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ABSTRACT

BACKGROUND: Penetrating keratoplasty provides a possibility of restoring vision in patients with
various corneal diseases, however, just like any surgical intervention, the operation is associated with
certain risks and has a number of contraindications. One of the unfavorable prognostic factors in cases of
penetrating keratoplasty is uncompensated glaucoma. Penetrating keratoplasty can result in the reactive
postoperative hypertension, however, this is not a standard situation. In patients with a history of glaucoma,
this complication occurs much more often than in patients without previously diagnosed glaucoma. The
increase of intraocular pressure during the postoperative period in patients suffering from glaucoma,
can lead to the progression of the disease and to the development of the transplant disease. CLINICAL
CASE DESCRIPTION: This article presents a clinical case of a patient with juvenile glaucoma, which
underwent several glaucoma surgeries and later he received an Ex-PRESS implanted glaucoma drainage.
The drainage implant was in contact with the posterior surface of the cornea, as a result of which, initially
local and further total endothelial-epithelial corneal dystrophy has developed with the formation of stromal
cloudiness and progressing of pain syndrome. The drainage was removed and subsequently a decision
was drawn up on arranging a penetrating corneal keratoplasty, for the critical flicker fusion rate was 30 Hz,
which allowed for expecting a sufficiently high vision acuity during the postoperative period. However,
despite the maximal hypotensive regimen, the intraocular pressure remained high, due to which, for the
purpose of decreasing it before corneal transplantation, a transscleral diode laser cyclophotocoagulation
was used. CONCLUSION: The presented clinical case demonstrates the efficiency of transscleral
diode laser cyclophotocoagulation in a patient with uncompensated glaucoma in terms of the quality of
preparation to penetrating keratoplasty.
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BACKGROUND the background of high intraocular pressure has a high

Penetrating keratoplasty is a surgical procedure,
during which the whole thickness of the patient cornea
is replaced with the donor material. The surgery
provides a possibility of restoring vision in patients
with corneal cloudiness caused by various reasons,
however, just as any other surgical intervention, it is
associated with certain risks and has a number of
contraindications [1].

The normal level of intraocular pressure is one of
the key factors affecting the transparent survival of
the transplant and adequate visual rehabilitation in
patients undergoing the penetrating keratoplasty, for
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risk of transplant cloudiness [1].

The elevation of intraocular pressure after the
surgery can be the result of mechanical factors, such
as the blockade of the angle in the anterior chamber,
as well as the inflammatory and immune reactions
(the activation of the inflammatory mediators can
contribute to the formation of fibrous tissue and
scarring in the area of the anterior chamber angle) [2].

The manifestation of reactive postoperative
hypertension is a frequent complication of penetrating
keratoplasty with an incidence, according to various
data, ranging from 17 to 35% of the cases. Patients
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KIMHUYECKWNIA CNTYYAN

Kom6uHpoBaHHbIN NOAXO0A B ieYeHUN NalueHTa C rnayKkomonm
M SHAOTeNnanbHo-aNUTeNnasbHON ANCTpopmren poroBuLbi:
KIVHNYeCKUN cnyvyam
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AHHOTALINA

