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<> Introduction. Until the 2000s, in diseases leading to corneal blindness, it was expediently to per-
form subtotal keratoplasty in order to provide an organ-sparing effect and restore visual functions. Such
procedures were not widely spread due to a great number of problems; they were performed with extended
depressurization of the eye, and had a high risk of intraoperative complications. Nowadays, many oph-
thalmologists face the remote consequences of subtotal keratoplasty. Aim. The purpose is to evaluate
the transplant after subtotal penetrating keratoplasty (SPK) and visual functions in the remote post-
operative period. Materials and methods. We have examined 14 patients (14 eyes), aged from 28 to
81 years, at 6-10 years after SPK. Visual acuity (VA) testing, autorefractometry and confocal microscopy
(Confoscan 4) were performed. Results. According to visual acuity testing results, patients were divided
into 3 groups: Ist group with high VA (more than 0.2 — in 7.2% of patients), 2nd group with medium VA
(from 0.2 to 0.005 — in 21.4% of patients), and 3rd — low VA (less than 0.005 — in 71.4% of patients).
Before the SKP, VA was 0.004-0.7. After the SKP, the indices varied from light sensation with correct
light projection to 1.0. High rate was in 21.5%, medium — in 35.7%, low in 42.8% of cases. According
to autorefractometry data, the cylindrical component was in average 6.5 + 3.0. Most often, astigmatism
was revealed in the low (up to 3) and high degree (more than 6). According to confocal microscopy data,
the average density of endothelial cells was 1700 + 50 cells/mm?. Conclusion. More than a half of pa-
tients has preserved good visual functions and a transparent transplant at 6-10 years after the SKP, and
this significantly improves the quality of patients” life.

<> Keywords: keratoconus; corneal scars; penetrating keratoplasty; corneal dystrophies; corneal endo-
thelial cells
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CYSTOTAJIbHOI CKBO3HOM KEPATONJIACTUKY B OTRAJIEHHOM
NOCJIEONEPALNOHHOM NEPWNOAE

© H.H. bepduesa, 3.B. lllanosaaosa, H.A. Pukc

OI'bOY BO «Ilepsbiti Cankr-IletepOyprekuii rocyiapcTBeHHbIH MEAUIMHCKUI YHUBEPCUTET
uM. akanemuka M.IT. [1aBnosa» Munsnpasa Poccun, Cankr-IletepOypr

s yumuposanus: bBepnwesa H.H., [anosasosa 3.B., Pukc M.A. OtlieHKa BbIKHBaeMOCTH TpaHCIJIaHTaTa 1ocje CyOTOTAIbHOM
CKBO3HOI KepaToTIacTHKH B OTIANEHHOM MoceonepaluonHoM nepuone // Odranbmonoriueckue segomoctn. — 2017. — T. 10. — Ne 3. —
C. 22—28. doi: 10.17816/0V10322-28

