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<> Primary endothelial dystrophy of the cornea is a fairly common disease in people older than 50 years.
Well-developed methods of conservative treatment, as a rule, do not lead to improvement or stabilization
of the functional state of the cornea. The choice of tactics of surgical treatment from the existing variety
of techniques is complicated. There are isolated reports of the restoration of corneal transparency after
descemet membrane removal. The author's method of endothelial corneal dystrophy treatment addressed
in this particular clinical case — a combination of isolated descemetorhexis and collagen cross-linking —
resulted in impressive increase in visual acuity and significant improvement in objective criteria for the
morpho-functional state of the cornea.
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<> TlepBuuHasi sHIOTEIHA/bHASI AUCTPO(HST POTOBHIBI JIOCTATOYHO PacpoCcTpaHéHHOe 3a00JeBaHHe Yy JIHIL
ctapiie 50 jieT. OTpaGoTaHHbIe METOIMKH KOHCEPBATUBHOTO JIEUEHHS1, KAK [TPABUJIO, HE TPUBOJAT K YJIyUIIEHHIO
WJIH CTabUIM3aUHMK (PYyHKIIMOHAJTBHOTO COCTOSIHHS POTOBUILBI. BBIGOP TAKTUKH XHPYPrudecKoro JeueHus 13 cy-
1LIECTBYIOLIEr0 MHOr006Gpa3us METOIUK c/i0xKeH. MMetoTes eanHu4Hble cOO6IIeHHS O BOCCTAHOBJIEHUH PO3pay-
HOCTH POTOBHIIbI MOCJIE yIaJIeHUs eclieMeTOBOH MeMOpaHbl. ABTOpCKasi METOIMKA JIeUeHHS SHJOTEUATBHON
JUCTPO(HH POroBUILbI, PACCMOTPEHHAS B JAHHOM KJIHHHUECKOM CJ1yyae, — KOMOUHALUS H30JHPOBAHHOTO A€C-
[IEMETOPEKCHCA ¥ KOJIJIaT€HOBOTO KPOCCJAMHKHUHTA — TIPUBEJIA K BIIEYAT/ISIOLIEMY TTOBBIILIEHHIO OCTPOTHI 3peHHS
1 CYLIECTBEHHOMY YJIYUIIEHHI0 0ObEKTHBHBIX KPUTEPHEB MOP(PODYHKIIHOHATBHOTO COCTOSIHUS POTOBHIIbI.

<> Karouesoie crosa: poroBula; aHaAO0TEdHaJbHasd ,ILHCTpOdJI/IH; AeCLEMETOPEKCHUC; KPOCCJUHKHHTI; 5H]10-
TeJIhaJIbHbl€ KJETKH; ILHCTpO(pI/Iﬂ POTOBHILBI @yxca; KOH(bOKaJ'[bHaﬂ MHUKPOCKOITHS.

INTRODUCTION toplasty have been recently adopted; however,

It is usually difficult to choose an effective meth- problems with both corneal donor tissue and pro-
od for treating corneal endothelial dystrophy (ED); cedural complexity have necessitated the develop-
nonetheless, most ophthalmologists tend to use ment of new surgical methods for the treatment of
keratoplasty. Several methods of layer-by-layer kera- Fuchs ED.
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ACTUALITY

Fuchs ED occurs in approximately 4%—4.5% of
patients over 50 years of age [3, 17]. In the Rus-
sian Federation, the incidence of Fuchs ED is 4.1%
in patients with cataract [1]. Recently, several case
reports have described the restoration of corneal
transparency after descemetorhexis (DR) of non-
adjacent regions of the endothelial membrane after
posterior keratoplasty.

HISTORICAL INFORMATION

In 2003, Braunstein et al. first reported the res-
toration of corneal transparency, reduced the central
corneal thickness (CCT), and increased the visual
acuity in a patient who underwent an unplanned re-
moval of Descemet’s membrane (DM) (with a diam-
eter of 5.0 mm) during phacoemulsification (PE) [8].
Patel et al. described an increase in the endothelial
cell density (ECD) in a 90-year-old patient after an
unplanned DR (with a DM diameter of 6.0 mm) [21].
Nine months after surgery, this patient had a visu-
al acuity score of 0.4 and an ECD of 934 + 69 cells/
mm?. Similar clinical cases, with shorter follow-up pe-
riods, were described by Zvi et al. in 2005 [26], Pan
et al., and Watson et al. in 2006 [20, 23], and Choo
in 2010 [9]. In 2013, Koening reported a case with
the longest follow-up period of 16 years [15]. Col-
lectively, the authors of these studies concluded that
endothelial cells (ECs) after DR could migrate from
the periphery to the center of the cornea, resulting
in both restored corneal transparency and increased
visual acuity.