O6ocHoBaHue. CkBO3Hasi kepaTtor/iacTuka [aéT BO3MOXKHOCTb BOCCTaHOBUTL 3PEHWE Yy MNaLneHTOB
C pas4HbIMy 3a60/1eBaHNSIMI POroBuULbl, OAHAKO, Kak u 1l060e X1pPyprudecKoe BMeLLaTe/IbCTBO, ornepa-
Ums cBsi3aHa C OrpeaenéHHbIMY pUCKaMy U UMEET psif rnpoTusornokasaHui. OgHUM n3 HebaaronpUsTHbIX
MPOrHOCTUYECKNX (haKTOPOB Py CKBO3HOWV KEPATOIN/IaCTUKE SIB/ISIETCS HEKOMIEHCUPOBaHHas rn1ayKkoma.
CkBO3Hasi kepaToriacTvka MOXXET NMPUBOANTE K PEaKTUBHOW MOC/I€0NepaLMoHHON rmnepTeH3nm, 04HaKo
9TO He SBASIETCS CTaHAapTHOW cUTyaunen. Y naymeHToB C r71ayKOMOV B aHaMHE3€ [aHHOE OCJ/IOXHEHNE
BCTpe4aeTcs ropasqo 4aile, 4em y naymeHToB 6e3 AuarHOoCTUPOBaHHON paHee rnaykomel. [1oBbilLeHve
BHYTPUWITIa3HOro AaBJ/IeHNsT B MOC/Ie0nepaLmMoHHOM Nnepuoae y naumeHToB, CTPagaroLLmX riiayKoMou, Mo-
JKET NPpUBOAUTE K MPOrpeccupoBaHmnio 3abosieBaHVs U pa3BUTU0 60ae3HU TpaHcraaHTata. OnucaHue
KJIMHNYECKOro ciy4as. B gaHHou pabote npegcraBieH KIMHUYECKUI CyYal naumeHTa ¢ OBeHUIIbHOMN
r71ayKOMOW, KOTOPOMY Obl/iv MPOBEAEHbBI HECKOJIbKO aHTUITIayKOMHbIX Oriepauuii v BOCAeACTBUAN UMI1/IaH-
TUPOBaH aHTUINIayKoMHbI Ex-PRESS gpeHax. [peHa)x KOHTaKTupoBas C 3afHel NoBepXHOCTbH POro-
BULbI, B pe3y/ibTaTe Yero pasBusiachb BHa4vasle JI0KajibHasl, a 3aTeM ToTaslbHasi dHLOTEMaIbHO-3MUTEN-
asbHasi gUCTpPoUsi PoroBuLibl C hOPMUPOBaHNEM CTPOMAasIbHbIX MOMYTHEHWI 1 rnosiieHneM 60/1eBoro
cuHapoma. [peHax 6bia yaanéH, v BriocaeaCcTBum Oblio MPUHSTO PeLLIeHUE O MPOBEAEHUN CKBO3HOU Ke-
paTonIacTuky POroBuLibl, MOCKOJIbKY KPUTUYECKAasl YacToTa C/NSIHUST MesibkaHwi coctasnsina 30 [y, 4To
r03BOJIANI0 OXUAATh JOCTAaTOYHO BbICOKOW OCTPOThI 3PEHUSI B riocseornepaLnoHHoM nepuoge. OgHako,
HECMOTPST Ha MaKCHUMaslbHbIV MMNOTEH3UBHbIA PEXXUM, BHYTPUITIa3HOE JaB/IeHNE OCTaBasloCh BbICOKUM,
B CBSI3Y C YeM [J151 €r0 CHUXXEHVIS Nepes TpaHCraaHTaumer porosBuLibl bbisa BbifOJIHEHA TPaHCCKIEPasib-
Hasi guog-nasepHas UMkaogoTokoarynsayms. 3aknodeHne. [lpencraBieHHbIN KIVMHUYECKUIA CllyYan fe-
MOHCTPUPYET 3(DHEKTUBHOCTb TPAHCCKAEPASIbHON ANOA-1a3EPHON LIMKIOMOTOKOaryaauymn y naLumeHTa
C HEKOMIMEHCHPOBaHHOM r71ayKOMOV B KQYECTBE MOArOTOBKYM K MPOBEAEHNIO CKBO3HOW KepaTorniacTUKM.

KnrodeBble crioBa: KIVHUYECKUI Clly4qaii; TpaHCCKepasbHas AMoa-asepHas UMKI0MOoToKoaryasums;
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with a history of glaucoma are subject to the highest
risk of increasing and stable decompensation
of intraocular pressure after penetrating corneal
transplantation, the control of which is especially
difficult in patients at the maximum hypotensive
mode, as well as among the individuals that underwent
various types of surgical glaucoma interventions
[3-6]. This is why the presence of past history of
uncompensated glaucoma in a patient represents an
unfavorable prognostic factor before the conduction
of penetrating keratoplasty.

The clinical case presented demonstrates the
possibility of using the transscleral diode-laser
cyclophotocoagulation before the conduction of
penetrating keratoplasty in patients with uncompensated
or sub-compensated glaucoma at the maximum
hypotensive regime. Laser cyclophotocoagulation
affects the structures of the ciliary body, responsible for
the production of aqueous humour. They undergo the
processes of destruction, due to which, the quantity
of produced humour decreases and the intraocular
pressure decreases. The patient had multiple surgeries
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for refractory glaucoma, due to this, the cicatrization
process was initiated practically along the whole
limbus, which is why it could be supposed that the
success of any fistulizing surgery could be doubtful.
This is why the method of surgical intervention chosen
was specifically the laser cyclophotocoagulation.

