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<> Introduction. Aseptic corneal ulcers are among rare, but severe, torpid diseases. The aim is to study the
etiology, develop a clinical classification of the corneal aseptic ulcer, and determine the tactics of their treatment.
Material and methods. A total of 40 patients (47 eyes) were examined when admitted as emergency with
an aseptic ulcer of the cornea. In addition to routine examination methods, the optical coherence tomography
was performed, ulcer area and depth were recorded, and the collagenolytic activity of the tear fluid was also
determined. The defect closure with a biological transplant (amniotic membrane preserved in glycerin, al-
logeneic sclera, autogenous tissues — a free flap of the sclera or a pedicle flap of the conjunctiva). The proce-
dure was completed by blepharorrhaphy or flap covering with a soft contact lens. Results. Initial procedures
were successful in 34 eyes out of 47 (72.3%). In the remaining 13 cases, repeated surgeries were required:
in 11 cases — during first three months, and in 2 cases — between 4 and 12 months. In two patients with high
lytic tear activity (more than 700 kU/ml) repeated procedures were performed twice, due to rapid lysis of the
amniotic membrane during 14 days. Conclusion. All patients with a progressive aseptic corneal ulcer need
surgical treatment in the form of its coverage with a biological tissue of allo- or autogenous nature. Anterior
stromal ulcers should preferably be covered with a free amniotic flap, and the posterior stromal ulcers should
be closed with an autoconjunctival-tenon pedicle flap or with a free flap of the sclera. High collagenolytic activ-
ity of the tear fluid is the main cause of biological tissue lysis. Primary and repeated plastic surgery allowed a
reliable replacement of the corneal ulcer defect area with scar tissue.

<> Keywords: aseptic corneal ulcer; diagnostics; surgical treatment; amnioplasty.

KJIWHNKO-3TNONOrNYECKAA XAPAKTEPUCTUKA, KJIACCU®UNKALINA
N JIENEHNE ACENTUYECKWNX A3B POr0OBULibI

© H.B. Bpoceckasn ', E.E. Comos -3

LOTBOY BO «Catkr-IletepOyprekuii rocyiapcTBeHHbIH MeHATPHIECKHIT MEHIIMHCKUI YHHBEPCUTET»
Munszapasa Poccuu;

2CII6T'BY3 «Toponckasi Mapuutckast 6osibruia», Cankr-IletepOypr;

SOTAY « MexoTpac/ieBoil HayuHO-TeXHHYeCKui KoMmmieke uM. akagemuka C.H. ®énoposa» Munsapasa
Poccun; Cankr-Ilerep6yprekuit dpunnan, Cankr-Ilerepbypr

s yumuposanusa: bpxeckas M.B., Comos E.E. KnHuko-sTHONIOrHYeCKast XapaKTepPUCTHKA, KaaccHDUKALMS U JleueHHe acenTHye-
ckux 5138 porosuipl // Odransmonoruueckue segomoctd. — 2018. — T. 11. — Ne 1. — C. 25—33. doi: 10.17816/0V11125-33