[Tocrynuana B penakuuto: 07.07.2017 [Ipunsra k neuaru: 23.08.2017

<> Bsedenue. 1o 2000-x ronoB mpu 3a6oJeBaHUsIX, BEAYUIHX K TOMYTHEHHIO POTOBHUILBI, OBIJIO TTPH3HAHO
1eJsiecoo6pa3HbIM BbITIOJIHEHHE CYyOTOTAJNbHON KEPATOMJIACTUKH /1 06€ecredeHus OpraHoCOXpaHHOT O (-
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(eKTa M BOCCTAHOBJIEHUS 3pUTENbHbBIX GYHKU NI, Ho naHHbIN BU onepaliiii He GblJ LIMPOKO pacrnpocTpa-
HeH H3-3a GOJILIOr0 KOJIMuecTBa MpobJeM, TAKUX KaK JUIHTe bHAsl pa3repMeTH3allus rjasHoro s6joKa
BO BpeMsi XUPYPIUHU W BBICOKHH PUCK PA3BUTHSI HHTpAOINepallMOHHbIX 0CJ10KHeHUH. B HacTosilee Bpems
MHOTHE 0()TaJbMOJIOTH CTAJKHBAIOTCS C OTAAJNEHHBIMHU pe3ysibTaTaMH cyOTOTaJbHONH KepaTONJaCcTHKH.
Lleav pabomoel COCTOUT B TOM, 4TOObI OLEHUTb COCTOSIHME TPaHCIJIaHTaTa fnocJe cy6ToTa bHON MPOHHU-
katoute#t kepatonaacTuku (CKIT) n aputesibHbIX PyHKIHME B 0T1aEHHOM NTOCAe0NepalHOHHOM MepHoJIe.
Mamepuanast u memodot. Mol uccnenosanu 14 nauuenton (14 rnas) B Bogpacte ot 28 no 81 rona ve-
pe3 6—10 net mocse CKII. Bo BpeMs nccienoBanus NpoBoAUaNCh aBTOpePaKTOMETPHUS, BH3OMETPHS
1 KoHdokaabHast Mukpockonus (Confoscan 4). Pesyaomamet. [1o pesyabraTaM onpejaeeHnst OCTPOTHI
3peHUs MallMeHThl MOJeJIeHbl HA TPYNIbl ¢ BBICOKOH ocTpoTolt 3peHus (6osee 0,2), cpenneit (ot 0,2 no
0,005) u Huzkoit (meHee 0,005). Ilo CKIT octpora 3penus cocrasusa 0,004—0,7. Boicokue nokaszaresiu
0CTPOTHI 3penusi Habmoaauch y 7,2 % nauuentos, cpeanve — y 21,4 %, nuskue — y 71,4 %. Ilo-
cae CKII nokasaresnu BU3oMeTpuH ObIJIH OT CBETOOILYIIEeHHS ¢ MPpaBUAbHON npoekiined 1o 1,0. Brico-
KM€ T0Ka3aTesNu OCTPOThI 3penus 3adukcupobanbl y 21,5 % nauuentos, cpeanne — y 35,7 %, Hu3-
ke — y 42,8 %. [To nanubim apTopedpakTOMETPHH LHAMHAPHYECKHH KOMIOHEHT COCTABJISAN B CPEAHEM
6,5 + 3,0 JI. Yarie Bcero acturMaThaM BhIsiBJsigcs caaboi (1o 3,0 1) u Beicoko# cTenenu (6osee 6,0 I1).
[To nanHbIM KOH(OKAJBHOH MHKPOCKONHHM CPEAHSs MJOTHOCTb SHAOTENHAJNbHBIX KJETOK COCTaBJsila
1700 + 50 kneTok/Mm2. Bot8od. BoJiee noJ0BHHbBI TALLKEHTOB COXPAHHJIM XOPOLIHe 3pUTe/IbHble (yHK-
UHHU W Mpo3paunblil TpaHcrmanTat yeped 6—10 set nocse CKII, uTo 3HaYUTENBHO YJAYUIINHIO KaueCTBO
JKHU3HU GOJIbHBIX.

<> Katouesole caosa: kepaToKoHyc; pyOIlbl pOrOBHIIBI; MPOHUKAIOIIAS KePaTOMJIacTHKA; AUCTPODHHE PO-
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FOBHUILbI; SHAOTEJ/UAJbHbIE KJAETKH POTOBUILbI.

INTRODUCTION

In 2004, the estimated number of people with
visual impairment and blindness in the Russian
Federation reached 500,000, with 18% of them
having corneal disorders [8, 10]. According to the
WHO, corneal blindness is the third most com-
mon cause of blindness after lens diseases [3].
Corneal blindness is a significant social prob-
lem because it affects the working age popula-
tion. Approximately 5.9% of the adult population
in Russia and 4%—5% of the adult population
worldwide suffer from corneal blindness; approxi-
mately 9% are disabled because of blindness [9].
The most frequent diseases leading to corneal
blindness include keratoconus (33%—54%), cor-
neal scarring and opacities (21%), corneal ulcers
(9%), primary and secondary corneal dystrophy
(6%), and postoperative bullous keratopathy and
herpetic keratitis (12.3%) [1, 5]. There is an in-
creasing need for rehabilitation of patients with
end-stage pseudophakic or aphakic bullous kera-
topathy. Until the beginning of the 21s' century,
subtotal penetrating keratoplasty (SPK) was con-
sidered as the most appropriate treatment method
for the recovery of visual functions in such patients.
SPK includes simultaneous removal of retrocor-
neal and epilens membranes, separation of the
anterior and posterior synechiae, and removal of
cataract [12, 13].

The most common SPK complication in the early
postoperative period is corneal graft failure caused
by inflammation, secondary glaucoma, severe xerosis,
and systemic autoimmune diseases. Several studies
have demonstrated that graft failure occurs in <10%
of SPK cases [7, 6, 14].

According to the literature, successful corneal
engraftment during the first year postoperatively is
observed in 95% of patients with keratoconus, 82%
with posttraumatic corneal scarring, 75% with bul-
lous keratopathy, 72% with keratitis, and 11%—38%
with burn leukomas [4, 12].

High graft survival rates post SPK were observed
in patients with keratoconus and Fuchs’ corneal dys-
trophy. Patients with aphakia showed low graft sur-
vival rates post SPK [16].

SPK is being widely used globally, and many oph-
thalmologists now have to deal with the long-term
outcomes of the surgery in their routine clinical prac-
tice.

