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Objectives: To study the morphological characteristics of the cornea and 
to evaluate the diagnostic and practical signifi cance of the impression cy-
tology ( IC) in severe keratitis and corneal ulcers. 
Materials and methods: 38 patients (42 eyes) with keratitis and cor-
neal ulcers were included in the study, mean age of participants was 
49.2 ± 16.9 years (from 21 to 75 years). There were 20 men (52.6 %) and 
18 women (47.4 %). Several risk factors of severe keratitis and corneal ul-
cers were identifi ed in this study: contact lenses wearing–11, trauma–8, 
chronic blepharoconjunctivitis–6, multifactorial–17. The duration of ker-
atitis ranged from 7 to 35 days. Patients received more than 1 course of 
antibiotics in 83.3 %. Surgery was performed in 31 eye (keratoplasty,  AM 
graft, conjunctival fl ap). Based on the clinical symptoms, mixed infection 
was suspected in these cases.  IC, bacteriology were performed in all cas-
es.  PCR was available in 20 cases. The  IC method was used to evaluate the 
cellular composition and morphofunctional state of ocular surface epithe-
lial cells. The calculation of nuclear-cytoplasmic ratio was performed. The 
integrity of cellular elements, leukocyte cells, fi broblasts (fi brocytes), and 
other morphological elements, including bacterial and fungal pathogens, 
were visualized. 
Results: The study established morphological signs and characteristics 
in keratitis and corneal ulcers of bacterial, fungal and viral etiology that 
helped to verify personalized etiological diagnosis. „Shadow cells“ and 
cocci have been found in cases of mixed herpes and bacterial infection. 
The morphological elements of fungi identifi ed by the  IC were specifi c to 
determine the nature of the fungal microfl ora (Candida spp., Aspergillus 
spp.). The eff ectiveness of  IC in this study was high–69 %, which is espe-
cially important in cases of mixed infection, fungal and bacterial, when 
the diagnosis cannot be confi rmed based on clinical symptoms. Coagu-
lase-negative staphylococci,  MRSA and Candida spp. were predominant 
etiological agents. 
Conclusions: The use of  IC in keratitis and corneal ulcers is minimally inva-
sive and has high practical signifi cance. Results can be obtained within 24 
hours. The morphological characteristics of ulcer, detection clear signs of 
mixed infection (bacteria and fungi, bacteria and herpes viruses), can be 
used for appropriate treatment correction. 
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atmospheric plasma in keratitis treatment 

Meng F.1*, Stoldt V.2, Steindor F.1, Witt J.1, Groeber-Becker F. K.1,3, Geerling G.1 
1Univ.-Augenklinik Düsseldorf, Düsseldorf, Deutschland; 2Institut für Mikrobiologie, 
Heinrich-Heine-Universität, Düsseldorf, Deutschland; 3Fraunhofer, Würzburg, 
Deutschland 

Introduction: Microbial keratitis, caused by aggressive pathogens such as 
bacteria, fungi or parasites can progress rapidly, leading impaired vision, 
blindness or even loss of the eye. The rising incidence of this condition, of-
ten associated with the increased use of contact lenses, the emergence of 
multi-drug-resistant pathogens, and limited effi  cacy of current treatment, 
underscores the urgent need for eff ective therapeutic alternatives. 
Cold atmospheric plasma ( CAP), a partially ionized gas generating reac-
tive species, has emerged as a promising fi eld in plasma medicine. Recent 
research suggested its potential in decontamination e. g. of cutaneous 
wounds, tissue regeneration, or even in cancer therapy. However, so far 
the implementation in ophthalmology is insuffi  ciently described. 
Our research aims to establish  CAP as a novel method for treating corneal 
infections. To this end, we assess both the antimicrobial effi  cacy against 
the most prominent ocular pathogens and the safety aspects of  CAP treat-
ment, particularly its eff ects on corneal tissues, with a focus on the en-
dothelium. 
Methods: We evaluated the viability of ex vivo rabbit corneas after  CAP 
irradiation under varying treatment parameters. After irradiation,  MTT as-
say was performed instantly and after 48 h incubation in modifi ed  DMEM 
medium to measure direct and delayed cell damage. We investigated 
 CAP’s antimicrobial effi  cacy against pathogenic microorganisms (Pseu-
domonas aeruginosa and Candida albicans) with diff erent exposure time 
and treatment distances. 
Results: Corneal tissues can sustain a treatment duration of up 360 sec-
onds at a distance of 10 mm without direct or delayed cell damage af-
ter 48 h of incubation. Moreover, the endothelium as the most vulnera-
ble part of the cornea showed no signifi cant adverse eff ects up to 720s 
treatment from epithelial side. An eff ective antimicrobial eff ect could be 
shown using a treatment time of 30s with the same  CAP settings on Pseu-
domonas aeruginosa 30s whereas no eff ect could be shown for Candida 
albicans. 
Conclusions: The study highlights the potential of  CAP as an innovative 
and eff ective treatment for infectious keratitis especially caused by bac-
teria. Future research will focus on investigating the microscopic changes 
in corneal tissue following  CAP exposure, as well as further exploring its 
eff ects on microbial pathogens. Moreover, additional treatment options 
need to be explored that increases the effi  cacy against fungal infection. 
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