Recently, several authors have described the
restoration of corneal transparency in patients with
non-adjacent endothelial grafts, even after they
have been removed [5, 11, 18, 24, 25]. Shah et
al. performed a preplanned central DR [22], and
6 months later, the corneal transparency was re-
stored and the corrected visual acuity was 0.3. Mo-
loney et al. concluded that DR without keratoplasty
is an effective method of treatment and visual re-
habilitation for patients with Fuchs ED [19]. All of
these investigations recommended that longitudi-
nal studies should be conducted with a large num-
ber of patients to determine any clear indications
for DR. Furthermore, the age of the patient and the
morphological condition of the peripheral corneal
endothelium were identified as important for the
efficacy of DR. Nonetheless, multiple studies have
reported the inefficacy of DR without keratoplasty,
and, therefore, many authors do not recommend
this method for the treatment of Fuchs ED [6, 10,
12, 13].

The analysis of specific Russian scientific publi-
cations presented herein failed to find any studies
that described a preplanned DR in patients with
Fuchs ED. As of September 2017, 10 publications
were identified in the PubMed database using the
keywords “cornea,” “spontaneous clearance,” “desce-
metorhexis,” and “Fuchs dystrophy” [4, 6, 7, 12—14,
16, 18, 19, 22]. Collectively, these 10 studies de-
scribed 47 preplanned DR procedures. Therefore, no
final consensus has been reached to date on the ef-
ficacy of DR for the treatment of Fuchs ED.

The current article presents a case in which Fuchs
ED was successiully treated by performing a pre-
planned isolated DR with subsequent collagen cross-
linking (CCL).

A 6l1-year-old female patient presented with a
complaint of gradual deterioration of vision in both
eyes since 2013 and was subsequently admitted to
the Ophthalmology Hospital of the I.P. Pavlov First
Saint Petersburg State Medical University in March
2017 for routine cataract surgery. Upon admission,
the uncorrected visual acuity of the right eye was
0.1, the best-corrected visual acuity was 0.3, and the
intraocular pressure (IOP) was 11 mmHg. In the left
eye, the uncorrected visual acuity was 0.15, the best-
corrected visual acuity was 0.3, and the IOP was
12 mmHg (the IOP was measured using an Icare
tonometer). Biomicroscopy of both eyes revealed stro-
mal edema, small epithelial bullae in the optical zone
of the cornea (OD > OS), and no peripheral corneal
opacity. The anterior chamber was homogeneous and
clear with an average depth. The pupil was round with
a diameter of 3 mm, centrally located, and reactive
to light. The cortical and nuclear layers of the lens
showed some opacity. The fundus appeared normal.
The CCTs for both eyes were as follows: OD: 753
pm, OS: 602 pm.

Unfortunately, a reliable estimation of the corneal
ECD in the right eye was impossible due to stromal
edema and epithelial bullae. Together, these findings
are consistent with a diagnosis of early cataract, with
stage Illa Fuchs ED in both eyes (according to the
author’s classification) [2].

On March 3, 2017, the patient underwent PE and
intraocular lens (IOL) implantation in the right eye
according to standard methods. Upon discharge, the
uncorrected visual acuity of the right eye was 0.1,
and the IOP was 10 mmHg. In the early postopera-
tive period, the patient showed excessive DM folds,
stromal edema, and multiple epithelial bullae in the
optical zone of the cornea. The anterior chamber
was deeper than normal, but it was homogeneous
and clear. As before, the pupil was round with a dia-
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meter of 3 mm and centrally located. Similarly, the
IOL was in a correct position. The fundus reflex,
however, was weakened due to the condition of the
cornea. The patient received standard postoperative
treatment that aimed to improve the condition of the
cornea during the following 1.5 months; however, it
was ineffective.

In April 2017, it was decided that a new surgi-
cal treatment should be performed according to
our method, i. e., isolated DR with subsequent CCL
(patent application number 2017111112, April 3,
2017).

Upon admission, the uncorrected visual acuity of
the right eye was 0.1, and the IOP was 10 mmHg.
Biomicroscopy of the right eye showed excessive DM
folds, stromal edema, multiple epithelial bullae in the
optical zone of the cornea, and no peripheral corneal
opacity (Figure 1). The CCT in the right eye was
767 pm (Figure 2), and no ECs were found in the
central cornea during confocal microscopic examina-
tion.

