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1. Wykaz publikacji wchodzgcych w sktad rozprawy

Rozprawa doktorska powstata w oparciu o cykl dwdch prac oryginalnych
i dwoch prac poglgdowych, opublikowanych w recenzowanych czasopi-
smach naukowych o sumarycznym wskazniku IF 9,425 oraz sumie punktow
MNiSW 180. Wyniki badan zostaty zaprezentowane na miedzynarodowych
kongresach: 31. Kongresie Europejskiej Akademii Dermatologii i Wenerologii w
Mediolanie oraz podczas Il Konferenciji Sekcji Dermoskopii i Innych Technik Ob-

razowania Skory Polskiego Towarzystwa Dermatologicznego.

Publikacja A

Karolina Kozubowska, Martyna Stawinska, Michat Sobjanek.

The role of dermoscopy in diagnostics of dermatological conditions of the
eyelid, eyelashes, and conjunctiva — a literature review. International Journal
of Dermatology 2021;60(8):915-924. DOI: 10.1111/ijd.15315.

IF: 3,204; MNISW: 70

Publikacja B

Karolina Jaworska, Martyna Stawinska, Adam Wyszomirski, Joanna Lakomy,
Michat Sobjanek.

Dermoscopic features of eyelid margin tumors: A single-center retrospective
study. The Journal of Dermatology 2022; 49:851-861. DOI:  10.1111/1346-
8138.16419.

IF: 3,468; MNiSW: 70

Praca prezentowana w sesji ustnej na Il Konferencji Sekcji DITOS (Dermoskopii
i Innych Technik Obrazowania Skory) Polskiego Towarzystwa Dermatologicz-
nego; on-line, 1-2.04.2022.



Publikacja C

Karolina Jaworska, Martyna Stawinska, Michat Sobjanek, Pawet Lipowski.

Ophthalmic manifestations of Demodex spp. infection - what should
a dermatologist know? Dermatology Review/Przeglgd Dermatologiczny
2021;108(6):485-503.

DOI:10.5114/dr.2021.114602.

[F: O; MNISW: 20

Publikacja D

Martyna Stawinska, Karolina Jaworska, Adam Wyszomirski, Katarzyna Rychlik,

Roman J. Nowicki, Michat Sobjanek.

Videodermoscopy in the assessment of patients with ocular demodicosis.
Dermatology  Practical &  Conceptfual  2023;13(2):€2023109. DOI:
https://doi.org/10.5826/dpc.1302a109.

IF: 2,753; MNISW: 20

Praca prezentowana jako poster na 31. Kongresie Europejskiej Akademii Der-

matologii i Wenerologii; Mediolan, 7-10.09.2022.



3. Wstep

Choroby powiek stanowiq interdyscyplinarny problem diagnostyczno-leczni-
czy i znajdujg sie w spekirum zainteresowan lekarzy okulistow, dermatologow i

chirurgdow plastycznych.

Szczegollnie istotna jest wczesna diagnostyka guzéw powiek, z uwagi
na potencjalnie okaleczajgcy skutek zabiegdw operacyjnych nowotwordw
ztodliwych w tej lokalizacji. Jest ona mozliwa w duzej mierze dzieki rozwojowi
nieinwazyjnych metod obrazowania (dermoskopia, wideodermoskopia, przy-
zyciowa refleksyjna mikroskopia konfokalna, optyczna koherentna tomogra-

fia).1-2

Dermoskopia jest szylbkim, nieinwazyjnym i bezbolesnym badaniem, ktére dzieki
ocenie zmian w powiekszeniu (10-20x) pozwala na postawienie bardziej precy-
zyjnego rozpoznania w stosunku do oceny wykwitu okiem nieuzbrojonym.
Wideodermoskopy pozwalajg natomiast na wieksze powiekszenia (do 100x),

utatwiajg archiwizacje i poréwnywanie uzyskanych obrazdéw (Ryc. 1).

Rycina 1. Narzedzia wykorzystywane w badaniu dermoskopowym. a, b: Dermoskopy reczne.
c: Wideodermoskop. d: Kamera wideodermoskopowa Medicam 800 HD.



Ocena dermoskopowa okolicy oka jest tfrudniejsza w stosunku do innych okolic
ciata ze wzgledu na uwarunkowania anatomiczne (cienkos$¢, wiotkose
i krzywizny tkanek). Celem precyzyjnej oceny wykwitu czesto niezbedne jest
zastosowanie dermoskopu/wideodermoskopu z matg ptytkg kontaktowqg
do badania zmian w miejscach trudno dostepnych, szczegdlnie w przypadku
wykwitdw umiejscowionych w obrebie brzegu powieki (Ryc. 2). Podczas oceny
brzegu powieki wskazane jest dodatkowo delikatne jej odwrdcenie, co umoz-
liwia ocene wykwitu w catosci i unikniecie kontaktu ptytki kontaktowej dermo-
skopu z rogdéwkg. Badanie powiek nie wymaga wczesniejszego znieczulenia, a

stosowanie ptynu immersyjnego zalezy od wskazan diagnostycznych.?

Rycina 2. Wymienne ptytki kontaktowe stosowane podczas badania wideodermoskopowego.

Dermoskopia ma juz ugruntowang pozycje w rozpoznawaniu nowotwordw
skory, jednak stosunkowo niewiele doniesien poswiecono jej zastosowaniu
w diagnostyce schorzen powiek, a pojedyncze zaledwie dotyczg guzdw
brzegu powiek.47 Te ostanie zdajq sie by¢ szczegdlnie istotnym problemem dia-
gnostycznym napotykanym w praktyce klinicznej. Podjecie badan dotyczg-
cych zastosowania dermoskopii w diagnostyce nowotwordw powiek podykto-

wane byto pragnieniem wypetnienia tej niszy poznawczej (publikacja A i B).