[Tocrynuaa B pepakuuto: 12.01.2018 [Tpunsrta x neuaru: 20.02.2018

<> AkmyaasvHocme. AcenTHUeCKHE sI3Bbl POTOBHILbI OTHOCSITCS K UMCJTY PEKHX, HO TS2KE/IbIX, TOPIHIHO MPO-
Tekarouux saboseBanuil. eas: U3yuutb 3THOJIOTHIO, pa3paboTaTh KIHHUUYECKYIO KacCU(PUKAIUIO acenTH-
YeCKOH sI3Bbl POT'OBHUIIBI, & TAKXKE OMPENeJUTh TAKTUKY eé seueHusi. Mamepuaa u memodst. O6C/e10BaAHbI
40 naunenToB (47 rias), NOCTYMUBLIMX MO HEOTJOKHON MOMOLIHM € aCENTHUECKOH 5I3BOI POTOBHIIBL. Y BCex
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KpoMe TPaaHLMOHHBIX METO0B 00CJ/IeA0BAHHS BBIMOJHSIN ONTHYECKYIO KOTepPeHTHYI0 TOMOrpaguio, (hUKCH-
poBaJIM MJIOLIA/b U ITYOHHY $13Bbl, a TAKIKE ONPEeJISIIH KOJIJareHOJUTHUECKYI0 aKTHBHOCTD cJ1e3bl. BeeM BbI-
MOJIHEHO 3aKpbiTHE jedeKTa OHOJOrMYECKHM TPAHCMJIAHTATOM (aMHHOTHYECKOH 060JI0YKOH, KOHCEPBHPO-
BaHHOU B [VIMLIEPUHE, AJIJIOTEHHON CKJIepO#, ayTOTKaHsAIMH — CBOOOJHBIM JIOCKYTOM CKJIEPbl UJIH JIOCKYTOM
ayTOKOHBIOHKTHBBI «Ha HOXKKe»). Onepauuio 3aBepiuaJu 6jedapopadueis 160 NOKPbITHEM JIOCKYTa MITKOH
KOHTaKTHOH JIMH30H. Pe3yavmamet. [1epBHUHO BbIMOJHEHHbIE OMEPALlHK 0Ka3aJMCh YCIEelIHbIMU Ha 34 rya3ax
u3 47 (72,3 %). B octasbhbix 13 cayuasx noTpe6oBaJsiuch MoBTOPHbLIE BMellaTesbeTa: Ha 11 rasax — B Te-
yeHHe MepBbIX TPEX MecsilleB, a Ha 2 — oT 4 1o 12 mecsiuen. [Ipuuém 1ByM GOJBHBIM C BHICOKOH JIM3UCHOMN
aKTHBHOCTBIO cJieabl (Gosiee 700 KE/Ma) moBTOpHbIE OMepaliik BbIMOJHAJM JBAK/Ibl B CBA3H C GBICTPBIM JIH-
3MpPOBaHHEM aMHHOTHYECKOH 000/I04KH B TeueHue 14 nHeil. 3akatouenue. Bee GosbHBIE € Tporpeccupytoles
acenTH4eCKON f3BOH POrOBHILIBI HY KAAIOTCS B XMPYPrHYeCKOM JIeUeHHH B BHJIE €€ MOKPBITHS OHOJOrHYeCKOH
TKaHbIO aJ1J10- MJIM ayToreHHOH npupoabl. [lepeaHecTpomaJbHble S13Bbl MPEANOYTHTEbHEE 3aKPbIBATH CBO-
6OIHBIM AMHUOTHYECKUM JIOCKYTOM, a 3aJIHECTPOMaJIbHble — ayTOKOHBIOHKTHBAJIbHO-TEHOHOBBIM JIOCKYTOM
«Ha HOXKKE>» MJIH CBOOOJIHBIM JIOCKYTOM CKJlepbl. BbIcOKasti KoJlJlareHoJIMTHUECKAast aKTHBHOCTD CJ1€3bl SIBJISIETCS
OCHOBHOM TPUYMHON JiM3Huca GHOJIOrMYeCcKOl TKaHW. [lepBHUHBIE M MOBTOPHbBIE MJACTHYECKHE OMepaLut 110-
3BOJIMJIH HAJIEKHO 3aMECTHTh 30HY sI3BEHHOTO JieheKTa poroBuilbl pyO1LOBOK TKAHbIO.

<> Karouesole caoga: acentrueckasi si3Ba PpOroBUILbI; AMAarHOCTHKA; XUPYypruiyeckoe jJeueHue; aMHuoIl/ia-
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CTHKa.

INTRODUCTION

Corneal disorders and injuries are one of the
leading causes of impaired vision or even blindness.
Corneal injuries are responsible for approximately
1.5—2.0 million new cases of monocular blindness
annually [1, L1, 12].

Although corneal ulceration is rare, it is a poten-
tially devastating condition that is exceedingly diffi-
cult to treat. In 8%—9% of cases, the disease results
in anatomical loss of the eye; 17% of patients undergo
enucleation due to ineffective treatment [1, 8].