The aim of this study was to assess the long-term
outcomes of SPK through the evaluation of visual
functions and corneal graft transparency.

MATERIALS AND METHODS
We examined 14 patients (14 eyes) who underwent
SPK 6—10 years ago (2007—2011). The study popu-

lation comprised nine males and five females aged
26—81 years.

<> O®TANbMOJIOTMYECKME BEAOMOCTM. 2017.T. 10, Ne 3 / OPHTHALMOLOGY JOURNAL. 2017;10(3)

eISSN 2412-5423



24

ORIGINAL RESEARCHES / OPUTUHAJIbHBIE CTATbU

Table 1
Patients distribution according to nosological forms
Tabauya 1
Pacnpenesnenne 60abHBIX MO HO30J0THYECKMM opmam
Disease Number of patients, abs. (%)
Vascularized leukoma 5(35.7)
Chronic progressive 4 (28.6)
keratoconus
Acute keratoconus 1(7.1)
Pseudophakic bullous 1 (7.1)
keratopathy
Corneal ulcer with perforation 2 (14.4)
Endothelial-epithelial corneal dystrophy 1 (7.1)
Table 2
Concomitant ophthalmic pathology
Tabauya 2

ConyrcrBylouias oTajbMoJOrMuecKas naToJorus

Concomitant ocular pathology

Number of patients, abs. (%)

Glaucoma

Pseudophakia

Aphakia

Immature cataract

Hemophthalmus

1
1
2
2
3

Prior to SPK, all patients complained of poor vi-
sion.

The most common indications for SPK were
stage 3 leukomas (according to the Filatov—Bush-
mich classification) and stage 3—4 keratoconus (ac-
cording to the Amsler classification) (Table 1).

A majority of the patients presented with concomi-
tant ocular pathology that ultimately affected the SPK
outcomes (Table 2). Some patients simultaneously
underwent phacoemulsification, anterior vitrectomy,
or intraocular lens implantation.

RESULTS

All patients underwent autorefractometry, visual
acuity testing, biomicroscopy with a slit lamp, and
microscopic examination of endothelial cells using a
confocal microscope Confoscan 4 (Nidek Technolo-
gies, Japan).

Although this microscope allows real-time in vivo
examination of all corneal layers, the presence of cor-
neal opacity may hamper endothelial cell visualiza-
tion.

The density of epithelial cells in the late postopera-
tive period post SPK varied between 1,492 and 1,942
cells/mm?, with a mean density of 1,700 cells/mm?2.

It is well-known that the loss of endothelial cells is
unavoidable in keratoplasty [15, 16]. However, our
patients suffered only 10%—15% loss of endothelial
cells during 2—10 years post SPK.

The level of cell pleomorphism varied between
21.9% and 70%, with a mean value of 34.7%, where-
as the level of polymegethism varied between 21.3%
and 57.8%, with a mean value of 46.1%.

Table 3 illustrates the outcomes of confocal mi-
croscopy examination of 12 patients; in the remain-
ing two patients, we failed to obtain a reliable vi-
sualization of the endothelial cells. We divided the
patients into the following three groups based on the
results of visual acuity testing: patients with high
(>0.2), medium (0.2—0.005), and low (<0.005) vi-
sual acuity (Table 4). Prior to SPK, visual acuity
was between 0.004 and 0.7. Post SPK, it varied
from light perception with correct projection (one
patient) to 1.0.

The results of visual acuity testing were lower
than expected, which was associated with the devel-
opment of postoperative astigmatism. Autorefractom-
etry revealed that the mean cylindrical component in
patients post SPK was 6.5 + 3.0 D. Approximately
80% of patients presented with postoperative astig-

<> O®TANIbMOJIOTMYECKME BEAOMOCTH. 2017.T. 10, Ne 3 / OPHTHALMOLOGY JOURNAL. 2017;10(3)

ISSN 1998-7102



ORIGINAL RESEARCHES / OPUTUHAJIbHBIE CTATbU 25
Table 3
Endothelial cell density after SPK
Tabauya 3
[lnoTHOCTH 3HAOTe naNbHBIX KJeToK ([19K) mocae cy6ToTaibHOM CKBO3HOU KEepaTONAaCTUKH
Patient Postoperative period (years) Dceerllit)(lczlflj})ri;[l:qe;i)al Pleomorphism (%) Polymegethism (%)
| 7 1524 21.9 21.3
2 4 1799 70 28
3 2 1467 26.6 31.2
4 7 1535 35.4 42
5 7 1679 36 44.7
6 6 1905 54 38.3
7 10 1754 31.8 36.1
8 10 1974 27.5 65
9 6 1442 35.7 57.8
10 10 1895 27.3 57.5
11 6 1719 25.6 59.3
12 6 1930 25.0 71.9
Table 4
Visual acuity before and after the SPK
Tabaruya 4