Kolejnym schorzeniem powiek stanowigcym przedmiot moich zainteresowan
naukowych jest demodekoza oczna, choroba wywotywana przez roztocza
gatunku Demodex folliculorum i Demodex brevis. Znaczenie infestacji powiek
przez nuzence jest powszechnie marginalizowane, mimo iz wskazuje sie na jej
zwigzek z rozwojem stanu zapalnego w obrebie powiek, ktéry moze szerzyc sie
nastepnie na spojowke i rogowke, prowadzgc do trwatego pogorszenia ostro-
sci wzroku.®12 Warto podkreslic, ze mimo duzej czestosci wystepowania
demodekozy, nie ma obecnie standaryzowanego testu diagnostycznego

pozwalajgcego na réznicowanie kolonizacji z istotng klinicznie infestacjqg.

Najczesciej wykonywanym badaniem jest ocena mikroskopowa epilowanych
rzes, jednak nie ma konsensusu dotyczgcego sposobu przeprowadzania
badania i interpretacii uzyskanych wynikow. 13 Nie bez znaczenia jest niewielka
dostepnos¢ pracowni diagnostycznych wykonujgcych badanie, jak rowniez
niepetna akceptacja przez pacjentdow perspektywy epilacii rzes. Zagadnienie
demodekozy ocznej omdwiono w kolejnej pracy poglgdowej wchodzgcej

w sktad rozprawy (publikacja C).

W literaturze nie odnalaztam prac opisujgcych zastosowania dermoskopii/wi-
deodermoskopii w diagnostyce demodekozy ocznej, co stato sie bezposred-
nig przestankg do podjecia badan, ktdrych wyniki opublikowano w publikaciji
D.



3. Cele pracy

Zasadniczym celem pracy jest ocena przydatnosci badania wideodermosko-
powego w diagnostyce nowotwordw brzegu powiek oraz demodekozy

ocznej.
Cele szczegotowe:

1) Anadliza epidemiologiczna i  kliniczna  nowotwordw  powiek
ze szczegolnym uwzglednieniem guzow brzegu powiek.

2) Ocena przydatnosci badania wideodermoskopowego w réznicowaniu
tagodnych i ztosliwych nowotwordw brzegu powiek.

3) Poszukiwanie nowych struktur dermoskopowych utatwiajgcych prak-
tyczne réznicowanie guzow okolicy powiek.

4) Ustalenie przydatnosci badania wideodermoskopowego w diagnostyce

demodekozy ocznej.
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4. Materiat i metody

Do badania analizujgcego cechy kliniczne i dermoskopowe guzdow brzegu
powiek wtgczono w sposdb retrospektywny 188 osdéb, u ktérych stwierdzono
194 guzy powiek. W obrebie brzegu powiek umiejscowionych byto 50 zmian,

ktore poddano dalszej szczegdtowej analizie klinicznej i dermoskopowe;.

Analizowane zmienne obejmowaty ptec i fototyp skory pacjenta, czas poja-
wienia sie wykwitu, jego lokalizacje i morfologie oraz obraz dermoskopowy.
Wszystkie zdjecia kliniczne i dermoskopowe zostaty wykonane za pomocq wi-
deodermoskopu FotoFinder z zastosowaniem kamery Medicam 800HD oraz
zelu ultrasonograficznego lub roztworu soli fizjologicznej jako ptynu immersyj-
nego. Strukture zmian oceniano w powiekszeniu 20-krotnym opierajgc sie na
terminologii przyjetej przez Kittlera i wsp.# Dodatkowo uwzgledniono obecnosc¢
struktur zaobserwowanych podczas analizy, uprzednio nieopisywanych w lite-
raturze anglojezycznej. Analize statystyczng przeprowadzono przy wykorzysta-

niu programu R Core Team, wersja 3.6.3.

Do prospektywnego badania oceniajgcego przydatnosc badania wideoder-
moskopowego w diagnostyce demodekozy ocznej wtgczono pacjentdw skie-
rowanych do poradni przyklinicznej Katedry i Kliniki Dermatologii, Wenerologii i
Alergologii Gdanskiego Uniwersytetu Medycznego, z powodu objawdw mogag-
cych sugerowac¢ demodekoze oczng (31 0séb). Grupe kontrolng (15 oséb) sta-
nowili ochotnicy zgtaszajgcy sie celem rutynowej oceny zmian barwnikowych,

niepodajgcy objawdw demodekozy ocznej.

Pierwszy etap badania stanowito wypetnienie przez uczestnika formularza
dotyczgcego wystepowania objawdéw demodekozy ocznej oraz ocena
kliniczna skoéry twarzy i okolicy powiek. Nastepnie wykonywano badanie
wideodermoskopowe oraz badanie mikroskopowe epilowanych rzes. Badanie

wideodermoskopowe wykonano wideodermoskopem FotoFinder, kamerg
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Medicam 800HD, wykorzystujgc powiekszenie 20-krotne (bez immersji). Szcze-
goty dotyczgce metody przeprowadzenia oceny wideodermoskopowej oraz

mikroskopowej zawarto w publikaciji D.

Publikacje poglgdowe oparto na informacjach opublikowanych w artykutach
anglojezycznych, uzyskanych z elektronicznej bazy PubMed oraz Google

Scholar.
Badania zostaty zaaprobowane przez Niezalezng Komisje Bioetyczng do spraw

Badan Naukowych przy Gdanskim Uniwersytecie Medycznym
(NKBBN/606/2018, NKBBN/606-675/2020).
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5. Omowienie wynikow publikacji wchodzgcych w sktad rozprawy
Publikacja A

W pracy przeanalizowano znaczenie dermoskopii w diagnostyce schorzen
powiek, rzes i spojowki. Omdowiono metode badania dermoskopowego okolicy
oka. Usystematyzowano rodzaje struktur dermoskopowych wystepujgcych

w poszczegolnych jednostkach chorobowych.

Publikacja B

Szczegotowej analizie klinicznej i dermoskopowej poddano 50 wykwitow u 46

chorych. Guzy brzegu powiek stanowity 25,8% wykwitow powiek.