Vender and Golt have classified corneal ul-
cers as infectious and aseptic without elaborat-
ing the clinical details in their classification [6].
Unfortunately, the issues associated with aseptic
corneal ulcers were poorly covered, whereas the
treatment of patients with neurotrophic keratitis
combined with lagophthalmos was primarily de-
scribed [10, 14]. However, the damage to the fa-
cial or trigeminal nerves after surgical excision of
a large cerebellopontine angle neurinoma is not a
unique cause of noninfectious corneal ulcers. Their
development can be triggered by keratitis of vari-
ous etiology (7.7%), rheumatoid arthritis (4.4%),
wearing contact lenses (2.5%), and dry eye syn-
drome (2.3%) [23]. Several systemic disorders, such
as Sjogren syndrome, Stevens—Johnson syndrome,
rosacea, and vitamin A deficiency, play a significant
role in corneal ulceration [21, 24]. Some authors
[20, 26] have described corneal ulcers in patients
with surgical trauma to the cornea and damage to
the ciliary nerves after cataract extraction. Impaired
innervation and insufficient blood supply to the
cornea after herpetic keratitis, burns, and surgical

injuries can also result in persistent corneal ulcers
[18, 20, 22, 26].

One of the main difficulties lies in the fact that
physicians are not always prepared to take adequate
measures, owing to the rarity of this disease. Lee at
al. found that only 15.9% of patients with corneal
ulcerations admitted to eye hospitals for emergency
care in the United States were diagnosed with non-
infectious corneal ulcers [23].

Of note, corneal epithelial defects that do not heal
within 3 weeks should be considered persistent or
chronic [25]. The currently available pharmacothera-
py is often ineffective; therefore, many ophthalmolo-
gists are inclined to perform surgery. The main aim
of surgery is to perform corneal ulcer closure and
prevent its further progression. It can be achieved
by therapeutic corneal transplantation, when the af-
fected corneal area is replaced by an allogeneic cor-
neal graft [7]. However, it is impossible to perform
corneal transplantation for all patients, particularly
in emergency cases, when timely keratoplasty allows
preservation of the corneal tissue and occasionally
even obtaining high visual acuity. In recent years,
the number of corneal grafting surgeries in Russia
has been significantly reduced due to the existing
shortcomings in the Russian transplant legislation
that substantially limit the ability to obtain donor
material.

Difficulties associated with obtaining a donor cor-
nea necessitate the selection of alternative biological
materials to repair corneal ulcers, including preserved
allogeneic sclera [1, 15] and native or preserved am-
niotic membrane [2, 12, 16, 21, 22, 24]. These tis-
sues have been successfully used in our hospital for
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many years. Autoconjunctival grafting is also cur-
rently widely used. The problem of selecting an op-
timal surgical technique is being actively discussed
(1, 3,9, 10, 14].

Despite the achievements in ophthalmic sur-
gery, the treatment of corneal ulcers remains chal-
lenging.

In light of the aforementioned aspects, the present
study aimed to analyze the etiology of aseptic corneal
ulcers in patients admitted to emergency care units,
develop their clinical classification, and determine an
optimal treatment strategy.

MATERIAL AND METHODS

This study included 40 patients (47 eyes) with
aseptic corneal ulcers admitted to the emergency
ophthalmic unit of the Saint Petersburg Mariinsky
Hospital between 2010 and 2016. The cohort com-
prised 14 males (35%) and 26 females (65%) aged
between 23 and 87 years.

