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Background. Eye trauma is one of the most common causes of monocular visual impairment and blindness worldwide.
Modern classification divides eye trauma into two groups: open (penetrating) and closed (non-penetrating) eye trauma.
During the diagnostic phase, it is important to thoroughly examine and establish the correct diagnosis according to the ex-
isting classification, which affects the further patient management and treatment outcomes. Optical coherence tomography
(OCT) allows for real-time imaging of eye tissues with high resolution. In our study, we present our experience in using op-
tical coherence tomography in cases of traumatic corneal injuries as an additional method for assessing the depth and extent
of damage and monitoring corneal erosion healing.

Aim. To utilize optical coherence tomography of the anterior segment of the eye for the diagnosis and assessment of
corneal wound healing processes.

Materials and Methods. The research involved 46 patients with non-penetrating corneal injuries who were observed at
the clinics of Bogomolets National Medical University. A control group consisting of 15 healthy patients was also included in
the study. Data collection included patient demographic information, occupation, mechanism and duration of the trauma,
the presence of recurrences, and the period of seeking medical assistance. All patients underwent visual acuity assessment,
biomicroscopy, evaluation of the conjunctiva and corneal condition, and fluorescein testing. Using Optical Coherence To-
mography (OCT) of the anterior segment, we monitored corneal thickness and the size of the epithelial defect before and
after treatment.

Results. In optical coherence tomography of traumatic corneal erosion, in most cases, a defect in the epithelium of ir-
regular shape with uneven edges, an irregular mixed anterior surface of the stroma, non-uniform reflectivity of the stroma,
and corneal thinning were visualized. After treatment, the results corresponded to corneal epithelialization: thick intact epi-
thelium, hyperreflective stroma, and a demarcation line confirming the wound healing process. After treatment, the corneal
thickness was restored to (529 + 144 um), which is comparable to the thickness of a healthy cornea.

Conclusion. Optical Coherence Tomography (OCT) is an informative supplementary diagnostic method for corneal in-
juries, allowing for the assessment of corneal morphology, including the condition of the basal membrane, corneal thickness,
and epithelialization. Based on these findings, we can predict the course of corneal trauma and its potential consequences,
enabling us to adjust treatment strategies to prevent the development of fibrosis and minimize the long-term effects of the
injury.
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Background. Eye trauma is one of the most
common causes of monocular visual impairment
and blindness worldwide. Each year, 55 million
people suffer eye injuries that result in temporary
or permanent disability [1,2]. Modern classifi-
cation divides eye trauma into two groups: open
(penetrating) and closed (non-penetrating) trau-
ma. This classification was introduced and ap-
proved in 1996 in accordance with the recommen-
dations of the United States Registry of Trauma
and the terminology of Birmingham Eye Trauma

of the International Society of Eye Trauma, under
the leadership of Professor Kuhn. Non-penetrating
eye trauma includes contusion and erosion, while
open globe eye trauma encompasses penetrating,
perforating, with a foreign intraocular body, or
without one [3]. During the diagnostic phase, it
is crucial to conduct a thorough examination and
establish the appropriate diagnosis based on the
existing classification, as it significantly influenc-
es the subsequent patient management and treat-
ment outcomes. In cases of traumatic eye injuries
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where erosion is superficial and does not involve
the basal membrane, the corneal wound typical-
ly epithelializes within 48-72 hours, restoring its
structure and transparency. However, in cases of
deep corneal damage, pathological regeneration
may occur, leading to the development of fibrosis,
impaired transparency, and reduced visual acuity.

Typically, routine ophthalmological diagnostic
methods are used for the diagnosis of traumatic eye
injuries, including visual acuity assessment, biomi-
croscopy, and corneal fluorescein staining [5]. Ad-
ditional visualization methods employed in cases
of eye trauma include X-ray imaging, computed
tomography (CT), magnetic resonance imaging
(MRI), ultrasonography, and optical coherence to-
mography (OCT). The first three methods are use-
ful for determining the localization of foreign bod-
ies in eye injuries, while the latter methods allow for
the assessment of the structure of both the anterior
and posterior segments of the eye.

Optical Coherence Tomography (OCT) allows
for real-time, high-resolution imaging of eye tis-
sues. OCT is a diagnostic method that was initially
developed for visualizing the posterior segment of
the eye in 1991 [6,7]. With advancements in tech-
nology, OCT has shown great potential for imaging
the anterior segment of the eye, including the con-
junctiva, corneal layers, sclera, and anterior cham-
ber angle. Current applications of anterior segment
OCT enable measurements of corneal thickness,
the diagnosis of keratoconus, and the assessment of
the anterior chamber angle in glaucoma diagnosis
[7]. In our research, we present our experience in
using OCT for traumatic corneal injuries as an ad-
ditional method to assess the depth and extent of
damage and to monitor the healing process of cor-
neal erosions.

