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 G 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.

 G Keywords: cornea; endothelial dystrophy; descemetorhexis; cross-linking; corneal endothelial cells; 
Fuchs endothelial corneal dystrophy; confocal microscopy.
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 G Первичная эндотелиальная дистрофия роговицы достаточно распространённое заболевание у лиц 
старше 50 лет. Отработанные методики консервативного лечения, как правило, не приводят к улучшению 
или стабилизации функционального состояния роговицы. Выбор тактики хирургического лечения из су-
ществующего многообразия методик сложен. Имеются единичные сообщения о восстановлении прозрач-
ности роговицы после удаления десцеметовой мембраны. Авторская методика лечения эндотелиальной 
дистрофии роговицы, рассмотренная в данном клиническом случае, — комбинация изолированного дес-
цеметорексиса и коллагенового кросслинкинга —  привела к впечатляющему повышению остроты зрения 
и существенному улучшению объективных критериев морфофункционального состояния роговицы.

 G Ключевые©слова: роговица; эндотелиальная дистрофия; десцеметорексис; кросслинкинг; эндо-
телиальные клетки; дистрофия роговицы Фукса; конфокальная микроскопия.

intrOduCtiOn
It is usually difficult to choose an effective meth-

od for treating corneal endothelial dystrophy (ED); 
nonetheless, most ophthalmologists tend to use 
keratoplasty. Several methods of layer-by-layer kera-

toplasty have been recently adopted; however, 
problems with both corneal donor tissue and pro-
cedural complexity have necessitated the develop-
ment of new surgical methods for the treatment of 
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/
mm2. 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 successfully treated by performing a pre-
planned isolated DR with subsequent collagen cross-
linking (CCL).

A 61-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 
µm, OS: 602 µm.

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 IIIa 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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Fig. 1. Cornea of the right eye

Рис. 1. Роговица правого глаза

Fig. 2. Corneal topography and pachymetry
Рис. 2. Кератотопография роговицы и пахиметрия

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 µm (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-

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/cm2, 10 min 
exposure). Two weeks after CCL, the uncorrected 
visual acuity was 0.3, and the CCT was 546 µm. 
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 after descemetorhexis
Рис. 3. Роговица после десцеметорексиса

Fig. 4. Cornea 2 weeks after CXL
Рис. 4. Роговица через 2 недели после коллагенового кросс-

линкинга

Fig. 5. Cornea (arrows indicate the border of the descemeto-
rhexis)

Рис. 5. Роговица (стрелками указан край десцеметорексиса)

Fig. 6. Anterior segment optical coherence tomography (arrows 
indicate the border of the descemetorhexis)

Рис. 6. Оптическая когерентная томограмма переднего от-
резка (стрелками указан край десцеметорексиса)

Fig. 7. Cornea (arrows indicate the border of the descemeto-
rhexis)

Рис. 7. Роговица (стрелками указан край десцеметорексиса)

Fig. 8. Confocal microscopy of endothelial cells (single endo-
thelial cells are visible)

Рис. 8. Конфокальная микроскопия эндотелиальных клеток 
(видны единичные эндотелиальные клетки)

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 µm, and ECD 
of 1546 cells/mm2 (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. 10. Cornea of the right eye (arrows indicate the border of the descemetorhexis)
Рис. 10. Роговица правого глаза (стрелками указан край десцеметорексиса)

Fig. 11. Corneal topography and pachymetry
Рис. 11. Кератотопография роговицы и пахиметрия

a b
Fig. 9. Confocal microscopy of endothelial cells 1546 cells/mm2 (а); morphological characteristics of endothelial cells by confocal 

microscopy (b)
Рис. 9. Конфокальная микроскопия эндотелиальных клеток 1546 кл/мм2 (а); морфологические особенности эндотелиальных 

клеток при конфосканировании (b)
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