All patients admitted to the hospital were ex-
amined according to a generally accepted standard
algorithm, which aimed at the detection of corneal
disorders. Additionally, the corneal structure was
analyzed, the area and depth of the lesion were
measured, and the lysis activity of the ulcerative
process was evaluated. The corneal structure was
analyzed by optical coherence tomography (OCT)
using the Visante OCT 1000 system (Carl Zeiss
Meditec Inc.). The Canon IXUSI45 camera was
used to obtain ulcer images and assess its charac-
teristics. The camera lens was placed on the ocular
of the slit lamp with the following standard condi-
tions: x8 magnification, diffuse illumination with a
maximum open slit, and direct focal illumination
with a narrow slit. The lysis activity of ulcerative
process was measured using a method based on the
assessment of the drying rate of a mixture contain-
ing the lavage fluid of the conjunctival cavity and
collagen gel [5].

The analysis of clinical data revealed that all study
participants required surgical treatment (i. e., over-
laying the area of the corneal ulcer with a biological
tissue).

All plastic surgeries were intended to completely
repair the corneal defect with a biological graft to
restore corneal integrity and activate reparation. Am-
niotic membrane preserved in glycerol (prepared in
our hospital), allogeneic sclera (Alloplant LLC, Ufa,
Russia), and autografts, including scleral free flaps
and conjunctival pedicle flaps, were used. All plastic
surgeries were complemented by blepharorrhaphy or
flap covering with a soft contact lens.

The biological material for corneal defect closure
was selected according to the ulcer depth. Allogeneic
and autologous scleral flaps and conjunctival pedicle
flaps were used in patients with corneal perforations
and descemetocele. In patients with deep ulcers with-
out involvement of Descemet’s membrane, the cornea
was repaired using two layers of the amniotic mem-
brane. Patients with paralytic lagophthalmos addi-
tionally underwent medial or lateral canthoplasty or
blepharoplasty (the Kuhnt—Szymanowski procedure)
to reduce the palpebral fissure height and partially
prevent corneal dryness.

RESULTS AND DISCUSSION

Table 1 describes the main pathological conditions
underlying corneal ulceration, duration of the xerotic
process, and ulcer characteristics. All patients were
divided into three groups according to the etiology of
the ulcerative process.

Group 1 included 17 patients (24 eyes) with cor-
neal ulcers developed due to systemic diseases. The
group primarily comprised individuals with Sjogren
syndrome (12 patients, 17 eyes) aged between 59 and
87 years. Upon examination, mature corneal ulcers
located in various parts of the cornea were detected.
In six patients, ulcer-associated tissue decay led to
the development of descemetocele, whereas in 11 pa-
tients, it resulted in perforation of Descemet’s mem-
brane. Ultimately, 15 eyes were found to have a visual
acuity between light perception and 0.05, whereas the
remaining 2 eyes had a visual acuity of 0.1—0.2. Low
visual acuity was caused by centrally and paracen-
trally located corneal ulcers. In other cases, the ulcer
was located on the corneal periphery. Two patients
(a male and a female) aged 54 and 43 years developed
aseptic corneal ulcers with perforation in one eye due
to the rare systemic disorder, Stevens—Johnson syn-
drome. They had centrally located ulcers that caused
significant reduction of visual acuity (to 0.005). Ro-
sacea was diagnosed in two female patients aged 23
and 43 years; one had monocular corneal ulceration
with perforation, whereas the other had ulcers in both
eyes that emerged with an interval of 11 months. The
visual acuity was reduced to 0.1 in the case of pe-
ripherally located ulcers and to light perception in the
case of centrally located ulcers. One female patient
aged 49 years had pronounced vitamin A deficiency
and developed corneal ulcers with perforation in both
eyes with an interval of 2 years. She had a visual
acuity of 0.005, owing to the central and paracentral
location of the ulcers.

Group 2 comprised 14 patients (14 eyes) with cor-
neal ulcers associated with various corneal disorders.
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The majority of patients in this group (10 individuals
aged between 25 and 71 years) received earlier treat-
ment for unilateral herpetic keratitis. Impairments in
corneal trophics led to the progression of corneal ly-
sis with a formation of descemetocele in 3 eyes and
corneal perforation in 4 eyes. Two patients from this
group (aged 73 and 83 years) developed deep corneal
ulcers within 2—3 months after cataract extraction
performed through a long (6—7 mm) limbal incision.
Such incisions lead to a decreased tactile sensitivity
of the superior part of the cornea [26]. In one pa-
tient, the ulcerative process involved the Descemet’s
membrane; the other patient developed descemeto-
cele. Two patients (aged 35 and 51 years) developed

corneal ulcers within 6 months after a grade 3 alkali
burn in the cornea. In one patient, the ulcerative pro-
cess involved Descemet’s membrane; the other pa-
tient developed descemetocele.