W badanym materiale stwierdzono 38 zmian tagodnych oraz 12 zmian ztosli-
wych. Najczestszym nowotworem ztosliwym byt rak podstawnokomaorkowy

(n=8). Najczestszym nowotworem tagodnym — znamie komorkowe (n=13).

Nie stwierdzono statystycznie istotnych réznic w zakresie analizowanych zmien-
nych klinicznych (pte¢ pacjenta, wiek, fototyp skoéry, umiejscowienie

i morfologia wykwitu) pomiedzy zmianami tagodnymi, a ztosliwymi.

Owrzodzenie (p < 0,001) i zaburzenia wzrostu rzes (p = 0,003) istotnie czesciej
stwierdzano w zmianach ztosliwych. Jednakze, w ztosliwych zmianach melano-

cytarnych nie obserwowano zaburzen wzrostu rzes (madarozy).

W przypadku zmian niemelanocytarnych cechami dermoskopowymi, ktére
wystepowaty istotnie czesciej w grupie zmian ztosliwych byty: zaburzenia wzro-
stu rzes (p = 0,013), rézowe obszary bezstrukturalne (p = 0,009), starry milia-like
cysts (p =0,042) oraz naczynia zorientowane prostopadle do dtugiej osi powieki
(o =0,042).

Stwierdzono statystycznie istotne roznice w wystepowaniu nizej wymienionych
cech dermoskopowych w przypadkach raka podstawnokomdrkowego
i znamienia komodrkowego: owrzodzenie (p = 0,006), zaburzenie wzrostu rzes

(p =0,002), obecnos¢ biatychirézowych obszardw bezstrukturalnych (p = 0,029
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i p = 0,015), obecnos¢ naczyn zorientowanych prostopadle do dtugiej osi
powieki (p = 0,044) (Ryc. 3).

Rycina 3. Kliniczne i dermoskopowe cechy niemelanocytarnych guzéw brzegu powieki. a, b: Bezbarwni-
kowy rak podstawnokomérkowy, postac guzkowa. W obrazie dermoskopowym widoczne sg naczynia
rozgatezione (biata strzatka), z6tte obszary bezstrukturalne korespondujgce z owrzodzeniem (czarna
strzatka) i madaroza. ¢, d: Bezbarwnikowe znamie komdrkowe. W obrazie dermoskopowym widoczne sg
rébzowe naczynia rozgatezione, jednak przebiegojgce we wzorze bardziej geometrycznym
i prostym w poréwnaniu z naczyniami obecnymi w raku podstawnokomérkowym (zielona strzatka). Nie

stwierdza sie owrzodzenia i madarozy.

Stwierdzono statystycznie istotne réznice w wystepowaniu nizej wymienionych
cech dermoskopowych w przypadkach raka podstawnokomdrkowego
i forbielaka potowego: owrzodzenie (p = 0,033) i rozowe obszary bezstrukiu-
ralne (p = 0,048).

Nowymi strukturami uprzednio nieopisywanymi w literaturze w obrebie guzéw
brzegu powiek byty struktury koloru zéttego (starry milia-like cysts, cloudy milia-

like cysts, half-moon sign) (Ryc. 4).
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Rycina 4. Struktury dermoskopowe dotychczas nieopisywane w wykwitach zajmujgcych brzeg powieki.
a: Obraz kliniczny raka podstawnokomdrkowego, typ naciekajgcey. b: Gwiezdziste pseudocysty rogowe
(starry milia-like cysts) (czarna strzatka). c: Obraz kliniczny raka podstawnokomdrkowego, typ guzkowy.
d: Chmurkowate pseudocysty rogowe (cloudy milia-like cysts) (niebieska strzatka). e: Obraz kliniczny
apokrynowego, bezbarwnikowego torbielaka potowego. f: Dermoskopia wskazuje obszary bezstruktu-
ralne koloru skdry, subtelne rozgateziajgce sie naczynia oraz charakterystyczny zotty obszar bezstruktu-

ralny potksiezytowatego ksztattu; ang. half-moon sign (zétta strzatka).

Niewielka liczba ztosliwych wykwitdw melanocytarnych obejmujgcych brzeg

powieki (n=3) uniemozliwita wiarygodne wnioskowanie statystyczne.

Najczesciej wystepujgcymi zmianami imitujgcymi czernioka byty znamie
btekitne, znamie ztozone, nagromadzenie melanofagdw, tagodna plama

soczewicowata.
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Rycina 5. Obraz kliniczny i dermoskopowy barwnikowych guzéw brzegu powieki. Wydaije sie, ze badanie

wideodermoskopowe ma ograniczone zastosowanie w ich réznicowaniu. W dermoskopii, wszystkie guzy
prezentujg obecnos¢ niebieskich obszardw bezstrukturalnych. a, b: Barwnikowy torbielak potowy. ¢, d:

Naczyniak. e, f: Znamie btekitne. g, h: Akumulacja melanofagdw.

Publikacja C

W pracy zebrano dane epidemiologiczne oraz patofizjologiczne dotyczgce
demodekozy ocznej. Usystematyzowano mozliwe manifestacje choroby oraz

wynikajgce z niej powiktania, a takze aktualne mozliwosci leczenia.

L przeprowadzone] analizy wynika, ze demodekoza moze doprowadzi¢
do frwatego pogorszenia ostro$ci wzroku. Ponadto, nie istniejg jednolite reko-

mendacje diagnostyki i leczenia demodekozy ocznej.

Publikacja D

Praca jest pierwszg w Swiecie probq okreslenia przydatnosci wideodermoskopii

w diagnostyce demodekozy ocznej.

W grupie badanej, ktérg stanowili pacjenci z objawami moggcymi sugerowac
demodekoze oczng (n=31; 16 kobiet i 15 mezczyzn) badanie mikroskopowe

epilowanych rzes byto dodatnie u 48,4%.
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Nie stwierdzono znamiennych réznic w czestos$ci wystepowania analizowanych
objawdw subiektywnych demodekozy ocznej pomiedzy grupg pacjentdw

z dodatnim i uiemnym wynikiem badania mikroskopowego.