On April 18, 2017, the patient underwent central
DR with a diameter of 5.0 mm, and the condition of
the cornea in the right eye after 2 days is shown in
Figure 3. The uncorrected visual acuity of the right
eye was 0.3, and the IOP was 10 mmHg (as mea-

gL

Fig. 2. Corneal topography and pachymetry
Puc. 2. Keparoronorpacusi porosusl U naxuMeTpust

Fig. 1.
Puc. 1.

Cornea of the right eye

POI‘OBI/IU,& MpaBoro rjasa

sured using the Icare tonometer). Excessive edema
and folds in the deep stroma were observed as well
as multiple epithelial bullae in the optical zone and
transparent corneal periphery with a well-defined
endothelial pattern. The margin of DR could not
be visualized, although the deeper parts remained
unchanged. The patient was examined every week
(Figure 4), and after 2 weeks post DR, she under-
went accelerated CCL (intensity: 9 W/em?, 10 min
exposure). Two weeks after CCL, the uncorrected
visual acuity was 0.3, and the CCT was 546 pm.
Stromal edema and the number of bullae were re-
duced, and the margin of DR was visualized (Fi-
gures 5 and 6). One month after CCL, the uncor-
rected visual acuity increased to 0.5 (Figure 7 shows
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Fig.3. Cornea aiter descemetorhexis
Puc. 3. Porosuua nociie necliemeTopekcuca

Fig.4. Cornea 2 weeks after CXL

Puc. 4. Porosuua yepes 2 Heiesin MocJie KoJIJIareHoBOro Kpoce-
JIMHKWHTA

i

Fig.5. Cornea (arrows indicate the border of the descemeto-
rhexis)
Puc. 5. Porosuua (cTpeskamu yKazaH Kpaii leclieMeTopeKcHca)

Fig.7. Cornea (arrows indicate the border of the descemeto-
rhexis)
Puc. 7. Porosuiia (cTpesikaMu yKazaH Kpail JleclieMeTopeKcncea)

Fig. 8. Confocal microscopy of endothelial cells (single endo-
thelial cells are visible)
Puc. 8. KoHdokasibHasi MUKPOCKOIHUST SHAOTEJHAJIBHBIX KJIETOK

(BH}IHbl €AWHHUYHbIEC SHA0TEJ/Ha/IbHbIE K.}]eTKI/l)

W
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High Definition Images: Anterior Segment 5Line OD @ ] () 0s
Rastor
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Spacing: 0.2% mm Lengthc 3 mm

Fig. 6. Anterior segment optical coherence tomography (arrows
indicate the border of the descemetorhexis)
Puc. 6. Ontuueckasi KorepeHTHasi TOMOrpaMMa MepeiHero OT-

peska (cTpesikaMM yKasaH Kpai jieclieMeTopekcHca)

the cornea), and a confocal microscopic examination
revealed single ECs in the area of DR (Figure 8).
The complete restoration of corneal transparency oc-
curred 4.5 months after surgery, with the uncorrected
visual acuity reaching 1.0, CCT of 553 pm, and ECD
of 1546 cells/mm? (Figures 9—11).

CONCLUSION

The current shortage of donor corneal tissues
makes DR with subsequent CCL an attractive alter-
native that permits the avoidance of using cadaver
tissues for treating many patients. Despite the poor
understanding of the mechanisms underlying re-
endothelialization and epithelial migration, this case
study described a novel surgical technique that can
restore corneal transparency due to the emergence
of morphologically unchanged ECs in the area of
DR. Isolated DR with subsequent CCL is a highly
technological, well reproduced, and well controlled
surgery that can be effectively implemented into rou-
tine practice.

The authors declare no conflict of interest and
no competing financial interest.
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Fig.9. Confocal microscopy of endothelial cells 1546 cells/mm? (a); morphological characteristics of endothelial cells by confocal
microscopy (b)

Puc.9. KoHdoKasbHasi MUKPOCKOMUS 3HAOTEJIHANBLHBIX KJ1eTOK 1546 ki/Mm?2 (a); Mopdosoriueckie 0co6eHHOCTH IHA0TENUANLHBIX
KJIETOK MpH KoHdockaHupoBauuu (b)

Fig. 10. Cornea of the right eye (arrows indicate the border of the descemetorhexis)

Puc. 10. Porosuua npasoro rnasa (ctpeskaMu yKasaH Kpai JeclieMeTOpeKcHca)
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Fig. 11. Corneal topography and pachymetry
Puc. 11. KeparoTonorpacust porosupsl 1 naxuMeTpust
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