pe3y.)'leaTbl BU3OMETPHUHU 10 U NOCJE Cy6TOTaJIbHOﬁ CKBO3HOM KepaTtonjacTuKu

Maximum uncorrected visual High (>0.2), Medium (0.2—0.005), Low (<0.005),
acuity abs. (%) abs. (%) abs. (%)
Prior to SPK 1(7.2) 3 (21.4) 10 (71.4)
Post SPK 3(21.5) 5(35.7) 6 (42.8)

matism up to 3.0 D or >6.0 D, whereas the remaining
20% of patients were diagnosed with astigmatism of
3.0—6.0 D.

In this study, two of the 14 patients (14.3%) were
found to have nontransparent engraftment upon bio-
microscopic examination. One among them was an
81-year-old male patient who underwent SPK for
pseudophakic bullous keratopathy and developed bac-
terial ulcer of the cornea 1 year postoperatively. His
visual acuity reduced to light perception with correct
light projection.

The second patient with a nontransparent graft
was an 8l-year-old male who underwent SPK in
2007. One year postoperatively, he developed herpetic
keratitis and anterior uveitis. Currently, he has visual
acuity of light perception with correct light projec-
tion. In both patients, we were unable to evaluate
the density of epithelial cells because of the opacity
of the graft.

Fig. 1.

Puc. 1.

Nevertheless, a majority of the patients (n = 9)
had successful corneal engraftment (Figure 2). Fi-

Confocal microscopy. Endothelial cell density —

1930 cells per mm?, pleomorphism — 25.0%, poly-

megathism — 71.9%

Auporennanbuas Mukpockonus. [I9K — 1930 ki1/Mm2,

naeomopdusm — 25,0 %, noaumeratusm — 71,9 %
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Fig. 2. Transparent transplant engraftment in a patient operated
for chronic progressive keratoconus

Puc. 2. Tlpospaunoe mpHKHBJ/CHHE TPAHCIIIAHTATA Y MAlHEHT-
KH, OTEPUPOBAHHOI 10 MOBOJY XPOHHUECKOr0 Mporpec-
CHPYIOLIEro KepaToKoHyca

Fig.4. Semi-transparent transplant engraftment in a patient
operated for chronic progressive keratoconus

Puc. 4. Tlonynpoapaunoe npuxKuBJ/eHHe TPaHCIJIaHTaTa y Na-

LHEHTa, OMEPUPOBAHHOIO MO TOBOLY XPOHHUYECKOTO
NPOrpecCHpyIoLEero KepaTokoHyca

gure | demonstrates a microscopic image of the en-
dothelial cells of a transparent graft.

Three patients had nontransparent engraftment
because of keratitis and eyeball contusions in the
early postoperative period. Figures 3 and 4 demon-
strate nontransparent engraftment.

Nonetheless, more than 50% of the patients ex-
pressed their satisfaction with the outcomes of SPK
10 years postoperatively.

DISCUSSION

For many decades, SPK has been considered as
an effective method for the treatment of irrevers-
ible corneal changes. Our results suggest that SPK
achieves good functional outcomes in more than 50%
of the patients. We found that the long-term graft
survival rate post SPK was quite high. In some pa-
tients (42.8%), visual acuity was lower than expected,
which is associated with the need for additional sur-
gical interventions, graft diseases, or inflammatory
complications.

In addition, postoperative astigmatism contrib-
utes to decreased visual acuity. Several patients with

Fig.3. Semi-transparent transplant engraitment in a patient with
keratitis in the early postoperative period
Puc. 3. TlosnynpospauHoe npu:kKuUBJEeHHEe TpaHCIJaHTaTa y MHa-

LHHeHTa, HepeHécmero KepaTuT B paHHEM [1ocJ/ie-
OornepalMoHHOM Mepuojie

astigmatism, which could not be corrected with eye-
glasses, were recommended excimer laser correction
or scleral lenses.

The high density of epithelial cells with their
insignificant loss postoperatively and the moderate
morphological changes in the corneal epithelium
10 years post SPK suggest satisfactory graft sur-
vival.

CONCLUSIONS

. Our findings suggest that visual acuity remains
satisfactory in more than 50% of the patients 10
years post SPK.

2. Visual acuity was found to be lower than expected
in patients with successful corneal engraftment,
which can be attributed to postoperative astigma-
tism (up to 6.5 D).

3. In addition, the 10-year graft survival rate post
SPK was 64.3% and a majority of the patients
showed high density of epithelium (1,700 cells/
mm?).

4. Changes in the graft endothelium depend on the
concomitant ocular pathology and postoperative
complications.
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