Obecnos$¢ Demodex tails oraz madaroza obserwowane podczas oceny der-
moskopowej korelowaty dodatnio z obecnoscig nuzencow w badaniu mikro-

skopowym (odpowiednio p = 0,042 oraz p = 0,025) (Ryc. 6).

Co najmniej jeden Demodex tail stwierdzono w 86,7% (13/15) przypadkdw
z dodatnim wynikiem badania mikroskopowego. W pozostatych dwdch przy-

padkach ocena mikroskopowa wykazata obecnos¢ Demodex brevis.

U 37.5% (6/16) pacjentdw z ujemnym wynikiem badania mikroskopowego,

wideodermoskopia wykazata obecnos¢ Demodex tails.

Ryc. 6. Wideodermoskopowa ocena powieki gornej. a: Brak dermoskopowych wyktadnikdéw obecnosci

Demodex spp. b: W obrazie dermoskopowym widoczne Demodex tails (czarne strzatki) i madaroza.
c: W obrazie dermoskopowym widoczne obszary madarozy (biata strzatka) oraz obecno$¢ Demodex tails
(czarna strzatka). d: W obrazie dermoskopowym widoczne liczne Demodex tails (czarne strzatki), madao-

roza i hipertrofia mieszkédw wtosowych (biate okregi).
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6. Wnioski

1.

W populacji Polski Pétnocnej guzy brzegu powiek stanowiq istotny odse-
tek guzow powiek. Najczestszym ztosliwym guzem brzegu powieki jest rak

podstawnokomaorkowy.

Badanie wideodermoskopowe moze by¢ uzytecznym narzedziem w dia-
gnostyce réznicowej niektérych guzéow brzegu powiek. Ocena histopa-
tologiczna wykwitow pozostaje natomiast ztotym standardem diagno-

stycznym.

i) Wydagje sie, ze badanie wideodermoskopowe pozwala na réznico-
wanie najczestszych guzow bezbarwnikowych brzegu powieki — raka
podstawnokomaorkowego (postaci guzkowej) ze znamieniem komor-

kowym i torbielakiem potowym.

i) Wydaqje sie, ze badanie wideodermoskopowe ma ograniczone zasto-

sowanie w réznicowaniu guzow barwnikowych brzegu powiek.

i) Ze wzgledu na rzadkie wystepowanie czernioka brzegu powiek,
uzytecznosC wideodermoskopii w diagnostyce tego nowotworu

wymaga dalszych badan.

Struktury koloru zéttego (starry milia-like cysts, cloudy milia-like cysts, half-
moon sign) stanowiqg cechy dermoskopowe dotychczas nieopisywane
w literaturze w guzach brzegu powiek. Ich znaczenie w diagnostyce

roznicowej wymaga dalszych badan.

Badanie wideodermoskopowe jest przydatnym narzedziem pomocnym

w diagnostyce demodekozy ocznej.

Pacjenci z objawami klinicznymi sugerujgcymi demodekoze oczng,
ale z uiemnym wynikiem badania dermoskopowego, powinni zostac
skierowani na klasyczne badanie mikroskopowe celem wykluczenia

obecnosci Demodex brevis.
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i) U pacjentéw z uiemnym wynikiem badania mikroskopowego i objawami
sugerujgcymi demodekoze oczng mozna rozwazyC ponowng ocene mikro-

skopowq, z pobraniem materiatu pod kontrolg dermoskopii.
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7. Streszczenie pracy w jezyku polskim

Wideodermoskopia jest metodg badania o ugruntowane] pozycji
W rozpoznawaniu nowotwordw skory, jednak niewiele wiadomo na temat jej

zastosowania w okolicy powiek.

Celem pracy byty: 1. Analiza epidemiologiczna i kliniczna nowotwordw powiek
ze szczegolnym uwzglednieniem guzow brzegu powiek. 2. Ocena przydatnosci
badania wideodermoskopowego w réznicowaniu tagodnych i ztosliwych
nowotwordéw brzegu powiek. 3. Poszukiwanie nowych struktur dermoskopo-
wych utatwiagjgcych praktyczne réznicowanie guzédw okolicy powiek.
4. Ustalenie przydatnosci badania wideodermoskopowego w diagnostyce

demodekozy ocznej.

Przeprowadzona analiza wskazuje, iz w populaciji Polski Potnocnej guzy brzegu
powiek stanowiqg istotny odsetek guzow powiek, a najczestszym ztosliwym

guzem brzegu powieki jest rak podstawnokomaorkowy.

Badanie wideodermoskopowe stanowi uzyteczne narzedzie w diagnostyce
roznicowej niektorych guzdw brzegu powiek. Wyddaije sie, ze pozwala na rozni-
cowanie najczestszych guzow bezbarwnikowych tej lokalizacji — raka podstaw-
nokomodrkowego  (postaci guzkowej) ze znamieniem  komodrkowym
i torbielakiem potowym. Badanie to wydaje sie mie¢ jednak ograniczone za-
stosowanie w roznicowaniu guzow barwnikowych, a jego uzytecznos¢ w dia-
gnostyce czerniaka brzegu powiek wymaga dalszych badan. Ocena histopa-

tologiczna pozostaje nadal ztotym standardem diagnostycznym.

Podczas analizy dermoskopowej zaobserwowano struktury dotychczas nieopi-
sywane w pismiennictwie dotyczgcym guzéw brzegu powiek. Sq to struktury
koloru zéttego (starry milia-like cysts, cloudy milia-like cysts, half-moon sign). Ich

znaczenie w diagnostyce réznicowej wymaga dalszych badan.
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Wykazano, iz badanie wideodermoskopowe jest przydatnym narzedziem
pomocnym w diagnostyce demodekozy ocznej. Pacjenci z objawami klinicz-
nymi sugerujgcymi demodekoze ocznqg, ale z uiemnym wynikiem badania der-
moskopowego, powinni zostac skierowani na klasyczne badanie mikrosko-
powe epilowanych rzes celem wykluczenia obecnosci Demodex brevis, nato-
miast u pacjentow z ujemnym wynikiem badania mikroskopowego i objawami
sugerujgcymi demodekoze oczng mozna rozwazy¢ ponowng ocene mikrosko-

powq, z pobraniem materiatu pod kontrolg dermoskopii.

