopatije. Transplantacija
amnijske membrane je ucinjena kod 19 bolesnika s neuroparaliti¢énim ulkusom. Svi bolesnici bili su mladi od 61 godine i kod
svih su se problemi s roznicom razvili kao rezultat prekida senzornih aferentnih vlakana koja inerviraju roznicu. Razdoblje
pracenja je kod svih bolesnika bio duZi od 18 mjeseci. Poslijeoperacijski je kod svih bolesnika uc¢injen fluoresceinski test i
biomikroskopski pregled, kao i subjektivna procjena boli. Nakon operacije bol je bila smanjena kod svih bolesnika. Kod jednog
bolesnika ucinjena je druga transplantacija, dva mjeseca nakon prve, zbog recidiva. Nakon druge operacije bol je bila smanjena
vi$e od 18 mjeseci. Transplantacija amnijske membrane ¢ini se kao dobra metoda smanjenja boli 1 postizanja boljeg epitelijalnog
cijeljenja kod bolesnika s neuroparaliti¢cnom keratopatijom.

Klju¢ne rijeci: amnijska membrana, neuroparaliticna keratopatija
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