Aim: To utilize optical coherence tomography of
the anterior segment of the eye for the diagnosis and
assessment of corneal wound healing processes.

MATERIALS AND METHODS

This research was conducted between 2021 and
2023. It involved the examination of 46 patients
with non-penetrating corneal injuries who were
observed at the clinics of Bogomolets National
Medical University. A control group consisting

of 15 healthy patients was also included. The re-
search was carried out in compliance with ethical
principles in accordance with the World Medical
Association Declaration of Helsinki (2000), the
basic principles of «Ethical Principles for Con-
ducting Human Research» as defined by ICH
GCP (1996), and Directive 86/609/EEC (1986).
The study also adhered to the regulations of the
Ministry of Health of Ukraine, including Orders
No. 690 of September 23, 2009, No. 944 of Decem-
ber 14, 2009, No. 616 of August 3, 2012, as well as
those approved by the Commission for Bioethical
Expertise and Ethics in Scientific Research of Bo-
gomolets National Medical University under Pro-
tocol No. 138 dated November 10, 2020. Informed
consent was obtained from each patient for their
participation in the study.

Data collection included demographic informa-
tion of the patients, their occupations, the mech-
anism and duration of the trauma, the presence
of recurrences, and the timing of seeking medical
assistance. All patients underwent assessments of
visual acuity, biomicroscopy, and evaluation of the
conjunctiva and corneal status, as well as a fluores-
cein test. Biomicroscopic examination was used to
assess the condition of the conjunctiva and cornea,
as well as to localize the epithelial defect in corneal
wound healing.

Using AS-OCT, we observed the corneal thick-
ness and the size of the epithelial defect both before
and after treatment. Corneal images were obtained
using spectral-domain OCT with a wavelength of
830 nm and a scanning speed of 130,000 A-scans
per second, providing an axial resolution of 5 um.
It is important to note that during the examina-
tion, the area of injury was matched biomicro-
scopically before and after treatment, and images
were captured in the same plane while maintain-
ing the research protocol.

RESULTS AND DISCUSSION

The study included 28 males (60.9%) and 18
females (39.1%), with ages ranging from 22 to 65
years (mean age 41.5 + 2.4). The average duration
of symptoms before patients sought medical at-
tention was 2.2 + 1.2 days. In terms of the type of
trauma, non-occupational trauma was more com-

4 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Yipainu, 2023, Vol. 19, Ne 4



EXPERIENCE OF USING OPTICAL COHERENCE TOMOGRAPHY IN CORNEAL INJURIES

mon, occurring in 26 cases (56.5%), while occu-
pational trauma accounted for 20 cases (43.5%).
Among patients with occupational trauma, 50%
did not use protective eyewear during work. The
control group consisted of 15 healthy individuals
with an average age of 32.5 + 2.4.

The clinical characteristics of the patients, in-
cluding visual acuity, localization of the injury,
and corneal thickness, are presented in Table 1.

Table 1
Clinical characteristics of patients with corneal injuries
Localization of | The number of Vlfual acul- Visual acuity Corneal thick- . Corneal
C . . ty in case of cr 1 ness before thickness after
the injuries patients . . after epithelium
ijury treatment treatment

Central 20 0,38+0,03 0,82+0,02 488+131 um 529+ 144 pm

Paracentral 26 0,67+0,06 0,94+0,04 513125 um 545+ 137 um

AS-OCT was performed for all patients on the day of their initial visit and after treatment.

Image of the cornea in the control group is pre-
sented in Fig. 1 and corresponds to a normal cor-
nea. In the image, distinct layers are clearly dis-
tinguishable, including the tear film, epithelium,
basement membrane, Bowman’s layer, stroma, and
Descemet’s-endothelial complex. The corneal ep-
ithelium is represented by a weakly reflective lay-
er, above which we observe a hyper-reflective layer
corresponding to the tear film. Between the epi-
thelium and the stroma, a highly reflective line is
visualized, morphologically corresponding to the
basement membrane, while a hypo-reflective line
corresponds to Bowman’ layer. The results indicate
that the basement membrane appears as a hyper-re-
flective line, which aligns with its histological struc-

200 ym

Fig. 1. Anterior segment optical coherence tomography (OCT) image depicting a healthy cornea

ture since it consists of various types of collagens
(collagen types IV and VII) [7,8].