CLINICAL CASE DESCRIPTION

Patient data

Patient aged 37 years, presenting on 28.04.2023
to the Department of Emergency Ophthalmology Aid
of the Moscow City Ophthalmology Center under
the State Budgetary Healthcare Institution “Moscow
Botkin Multidisciplinary Scientific-Clinical Center”
of the Healthcare Department of the City of Moscow
(DEOA MCOC MBMSCCQC) with the complaints of pain
in the left eye and low vision acuity in the left eye.

Case history. The complaints were acutely
progressing from 26.04.2023. The patient was not
self-medicating, presenting directly to the DEOA
MCOC MBMSCC. According to oral information
provided by the patient, from 2009 he was diagnosed
with glaucoma in the left eye (oculus sinister, OS), for
which he was constantly using Dorzolamide 2% drops
twice daily, Timolol 0.5% twice daily, Proxodolol 1% +
Clonidine 0.25% twice daily and Latanoprost 0.005%
once daily. Past medical history of multiple (2010, 2012
and 2016) glaucoma surgeries in the ophthalmology
clinical hospital. In 2016 — implantation of the
Ex-PRESS drainage, followed by its removal in 2020.

On admission. The ophthalmology status of the
right eye (oculus dexter, OD) shows no abnormalities:
vision acuity based on visometry results of (Visus,
Vis) 0.7 sph -1.0D=1.0 (where the sph means
sphere and D — diopters); the intraocular pressure
is 16 mm.Hg. The ophthalmology status of the left
eye on admission: Vis OS=1/=, proectio lucis certa
(correct light projection, i.e. separate foci of retina
have preserved the capability of reacting to light). The
intraocular pressure on palpation is “++”. The eyelids
show no signs of abnormalities with their closure being
complete, the eyelash growth pattern is correct. On
palpation, the eyeball is painful. The conjunctiva and
the sclera show the following: congestive injection,
above the upper limbus, there is a cystically modified
filtering bleb. The cornea: the surface is rough, diffuse
swelling of the epithelium and stroma, cloudiness in the
stroma, pronounced folds were found in the Descemet
membrane. The underlying layers are covered in haze.
The anterior chamber is of medium depth, the aqueous
humour of the anterior chamber is transparent. The
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iris has intact color with smoothened pattern, at the
12 o'clock position, a basal coloboma was found.
The pupil: the shape is correct, the photoreaction is
weakened. The eye lens was visualized as transparent.
The fundus reflex is weakened. The vitreous body,
as well as the fundal structures are not available for
ophthalmoscopy due to the corneal status.

Transscleral diode laser cyclophotocoagulation

Diagnosis. The patient is hospitalized to the
Ophthalmology Department No. 60 of the DEOA
MCOC MBMSCC according to the urgent indications
with the diagnosis of: «0S: decompensated
glaucoma, endothelial-epithelial corneal dystrophy.
OD: mild myopia».

Medication treatment. The maximal hypotensive
regimen was prescribed to the patient (with additional
Brimonidin 0.15% 3 times daily; Acetazolamide 1 pill
once daily for 3 days).

Surgical treatment. 29.04.2023 — the ophthalmology
status of the OS shows no changes, due to which
a decision was drawn up on the necessity of surgical
treatment. The procedure of transscleral diode laser
cyclophotocoagulation was carried out in the left eye
using the infrared laser with a wavelength of 810 nm,
with the power of 800 mW and with an exposure of
20 seconds; the quantity of formed coagulates is 16.

Ophthalmology status. On 30.04.2023, the patient
subjectively notes positive changes. The ophthalmology
status of the left eye: Vis OS=0.01 eccentric, not
correctable (i.e. the vision acuity cannot be corrected
with glasses).

The intraocular pressure upon palpation is “+”. The
eyelids show no signs of abnormalities, the eyelash
growth pattern is correct. The conjunctiva is pale-pink,
mild superficial injection is found along with the filtering
bleb above the left limbus and with cystous changes.
The surface of the cornea is rough, insignificant swelling
of the epithelium, stromal cloudiness and folded
Descemet membrane. The underlying structures are
hazed. The anterior chamber is of medium depth, the
aqueous humour of the anterior chamber is transparent.
The iris pattern is smoothened, basal coloboma was
found at the 12 o’clock position. The pupil has a correct
shape, the photoreaction is weakened. The eye lens
was visualized as transparent. The fundus reflex is
weakened. The vitreous body and the structures of the
fundus are not accessible for ophthalmoscopy due to
the status of the cornea (Fig. 1).