Podsumowujgc, wideodermoskopia jest cennym, bezinwazyjnym narzedziem
diagnostycznym o zastosowaniu zardbwno w réznicowaniu niemelanocytar-

nych guzéw brzegu powiek, jak i w diagnostyce demodekozy oczne;.
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8. Streszczenie pracy w jezyku angielskim

Videodermoscopy is a well-established examination method in the diagnosis

of skin cancers, but relatively little is known about its use in the eyelid area.

The aim of the study was: 1. Epidemiological and clinical analysis of eyelid ne-
oplasms with partficular emphasis on eyelid margin tumours. 2. Evaluation
of the usefulness of videodermoscopy in differentiation between benign and
malignant tumours of the eyelid margin. 3. Searching for new dermoscopic
structures facilitating the practical differentiation of eyelid tumours.
4. Determining the usefulness of videodermoscopic examination in the

diagnosis of ocular demodicosis.

The conducted analysis shows that in the population of the Northern Poland
eyelid margin tumours constitute a significant percentage of eyelid tumours,

and the most common eyelid margin tumour is basal cell carcinoma.

Videodermoscopy is a useful tool in the differential diagnosis of selected eyelid
margin tumours. It seems to facilitate differential diagnosis of the most common
nonpigmented tumours of this location — basal cell carcinoma (nodular type)
with dermal nevus and non-pigmented hidrocystoma. However, this diagnostic
tool seems to be of limited use in the differentiation of melanocytic tumours
in this special anatomical area. Application of dermoscopy in the diagnosis
of melanoma of the eyelid margin requires further studies. Histopathological

evaluation remains the gold diagnostic standard.

Dermoscopic structures not previously described in the context of eyelid mar-
gin fumours included starry milia-like cysts, cloudy milia-like cysts and half-moon
sign. Their diagnostic significance in differential diagnosis of eyelid margin tu-

mours requires further research.

It was proven that videodermoscopy is a useful tool in the diagnosis of ocular
demodicosis. Patients with clinical symptoms suggesting ocular demodicosis,

but with a negative result of dermoscopic examination, should be referred for
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a classic microscopic examination of epilated eyelashes to exclude the pres-
ence of Demodex brevis. However, in patients with a negative microscopic
examination result and symptoms suggesting ocular demodicosis, repeated
examination may be considered, with the collection of material under the con-

trol of dermoscopy.

To sum up, videodermoscopy is a valuable, non-invasive diagnostic tool with
the use in the differentiation of nonpigmented eyelid margin fumours and

in the diagnosis of ocular demodicosis.
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9. Stowa klucze w jezyku polskim

Brzeg powieki, czerniak, demodekoza, dermoskopia, guz, madaroza, howo-
twor, nuzeniec, powieka, rak podstawnokomaorkowy, rzesy, wideodermosko-

piq.

10. Stowa klucze w jezyku angielskim

Eyelid margin, melanoma, demodicosis, dermoscopy, tumour, madarosis, ne-

oplasm, Demodex, eyelid, basal cell carcinoma, eyelashes, videodermoscopy.
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Introduction

Dermoscopic evaluation of the periorbital area differs when
compared with other anatomical areas, and knowledge on der-
moscopic patterns specific for this location is limited. Owing to
the distinct histopathological architecture of periorbital tissues,
knowledge of the area’s dermoscopic patterns cannot be simply
extrapolated from other parts of the body. The aim of the study
is to summarize what knowledge there is on the role of der-
moscopy in the diagnosis of disorders affecting the eyelid, eye-
lashes, and conjunctiva.

Examining the eyelids, eyelashes, and conjunctiva with
dermoscope/videodermoscope

Examination of the eye area using a dermoscope/videodermo-
scope should be undertaken with caution because of delicacy of
its structures, especially the cornea, and the possibility of infec-
tion. Prior to the examination, a patient should be informed
about the method and purpose of the study and the need to
cooperate during the dermoscopic assessment. Therefore, the
assessment can be difficult when working with small children,
as well as mentally disabled or anxious patients.

© 2020 the International Society of Dermatology
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The role of dermoscopy in dermatology is constantly evolving. Relatively little is known
about its application in diagnosis of dermatological conditions of the eyelid, eyelashes, and
conjunctiva. The aim of the study is to summarize the existing knowledge in this field.

Preferably, the eyelid region should be assessed with a der-
moscope/videodermoscope and a small contact plate to assess
the entire lesion. For the assessment of the upper eyelid margin
and the eyelashes, when the eyelids are closed, a standard
contact plate or plate with an open end may also be suitable. If
available, photographic documentation is recommended for fol-
low-up purposes or comparison of the histopathological result
with the clinical and dermoscopic imaging of the excised lesion.
Both prior to and after the examination, the contact plate should
be thoroughly disinfected using a dedicated disinfectant solution
or wipes as recommended by the equipment manufacturer.

When examining the conjunctiva, disposable sterile transpar-
ent film is recommended to prevent infection. Neither examina-
tion of the eyelids nor of the eyelid margin requires prior
anesthesia. While examining the eyelid margin, delicate ever-
sion of the eyelid enables the assessment of the whole lesion
and prevents contact with the cornea.’