Identification of the basement membrane line
serves as an important diagnostic criterion since
its involvement in the pathological process affects
the outcome of corneal trauma [9]. The next lay-
er of the cornea is the stroma, which has a homo-
geneous and uniform structure across its entire
plane, thanks to the content and arrangement of
type 1 collagen. The Descemets-endothelial com-
plex corresponds to a hyper-reflective line located
just below the stroma. Comparing the histological
structure of the cornea with the obtained OCT im-
ages of the cornea allows for an accurate diagno-
sis of the depth of corneal damage, which subse-
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Fig. 2. AS-OCT image of traumatic corneal erosion, clinical case Ne3. A 30-year-old female patient sustained an
injury from a tree branch impact. Upon examination, her visual acuity was 0.2 uncorrected. In the OCT image:
1) There is an epithelial layer defect. 2) The surface of the anterior stroma appears heterogeneous and mixed.
3) The reflectivity of the underlying stroma is hypo-reflective and disorganized

quently influences the treatment method and the
consequences of the trauma [8,10].

During OCT examination of traumatic corneal
erosion, in most cases, the following features were
visualized: an irregularly shaped epithelial defect
with uneven borders, an irregular mixed anterior
surface of the stroma, heterogeneous reflectivity of
the stroma, and corneal thinning. After treatment,
the results corresponded to corneal re-epitheliali-

zation: thick and intact epithelium, hyper-reflec-
tive stroma, and a demarcation line confirming
the wound healing process. After treatment, the
corneal thickness was restored to (529 + 144 um),
which corresponds to the thickness of a healthy
cornea.

Using OCT, traumatic corneal erosions with
damage to the basal membrane (Fig. 3) were de-
tected, which later clinically resulted in erosion

Fig. 3. AS-OCT of traumatic corneal erosion, clinical case 13. A 32-year-old patient, while working with metal,
suffered an injury from a foreign metal body. Upon examination, visual acuity was 0.6 without correction.
On OCT : 1) multiple irregularly shaped epithelial disruptions, 2) uneven basal membrane, with some areas
thickened and others thinned, 3) heterogeneity in the reflective properties of the stroma
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recurrence (one month after the initial visit). OCT
in this case revealed multiple irregular epithelial
disruptions and the absence of a uniform basal
membrane line.

AS-OCT provides high-resolution, in vivo
cross-sectional images of the cornea and anterior
chamber of the eye, corresponding to the histo-
logical structure of the corneal tissue. It allows for
the assessment of morphological and structural
changes in various layers of the cornea in cases of
trauma, inflammatory processes, and dystrophic
changes, as well as after ophthalmic surgeries [9,
10, 11].

The use of OCT in traumatic corneal injuries
is an important additional instrumental method
of examination. With AS-OCT, we can assess the
epithelialization of corneal layers, the depth and
area of damage, and the involvement of the basal
membrane in the pathological process, especially
in cases of prolonged healing. In situations where
the epithelium and basal membrane are restored,
transparency and optical properties of the cornea
are preserved [12]. On the other hand, prolonged
inflammation and the inability to restore the bas-
al membrane initiate corneal fibrosis, leading to
a disruption of its optical properties. With OCT,
we can observe the morphological structure of the
cornea and the wound healing process, which al-
lows us to predict the consequences of trauma.

CONCLUSION

OCT is an informative additional diagnostic
method for corneal injuries that allows for the
evaluation of corneal morphology, including the
status of the basal membrane, corneal thickness,
and epithelialization. Based on these results, we
can predict the course of corneal trauma and its
possible consequences, enabling us to adjust treat-
ment to prevent fibrosis development and mini-
mize the consequences of the injury.
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ITOCBIJ 3ACTOCYBAHHSA OIITUKO-KOTEPEHTHOI TOMOTPA®II ITPU
TPABMATUYHIX IIOIKOIXEHHS POTIBKI

TIaspunsx I. B., XKa6oeoos /1. I., Ipe6env H. K.
Hauionanvruii meouunuti ynisepcumem imeni O.0. boeomonvyst, Kuis, Yxkpaina
irengavriliak19@gmail.com