Group 3 included 9 patients (9 eyes) with corneal
ulcers that developed due to paralytic lagophthal-
mos induced by facial nerve damage during surgi-
cal excision of a cerebellopontine angle schwannoma
(n = 5) or acute stroke with facial nerve palsy (n = 4).
Moreover, the operated patients had damage to the
trigeminal nerve, which affected tactile and trophic
innervations of the cornea. These patients developed
deep corneal ulcers within 4—6 months postopera-
tively.

Table 1

Basic forms of pathology, revealed in patients with aseptic corneal ulcer, and some features of their manifestations

Tabauya 1

Ba3oBbie Cl)Oprl naToJaoruu, yCTaHOBJIEHHbIE Y 00JIbHBIX C acenTHYECKOH SI3BOM porosuiibl, # HEKOTOpPbIE 0COOEHHOCTH

WX NMPOSIBJIEHHI

Diseases n/n!

Actual Age of Patients and Their Age Groups,
years (M + m)

Duration of Xerotic Process,
months

22-35 36—60

n

61—74 75—-90 up to 6 6—12 over 12

1. Systemic

diseases:

+ Sjogren
syndrome

+ Vitamin A
deficiency

12/17 59.0+0

1/2 49.0

+ Stevens—Johnson

syndrome 2/2

485+ 5.6

» Rosacea 2/3 |1 23.0 1 43.0

70.0+ 3.0 80.0£ 1.6

2. Corneal
diseases:

+ Herpetic

10/10 25.0 477+ 4.4

keratitis

+ Surgical
urgica 2/2
trauma

+ Chemical burn 2/2 |1 35.0 1 51.0

68.4+ 2.0

73.0 1 83.0

3. Eyelid
diseases:

+ Paralytic lag-
ophthalmos after
surgical excision of
a schwannoma

5/5 270+ 2.0 427+ 4.5

+ Paralytic lagoph-
thalmos after acute
stroke

4/4

72.0 83.7+ 34

Total 40/47| 6 13

12 21 13

Note: n — number of patients; n! — number of eyes
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All corneal ulcers had various locations and depth
of the stromal defect (Table 2). Corneal ulcers up
to Descemet’s membrane were identified in 12 eyes,
primarily in patients with corneal or eyelid diseases.
Descemetocele was observed in patients with system-
ic disorders (7 eyes) and corneal disorders (5 eyes).
Corneal perforations were primarily found in patients
with systemic diseases (17 eyes), after multiple epi-
sodes of herpetic keratitis (4 eyes), and in one patient
(I eye) with paralytic lagophthalmos developed after
acute stroke.

The majority of patients had very low visual
acuity, which was strongly associated with ulcer

location [0.001—0.01 in 29 eyes (61.7%), 0.02—
0.05 in 14 eyes (29.8%), and 0.1—0.2 in 4 eyes
(8.5%)].

By analyzing specific characteristics of various
aseptic corneal ulcers, a clinical classification that
allows the establishment of a final diagnosis for each
patient (Table 3) was developed. Multiple character-
istics were allocated to classify the ulcerative process
according to its etiology, location, area and depth of
the ulcer and the degree of collagenolytic activity of
the conjunctival fluid.