Examination of the conjunctiva requires the prior administra-
tion of topical anesthetic eye drops, such as oxybuprocaine
hydrochloride (0.4%),"? tetracaine hydrochloride 1%,' or
proparacaine hydrochloride (0.5%).2 The exact method of appli-
cation of the immersion fluid depends on the state of the

International Journal of Dermatology 2021, 60, 915-924
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examined area and clinical considerations. In the case of eyelid
infestations, dry dermoscopy/videodermoscopy (i.e., without
immersion fluid) is recommended. For inflammatory dermatoses
or eyelash abnormalities, dry dermoscopy should be followed
by dermoscopy performed with an ophthalmic gel. For pink
tumors, ophthalmic gel is preferred, while for melanocytic
lesions 0.9% natrium chloratum (NaCl) solution is recom-
mended. The choice of the magnification depends on the indica-
tion — in most studies concerning this anatomical region 10-20x
magnification was used, a fact which may be important when
comparing personal observations with literature data. However,
higher magnifications may also be used.

Materials and methods

English-language, full-text articles published between January
2008 and May 2020 were gathered through electronic search
in the National Library of Medicine PubMed and Google
Scholar. The following search terms were used: eyelid
dermoscopy, eyelid videodermoscopy, eyelash dermoscopy,
eyelash videodermoscopy, eyelash trichoscopy, Demodex
dermoscopy, Demodex videodermoscopy, conjunctiva
dermoscopy, and conjunctiva videodermoscopy, which together
resulted in 5678 articles. After exclusion of non-English
language texts, duplicates, and inclusion of additional articles
identified through reference searching, 45 records describing
691 cases of dermoscopic examination of the eyelids,
eyelashes, and conjunctival disorders were identified as
relevant. Most of these were single case reports, seven were
large case series.

The photographs presented were taken with the use of a
FotoFinder dermoscope (camera Medicam800 HD) and belong
to the authors’ research.

Results

Eyelids

Benign skin tumors

Dermal nevus (DN). A literature search revealed 53 cases of
eyelid DN in a single study. Cinotti et al.* found out that DNs
most commonly revealed the presence of structureless patterns
(40%) and brown areas (72%). Interestingly, the authors
observed the presence of arborizing vessels in 6% of dermal
nevi. Additionally, thin linear vessels commonly observed in der-
mal nevi in different locations were present in the same propor-
tion of eyelid DNs and basal cell carcinomas (BCCs) (43 and
46%, respectively). Intense pink, yellow, and white colors were
significantly less prevalent in DNs compared with BCCs.
Figure 1c shows a representative dermoscopic picture of DN.

Lichen planus-like keratosis, lichenoid keratosis (LPLK,
LK). A literature search revealed only one case report

International Journal of Dermatology 2021, 60, 915-924
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describing the dermoscopic features of LPLK involving the lower
eyelid. Shirota et al.® described the presence of a hyperkeratotic
pigmented nodule dermoscopically revealing the presence of a
regular linear array of dots on the papilla.

Apocrine hidrocystoma (HC). A literature search revealed
26 cases of eyelid HC in two studies. In a study performed by
Zaballos et al.,® 14 of the 22 analyzed HCs (63.6%) were
located on the eyelids. Zaballos et al. found out that the most
common dermoscopic pattern of HC is the presence of struc-
tureless pattern throughout the lesion corresponding to the cys-
tic intradermal space filled with fluid as well as the presence of
arborizing vessels.

By contrast, in a study by Cinotti et al.,* focusing only on
palpebral lesions (n = 12), most (58%) hidrocystomas were blue
(unlike analyzed BCC and nevi), and none revealed the pres-
ence of arborizing vessels. The authors attribute the lack of
arborizing vessels to the smaller size of the analyzed lesions.
Figure 2 shows representative dermoscopic pictures of apocrine
hidrocystomas.

Syringocystadenoma papilliferum (SP). A literature search
revealed a single case report concerning dermoscopy of eyelid
SP. Adya et al.” described a central red area corresponding
to the presence of crust and a peripheral pink structureless
area.

Desmoplastic trichilemmoma (DT). A literature search
revealed a single case report concerning DT. Dechent et al®
described DT revealing a similar dermoscopic pattern to mollus-
cum contagiosum, namely, central hyperkeratotic depression,
white structureless areas, as well as focus crown vessels.

Idiopathic calcinosis cutis — subepidermal calcified nod-
ule

There is one case report of an uncommon type of idiopathic
skin calcinosis dermoscopy. Gupta et al® reported firmly accu-
mulated whitish clods with no considerable vascular pattern,
resembling a fluffy cloud.

Poroma

Iwasaki et al.'® presented a case report of an eyelid poroma
with sebaceous differentiation. Here, pink to whitish, irregular
structures of telangiectasia, fine hairpin-like vessels, and some
linear vessels were observed during dermoscopy.

Collision lesions

A literature search revealed a single case report concerning col-
lision tumors of the eyelid. Ito et al.'' reported the collision of
hidrocystoma and trichoblastoma within the upper eyelid. Hidro-
cystoma was represented by a structureless blue area and tri-
choblastoma by structureless yellow areas with arborizing
vessels.

© 2020 the International Society of Dermatology

85U8017 SUOWIWIOD BAEa.D 8|qedl[dde 8Ly Aq pausenob ae e YO ‘8sN JO Sa|nJ 1o} Alq18UlUO AB|IAA UO (SUORIPLOD-PUR-SWBIAL0D A8 | 1M AeIq 1 U1 |UO//SANY) SUORIPUOD Pue SWe 13U} 88S *[£202/20/6T] U0 ArigiTaulluo |1 YsepD Jo AIseAIUN BOIPBIN AQ STEST PIITTTT'OT/I0p/L00 A8 |1 ARelq 1l juo//Sdny Wouy pepeojumod ‘8 ‘TZ0Z ‘ZEIVGIET