Recommendations on discharge. On 03.05.2023,
the patient was discharged with the recommendations
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Fig. 1. Status of the eye after laser cyclophotocoagulation (before the conduction of the penetrating keratoplasty):
a — appearance x3; b — appearance x16. The arrow indicates the swelling of the cornea with cloudiness in the stroma).

of following the hypotensive mode: Dorzolamide
2% twice daily, Timolol 0.5% once daily, Brimonidin
0.15% 3 times daily, Proxodolol 1% + Clonidine 0.25%
twice daily, Latanoprost 0.005% once daily. Additional
prescriptions included the anti-inflammatory, the
antibacterial and the epithelization therapy: Bromfenac
0.09% eye drops once daily, Ciprofloxacin 0.3% +
Dexamethasone 0.1% eye drops 3 times daily,
Dexpanthenol 5% gel 3 times daily, intramuscular
administrations of Ketorolak 30 mg once daily.
21.07.2023 — ophthalmology status (OS):
VisOS=0.01, not correctable. Intraocular pressure —
15 mm.Hg. Critical flicker fusion rate — 30 Hz. The
general eye status is stable. The conjunctiva is pale-
pink, no signs of discharge were found. The status of
the anterior and posterior segments of the eyeball
corresponds to the ophthalmology status of 30.04.2023.

Penetrating keratoplasty

Diagnosis. 0OS: endothelial-epithelial  corneal
dystrophy, repeatedly operated juvenile grade llIA
glaucoma. OD: mild myopia.

Surgical treatment. On 01.11.2023, the patient was
again hospitalized to the Ophthalmology Department
No. 60 of the DEOA MCOC MBMSCC.

Surgery was conducted in the left eye: penetrating
keratoplasty (diameter of the transplant — 8.5 mm,
fixation with interrupted sutures).

Medlcation treatment. At the In-Patient Department,
anti-inflammatory, antibacterial and epithelization
therapy was prescribed: Bromfenac 0.09% drops once
daily, Ciprofloxacin 0.3%+ Dexamethasone 0.1% drops
3 times daily, Phenylephrine 5.0% drops + Tropicamide
0.8% 3 times daily, Dexpanthenol 5% gel 3 times daily,
intramuscular Ketorolak at a dosage of 30 mg once
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daily, intravenous Dexamethasone at a dosage of 8 mg
once daily, oral Omeprazol — 20 mg once daily.
Ophthalmology status. Upon the examination
on 02.11.2023, the patient has no complaints,
subjectively reporting the improvement of the status.
Ophthalmology status of the left eye: Vis 0S=0.05,
not correctable. Intraocular pressure 17 mm.Hg.
The eyelids are unremarkable, capable of complete
shutting, the eyelash growth pattern is correct. On
palpation, the eyeball is painless. The conjunctiva
and the sclera are pale-pink, above the upper limbus,
there is a cystically changed filtering bleb. The cornea
status is the following: the surface is smooth, glossy,
the penetrating transplant is transparent, adapted, the
interrupted sutures are clean and competent, single
folds were found in the Descemet membrane. The
anterior chamber is of medium depth, the aqueous
humour of the anterior chamber is transparent. The iris
has no changes in its color, the pattern is smoothened,
at the 12 o’clock position, a basal coloboma was
detected. The pupil: the shape is correct, active
photoreaction is present. The eye lens is transparent.
The fundus reflex is pink. The vitreous body contains
floating cloudiness. The ocular fundus: the optic nerve
disc is pale with a gray shade, the margins are clear,
excavation 0.9, the vascular bundle is dislocated
towards the nose, the macular area and the peripheral
area show no signs of gross changes (Fig. 2).
Recommendations on discharge. On 03.11.2023, the
patient was discharged for further dynamic follow-up
by the ophthalmologist at the place of residence. The
hypotensive regimen was corrected, the prescriptions
included Dorzolamide 2% + Timolol 0.5% twice
daily, Proxodolol 1% + Clonidine 0.25% twice daily.
Additional prescriptions: Bromfenac 0.09% eye drops
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Fig. 2. Status of the eye after penetrating keratoplasty:
postoperative day 1.

once daily, Phenylephrine 5.0% + Tropicamide 0.8%
eye drops 3 times daily, Dexpanthenol 5% gel 3 times
daily, Ciprofloxacin 0.3% + Dexamethasone 0.1% eye
drops 3 times daily.