Patients with perforating corneal ulcers underwent
surgery within 3—4 h aiter admission to the hospital,

Table 2
Characteristics of identified corneal ulcers in terms of their degree of destructiveness and topographic features
Tabauya 2
XapaKTepuCcTHKA BbISIBJEHHBIX SI3B POrOBUIbI M0 CTENEHU UX JECTPYKTUBHOCTH U TOMOrpauueckuM 0COOGEHHOCTIM
Depth of the Stromal Defect of the Cornea Location of the Pathological Focus
. Up to the‘ with with Perforah'on Central and/or .
Diseases Descemet's of Descemet's Peripheral Subtotal
Descemetocele Paracentral
Membrane Membrane
n! % n! % n! % n! % n! % n! %
1. Systemic
diseases:
" Siogren ~| - |6 353 || 647 | 11| 647 | 6| 353 |- -
syndrome
" Vitamin A - - |- - |2 w00 |-| - |- - 2 | 1000
deficiency
+ Stevens—Johnson _ _ _ _ 9 100.0 9 100.0 _ _ _ _
syndrome
+ Rosacea - - 1 33.3 2 66.7 2 66.7 | 33.3 - -
2. Corneal
diseases:
* Herpetic
. 3 30.0 3 30.0 4 40.0 1 10.0 6 60.0 3 30.0
keratitis
+ Surgical
1 50.0 | 50.0 - - 1 50.0 1 50.0 - -
trauma
+ Chemical burn 1 50.0 | 50.0 - - 1 50.0 - - 1 50.0
3. Eyelid
diseases:
+ Paralytic lagophthal-
mos after surgical 5| 1000 | — - — —~ —~ - - — 5 | 1000
excision of a schwan-
noma
+ Paralytic lagoph-
thalmos after acute 2 50.0 1 25.0 1 25.0 1 25.0 3 75.0 - -
stroke
Note: n — number of patients; n' — number of eyes
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the remaining patients were operated no later than
the next day.

Surgical treatment was given for 47 eyes in 40 pa-
tients with aseptic corneal ulcers of various origin
and depth. Different biological materials were applied
to repair corneal ulcers (Table 4). Most frequently,
the amniotic membrane was used due to its high
plasticity. It was used in all study participants as
an independent two-layer flap (17 eyes), as a filling
material placed under an autoconjunctival Tenon’s
flap (23 eyes), or under a free allogeneic/autologous
scleral flap (7 eyes).

To maintain the transplanted flap in the correct
position on the cornea, temporary blepharorrhaphy
was performed (30 eyes), or the cornea was covered
with a soft contact lens (17 eyes).

During pre- and postoperative periods, all pa-
tients received antibacterial and anti-inflammatory
agents, including eye drops (0.3% solution of oflox-
acin and 0.09% solution of bromfenac) and para-
bulbar injections (dexamethasone and gentamicin).
Patients with high collagenolytic activity of conjunc-
tival fluid (=700 KU/mL) additionally received eye
drops containing Gordox (antienzymatic agent) and
Hemodesum in the ratio of 1:1. During the postop-
erative period, all patients received artificial tears
containing natural polysaccharides [4, 19]. Patients
with systemic diseases additionally received general
anti-inflammatory therapy coordinated by a health-
care professional.

Long-term follow-up demonstrated that primary
surgeries were effective in 34 of 47 eyes (72.3%).
The remaining 13 eyes required repeated surger-
ies, 11 eyes within 3 months postoperatively and
2 eyes within 4—12 months postoperatively. In two
patients, surgery was repeated twice because of se-
vere systemic disorders and high collagenolytic ac-
tivity of conjunctival fluid (=700 KU/mL), resulting
in immediate (within 14 days) lysis of the amniotic
membrane, which was in direct contact with the
ulceration area.

The visual acuity in the long-term postopera-
tive period depended on the ulcer location and in-
volvement of the optical portion of the cornea. The
visual acuity remained relatively low, up to 0.04 in
33 eyes (70.2%) with centrally and paracentrally
located ulcers, 0.05—0.1 in 12 eyes (25.5%), and
0.2 to 0.3 in 2 eyes (4.3%) with peripherally lo-
cated ulcers.

Several patients developed postoperative com-
plications, including ocular hypertension in 7 eyes
(14.9%) and complicated cataract in 3 eyes (6.4%).
The administration of local hypotensive therapy nor-

malized the ocular tonus. Patients with complicated
cataract underwent surgical treatment; however, the
final visual acuity remained low (0.05—0.1) due to
corneal opacity.