Kozubowska, Stawiriska, and Sobjanek

Dermoscopy in diagnostics of the eye area Review

Figure 1 (a) Nodular basal cell carcinoma presenting as a non-pigmented nodule on the upper eyelid margin (inset). Dermoscopy shows the
presence of bright red arborizing (branched) vessels crossing the central portion of the lesion. Note the lack of eyelashes within the area
affected by the cancer; (b) Infiltrative, partially ulcerated basal cell carcinoma involving the lower eyelid margin (inset). Dermoscopy shows
bright red arborizing and serpentine vessels as well as yellow central structureless area corresponding to the ulceration; (c) Amelanotic
dermal nevus presenting as pink, soft tumor involving the lower eyelid margin (inset). Dermoscopy shows the presence of pink branched
vessels vessels with fewer branches, compared with those in BCC, that do not cross the central portion of the lesion. Note the presence of
the eyelashes within the area affected by the nevus. All dermoscopic pictures were made with FotoFinder, x20 magnification

Figure 2 (a) Non-pigmented hidrocystoma presenting as a pink-yellowish semitranslucent tumor on the lower eyelid margin (inset).
Dermoscopy shows centrally located arborizing vessels over a white-yellowish background; (b) Pigmented hidrocystoma presenting as bluish
nodule on the lower eyelid (inset). Dermoscopy shows a blue structureless pattern. Both dermoscopic pictures were made with FotoFinder,

%20 magnification

Non-melanoma skin cancer of the eyelid and precancer-
ous lesions

Basal cell carcinoma (BCC). A literature search revealed 48
cases in a single study. Cinotti et al.* analyzed the dermoscopic pat-
tern of eyelid margin tumors. Ten percent of all BCCs revealed the
presence of pigmented structures (globules, dots). The most preva-
lent dermoscopic pattern was arborizing vessels (present in 46% of
cases), nevertheless they were not pathognomonic and were also
present in 6% of DNs. Other features were intense pink and yellow
color (corresponding to the crust), rarely seen in DNs. Figure 1a,b
shows representative dermoscopic pictures of eyelid BCC.

Squamous cell carcinoma (SCC). Literature search revealed
two cases in a single study. SCC presented an erythematous and

whitish color, with thin (50%) or thick (50%) linear vessels.*

Actinic keratosis (AK). Lee et al.'? analyzed dermoscopy of
AK among Asian patients. Within them were two cases of

© 2020 the International Society of Dermatology

lesions located on the eyelid. Both presented with targetoid-like
appearance and rosette sign, and one of them additionally
revealed the presence of red pseudonetwork.

Bowen disease (BD). A literature search revealed one case
in one study. Ito et al."® described Bowen disease with amyloid
deposition within the lower eyelid. Upon dermoscopy, the lesion
revealed a predominantly brown-grey structureless pattern,
brown globules and lines (described as brain-like pattern), as
well as pinkish globules in a flower-like distribution.

Sebaceous carcinoma (SC). A literature search revealed
one dermoscopic case of eyelid and conjunctival SC in case
series. Satomura et al.'* described a dermoscopic pattern of
polymorphic vessels over a yellow structureless background.
Although the presence of yellow color in dermoscopy is not
pathognomonic for this condition and may be present in other
tumors (see Table 1), together with a clinical context of fast-

International Journal of Dermatology 2021, 60, 915-924
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Table 1 Summary of the conditions affecting the eyelid, eyelashes, and conjunctiva with described dermoscopic pattern and
their main clinical differential diagnoses

No of No of

Diagnosis studies cases Main dermoscopic clues Main clinical differential diagnoses

Benign and malignant skin tumors

contagiosum

blood vessels

Dermal nevus 14 53 Structureless pattern, brown areas, thin linear  Basal cell carcinoma, adnexal tumors
vessels
Lichen planus-like 1° 1 Regular linear array of greyish dots Regressive melanoma, pigmented actinic keratosis,
keratosis Bowen disease, pigmented seborrheic keratosis
Apocrine 246 26 Non-pigmented hidrocystoma: Non-pigmented hidrocystoma: non-pigmented basal
hidrocystoma translucent to opaque, skin-colored, cell carcinoma; other adnexal tumors
homogeneous area, arborizing vessels Pigmented hidrocystoma: pigmented basal cell
Pigmented hidrocystoma: carcinoma, melanoma, blue nevus, other adnexal
translucent to opaque, yellow, blue tumors
structureless area, arborizing vessels
Syringocystadenoma 17 1 Central red area, peripheral pink structureless Other adnexal tumors, basal cell carcinoma,
papilliferum area molluscum contagiosum, amelanotic melanoma,
squamous cell carcinoma, metastatic tumors
Desmoplastic 18 1 Central hyperkeratotic depression, white Molluscum contagiosum, basal cell carcinoma,
trichilemmoma structureless areas, focus crown vessels sebaceous hyperplasia, sebaceous carcinoma
Idiopathic calcinosis 1° 1 Whitish clods (fluffy cloud sign) Verruca vulgaris, molluscum contagiosum,
cutis pilomatrixoma, inclusion cyst, cutaneous horn
Poroma 110 1 Fine hairpin-like vessels, linear vessels Seborrheic keratosis, acanthoma, squamous cell
carcinoma, basal cell carcinoma, pyogenic
granuloma, nevus, melanoma, fibroma
Collision of 1" 1 Structureless blue area in association with Other adnexal tumors, basal cell carcinoma
hidrocystoma and arborizing vessels
trichoblastoma
Basal cell carcinoma 14 48 Arborizing vessels, intense pink and yellow Dermal nevus, adnexal tumors, Bowen disease,
structureless areas (crust), pigmented dots/ eyelid eczema
globules
Squamous cell 14 2 Erythematous and whitish color, thin and Keratoacanthoma
carcinoma thick linear vessels
Actinic keratosis 112 2 Red pseudo-network, targetoid-like Seborrheic keratosis, squamous cell carcinoma,
appearance, rosette sign discoid lupus erythematosus, superficial basal cell
carcinoma, eczema
Bowen disease 118 1 Brown-grey structureless pattern, brown Basal cell carcinoma, actinic keratosis, lupus
globules and lines (described as brain-like erythematosus, psoriasis
pattern), pinkish globules in a flower-like
distribution
Sebaceous carcinoma  1'# 1 Polymorphic vessels over yellow structureless  Chronic blepharoconjunctivitis, chalazion,
background xanthomatous deposits, xanthomatous
dermatofibroma, adult xanthogranuloma
Kaposi disease 11° 1 Dark purple color with scales, rainbow Pyogenic granuloma, vascular malformation,
appearance hemangioma, bacillary angiomatosis, fibrous
histiocytoma
Melanoma 32416 6 Variability in color and structure, black-grey Melanocytic nevus, pigmented basal cell
structureless areas, peripheral asymmetric carcinoma, melanoma metastases, lichen planus-
dots, polymorphic vessels (possible also like keratosis
arborizing vessels), ulceration
Inflammatory dermatoses
Pigmented lichen 17 1 Brown rhomboidal structures over Erythema dyschromicum perstans, fixed drug
planus erythematous background eruption, macular amyloidosis, urticaria
pigmentosa, frictional melanosis, berloque
dermatitis
Molluscum 118 1 Whitish amorphous structures with peripheral ~ Verruca vulgaris, basal cell carcinoma, sebaceous