Outcome and results of further follow-up

On 22.01.2024, the patient had no complaints, the
general status was satisfactory. Ophthalmology status
of the left eye: Vis 0S=0.16 with a 1.5 mm diaphragm,
not correctable. Intraocular pressure — 17 mm.Hg. The
eyelids show no signs of abnormalities, the eyelash
growth pattern is correct. The conjunctiva is pale-pink,
the filtering bleb was detected under the upper limbus,
cystous changes were also found. The surface of the
cornea is smooth and glossy, the penetrating transplant
is transparent, adapted, and the interrupted sutures
are clean and competent. The anterior chamber is of
medium depth, the aqueous humour of the anterior
chamber is transparent. The iris pattern is smoothened,
the basal coloboma was found at the 12 o’clock
position. The pupil has a correct shape, active
photoreaction is present. The eye lens is transparent.
The fundus reflex is pink. The vitreous body contains
floating cloudiness. The ocular fundus: the optic nerve
disc is pale with a gray shade, with clear margins,
showing an excavation of 0.9, the vascular bundle is
dislocated towards the nose, the macular area and the
periphery show no signs of gross changes (Fig. 3).

At the moment of compiling the clinical case
(May of 2024), Vis 0S=0.2 with a diaphragm of 1.5 mm,
not correctable. The intraocular pressure is 16 mm.Hg.
The eye status is stable, no signs of discharge were
found. The transplant is transparent, adapted, the
sutures are clean and competent. The status of the
anterior and posterior segments of the eye corresponds
to the ophthalmology status of 22.01.2024.
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Prognosis

As a result of conducted treatment (transscleral
diode laser cyclophotocoagulation with further
penetrating corneal transplantation) and dynamic
follow-up within one year, the patient was diagnosed
with an improvement of the vision acuity with correct
light projection of up to 0.2 with a critical flicker fusion
frequency of 30 Hz, which allows for supposing the
favorable prognosis in terms of further improvement
of the visual functions.

DISCUSSION

Uninterrupted transscleral diode laser
cyclophotocoagulation is an effective method of
stabilizing the ophthalmotonus in cases of insufficiency
of surgical treatment in patients with refractory
glaucoma [3, 4]. This type of surgical intervention,
despite the high risk of developing complications
(hemorrhagic, hypotension, cataracts, subatrophies
of the eyeball), shows higher hypotensive effect
comparing to the micro-impulse transscleral diode
laser cyclophotocoagulation, which is why it is the
method of choice in cases of repeatedly operated
refractory glaucoma [7].

For the transparent survival of the keratotransplant,
the normalization of the intraocular pressure is
necessary [8]. An additional factor of corneal transplant
survival is the absence of burn-induced reaction.
Due to the fact that the applications of uninterrupted
transscleral diode laser cyclophotocoagulation were

Fig. 3. Status of the eye after penetrating keratoplasty:
follow-up month 3.
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applied distantly from the limbus zone, it can be
judged that there was no significant damage of the
cell growth zone, affecting further survival of the
keratotransplant [9]. Within this context, there was no
massive immune response observed, which provides
adequate survival of the keratotransplant [10].

Taking into consideration all of the above, it
can be supposed that transscleral diode laser
cyclophotocoagulation can be carried out for
decreasing the intraocular pressure in cases of
repeatedly operated refractory glaucoma before the
conduction of penetrating keratoplasty without the
increased risk of developing the transplant disease [1].

As of today, the published clinical cases of such
kind are few, however, the ones available demonstrate
that transscleral diode laser cyclophotocoagulation
allows for preserving the achieved vision acuity, the
degree of keratotransplant transparency and for
minimizing the required intake of hypotensive medications
(duration of follow-up — up to 2 years) [3, 5].

CONCLUSION

This clinical case demonstrates the efficiency of
using transscleral diode laser cyclophotocoagulation
in a patient with uncompensated glaucoma as
a preparation phase for conducting the penetrating
keratoplasty. However, a single case is not enough to
make convincing conclusion on high efficiency of this
procedure in this category of patients, which, indeed,
requires the conduction of additional research.
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