CONCLUSION

1. Aseptic corneal ulcers can be caused by system-
ic disorders (Sjogren syndrome, Stevens—John-
son syndrome, and rosacea) or local disorders
(herpetic keratitis and paralytic lagophthalmos)
leading to severe trophic impairments in the
cornea.

2. All patients with progressive aseptic corneal ulcers
require surgical repair of corneal defects with al-
logeneic or autologous tissue grafts.

3. The anterior stromal ulcers should be repaired
with amniotic membrane flaps, whereas the pos-
terior stromal ulcers should be repaired with au-
toconjunctival Tenon’s pedicle flaps or allogeneic/
autologous scleral flaps.

4. High collagenolytic activity of conjunctival fluid
in the operated eye is one of the main causes of
graft lysis.

5. Primary and repeated (13.7% of cases) plastic
surgeries allowed positive results to be achieved:
the reliable replacement of affected areas with
scar tissue.

The authors declare no conflict of interest and
no competing financial interest
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Table 3
Clinical classification of corneal ulcers
Tabauya 3
Knunuueckas kaaccuukauusi 138 poroBuibl
Classification Based on
Degree of Colla-
. Location on the | Affected Area of the | Degree of Damage | genolytic Activity
Etiology Corneal Surface Cornea to the Cornea of the Conjuncti- Outcome
val Fluid
Infectious: + Paralimbal + Small Grade 1. Superficial | Grade 1: + Formation
. Bacterial « Paracentral (up to 25% of (epithelial) between 301 of a limited
. Fungal . Central the total corneal | Grade 2. Stromal: and 500 KU/mL| vascularized
area) . Grade 2 leukoma that
« Parasitic g a) anterior stromal : d i
. + Medium (up to half corneal between 501 0€s not re-
* Viral (between 25% thickness) and 700 KU/mL q;llrf kerato-
o 0 ] plasty
Aseptic: fmtd150 % Oflthe b) posterior stromal Grade 3: . F i
+ Associated with sys- otal cornea (more than half cor- | over 701 KU/mL ormation
temic diseases area) neal thickness) O.f adVTSCEla'
. . . « Subtotal ' rized leukoma
Associated with bet 50% ¢) with a descemeto- that requires
a long-term corneal (between 50% | * K last
disorder and 75% of the eratoplasty
) . total corneal d) with perforation of
+ Associated with area) Descemet’s mem-
lagophthalmos of va- brane
rious genesis * Total
(over 75% of
the total corneal
area)

Table 4
Types of biological material used for the primary covering of different types of aseptic corneal ulcer

Tabauya 4
Bujap! 6uosiornueckoro MaTepuasa, UCHOJIb30BAHHOTO [J1sl IEPBUYHOTO MOKPBITUS PA3JMYHbIX BUI0B ACENTHYECKOI SI3BbI POrOBHULIbI

Biological Tissues and Number of Surgeries
Clinical Characte- Total ) ) )
ristics of the Corneal Diseases Number Free two- Aut?conjupctlval Free SAclera.l Flap With an
Ul iE Tenon’s Pedicle Flap mnion Base
cer obtyes 1 lLayered Flap|.. . .
With an Amnion Base | Autologous | Allogeneic
Cprneal 5 4 | _ _
diseases
Anterior stromal
Eyehd 7 5 9 _ _
diseases
S.ystemlc 7 3 4 _ _
diseases
Posterior stromal with | Corneal
. 5 4 1 — -
a descemetocele diseases
Eyelid
; 1 1 - - —
diseases
S}/stemlc 17 . 12 1 4
diseases
Posterior stromal with Corneal
perforation of Des- . 4 - 2 1 1
, diseases
cemet’s membrane
Eyelid
; 1 - 1 - -
diseases
Total 47 (100%) 17 (36.2%) 23 (48.9%) 2 (4.3%) 5 (10.6%)
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