AxryanpHicTh. TpaBMa OKa € OfiHi€I0 3 HANNOMMPEHIINX NPUYNH MOHOKY/IAPHOTO IOPYLIEHHS 30py Ta
crinorn B ycboMy cBiti. CyvacHa kmacudikauis mopinse TpaBMy OKa Ha JiBi Ipynu BifkpuTa (IpoHMKawo4a) i
3aKkpuTa (HelpoHMKaoua) Tpama oka.Ha miarHocTiyHOMYy eTari BaykK/IMBJM € peTebHe 00CTeXeHH: i BCTaHOB-
JIeHHS BifIIIOBiZIHOTO fiiarHO3y 1o icHyIo4oi Knacudikaliil, 110 BIUIMBA€E Ha IOfa/IbIIy TAKTUKY BeJleHHs MallieHTa
Ta pes3ynbrar niKyBaHHA. OnrnyHa korepeHtHa ToMorpadisa (OKT) nosBomnse orpumMary 306pakeHHA TKaHUH
OKa B PeXXIMi peaIbHOTO Yacy 3 BUCOKOIO PO3/IiIbHOIO 3TaTHICTIO. Y HAIIOMY JOC/I/KeHH] BifoOpakeHO JOCBix
BUKOPUCTAHHSA ONTUYHOI KOTepeHTHOI ToMorpadii mpy TpaBMAaTUYHUX NOIIKOKEHHAX POTiBKM AK JJOlaTKOBO-
r0 METOAY OL[iHKY ITIMOVHM Ta IJIONi ITOIIKO/KeHH:, MOHITOPYHTY elliTeni3allii eposiil poriBKu.

Iine: 3acToCyBaHHS ONTUKO-KOTepeHTHOI ToMorpadil IepeHbOro Bifipi3ka OKa B JJiarHOCTMIIi Ta OLiHII
eriTesnisanii paH poriBKMu.

Marepianu Ta MmeTopu. O6CTeXXeHO 46 MaIlieHTiB 3 HEIPOHMKAIOYVIMM TPaBMaMM POTiBKM, SIKi criocTepira-
mucs Ha 6a3i kninik HMY imeni O.O.boromonbusa. KonTponbHy rpymy cknamy 15 35opoBux narieHTis. 36ip ma-
HIJIX BK/IIOYaB jeMorpadivni faHi namnienra, npogecito, MexaHisM i TpUBaTiCTh TPaBMM, HasABHICTb PeLU/IUBIB,
TIepiofl 3BepPHEHHA 3a MEAMYHOI0 JJOIIOMOToK. BciM malieHTaM IpoBeieHO BM3HAYEHHS TOCTPOTH 30pY, biomi-
KPOCKOIIiI0, OLIiHKY CTaHy KOH IOHKTVBU Ta POTiBKY, (roopecueinosnii tect. 3a gonomoroo OKT nepennboro
Bifipi3Ka criocTepirany 3a TOBIIMHOIO POTiBKM Ta po3MipoM AedeKTy emiTesnito o i mic/is nikyBaHHA.

Pesynprarn. [Ipy npoBeneHH] oNTUKO-KOrepeHTHOI ToMorpadii mpy TpaBMaTHy4Hii eposii poriBku B 6inb-
IIOCTi BUMAAKIB BisyasisyBaBcs fedeKT emiTesnito HelpaBWIbHOI GOpPMI 3 HEPIBHOMIPHUMM KpasMy, Hellpa-
BIJIbHA 3MilllaHa NTepeHA IOBEPXHA CTPOMM, HEOTHOPi/fHA BiOVBHA 3aTHICTb CTPOMM i CTOHIIEHHS POTiBKM.
[Ticnsa mixyBaHHS Oy/1u OTpUMaHi pe3y/IbTaTyl BiJIIOBifHO 1o emiTeni3aliil poriBKy: TOBCTWIT IHTAKTHMIA eITiTeiit,
rineppecekcuBHa CTpOMa Ta ieMapKallijiHa JIiHis, 10 MATBEepAKYe Mpoljec 3aroeHHs pannu. [licns nikyBanus
TOBIIVHA POTiBKM BifHOBMOBanacs o (529 + 144 MKM), 10 CIIBCTaB/IAETHCA 3 TOBIVHOIO 3[[0POBOI POTiBKI.

BucnoBku. OKT € indpopMaTMBHUM [JOIATKOBMM METO/IOM HiaTHOCTUKY TPAaBM POTiBKM, IO 03BOJIAE OIIi-
HUTI MOP(OJIOTiYHY CTPYKTYPY POTiBKM: CTaH 6a3abHOI MeMOpaHu, TOBIVIHY poriBKy Ta ii emitenisamnio. 3aB-
IAKM JaHVM pe3y/IbTaTaM MY MOXKeMO IIPOTHO3YBAaTH Iepebir TpaBMM POTiBKYM Ta MOXK/IMBI il HACTiAKM, KOpery-
BaTM JIIKYBaHHA 3 I 3an00iraHHsA po3BUTKY Gibpo3y Ta MiHIMi3yBaHHS HAC/iAKiB TPaBMMI.

KirouoBi cmoBa: TpaBMa oka, epo3is poriBKi, ONTHKO-KOTepeHTHa ToMorpadis, emiTenisaiis poriBKu.
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