hyperplasia, cutaneous cryptococcosis

International Journal of Dermatology 2021, 60, 915-924
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Table 1 Continued

Dermoscopy in diagnostics of the eye area Review

No of No of
Diagnosis studies cases Main dermoscopic clues Main clinical differential diagnoses
Discoid lupus 110 1 Erythema, telangiectasia, whitish Contact/atopic/seborrheic dermatitis, basal cell
erythematosus structureless areas, whitish scales carcinoma, squamous cell carcinoma, actinic
keratosis
Eyelash disorders
Phthiriasis 52021222324 g Crab lice and/or nits, clotted blood Blepharitis, eyelid eczema, eyelid demodicosis
palpebrarum
Tinea blepharo-ciliaris 3252627 3 Corkscrew hairs, broken eyelashes, thin Chalazion, impetigo, atopic/contact/seborrheic
hairs, black dots, erythema, scale dermatitis, lupus erythematosus, granuloma
faciale, psoriasis, rosacea
Ocular demodicosis 128 1 Filiform threads, semi-round white plugs in Blepharitis, conjunctivitis, keratitis, dry eye disease,
follicular openings, and linear vessels chalazion, pediculosis
Trichotillomania 120 1 Hairs broken at different levels, flame hairs, Alopecia areata, tinea of the eyelashes,
black dots, and hairless milky-red areas monilethrix, blepharitis
Alopecia areata 130 1 Exclamation mark hairs, cadaverized hairs, Trichotillomania, chronic blepharitis, scarring
yellow dots alopecia, drug-induced alopecia, Meibomian gland
tumor
Netherton syndrome 131 1 Bamboo hairs, golf-tee hairs, matchstick hairs  Erythrodermas (particularly non-bullous congenital
ichthyosiform erythroderma), atopic dermatitis
Monilethrix 132 1 Distal breakage and typical beading Pseudomonilethrix, alopecia areata, trichorrhexis
(including intermittent narrowing and nodosa, Netherton syndrome
widening of eyelashes)
Follicular vitiligo 133 1 Depigmentation with the cortex and medulla Chronic anterior blepharitis, idiopathic uveitis,
of the hair sympathetic ophthalmia, Vogt-Koyanagi-Harada
disease, Waardenburg syndrome, acquired
albinism, Marfan syndrome, tuberous sclerosis
Conjunctival lesions
Melanoma/lentigo 51:34.858637 43 Structureless areas, multiple colors, Melanocytic nevi, primary acquired melanosis
maligna irregularly distributed dots/globules, grey
color, dark-brown color, atypical pigment
network, blue-white veil
Squamous cell 21 8 Hairpin vessels. glomerular vessels, and Pingueculum, pterygium
carcinoma white or/and pink structureless areas, grey
color
Nevus 1! 69 Structureless areas, dots, whitish globules Melanoma, basal cell carcinoma
(‘clear cysts’), brown color
Blue nevus 28839 2 Lacrimal punctum: homogenous blue-blackish ~Melanoma
pigmentation, regular vessels, blue-whitish
veil-like structures, peripheral blue globules
Lower eyelid margin: irregular grey-brown
color with central white color
Primary acquired 1! 46 Dots, brown color, flag sign Melanoma
melanosis
Pinguecula 11 5 Yellow structureless areas Squamous cell carcinoma, amelanotic melanoma,
pterygium, amelanotic melanocytic nevus,
conjunctival intraepithelial neoplasia, dermoid cyst,
epithelial retention cyst
Pterygium 1! 5 Grey structureless areas Pseudopterygium, pannus, episcleritis,
sclerokeratitis, squamous cell carcinoma,
amelanotic melanoma, amelanotic melanocytic
nevus, conjunctival intraepithelial neoplasia, limbal
dermoid
Oestrus ovis 140 1 Larvae of the sheep bot fly Pediculosis

infestation

© 2020 the International Society of Dermatology
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Table 1 Continued

Kozubowska, Stawifiska, and Sobjanek

No of No of

Diagnosis studies

cases Main dermoscopic clues

Main clinical differential diagnoses

Miscellaneous

Multicomponent pattern, exaggerated pigment  Fixed drug eruption, postinflammatory

hyperpigmentation

Periorbital hyperpigmentation, postinflammatory
hyperpigmentation

Periorbital 3414243 298

hyperpigmentation network, blotches coarse speckled pattern,
reticular blood vessels, light brown color,
dots of different sizes and colors

Fixed drug eruption 144 1 Grouped dots (brown, grey, and steel blue)

Lipoid proteinosis with ~ 14° 1 Misaligned eyelids, distichiasis, and eyelid

esotropia beading

Ocular demodicosis

growing eyelid lesion it seems to be helpful in establishing initial
diagnosis and referral for urgent biopsy.

Kaposi disease

Lahlou et al.'® reported a case of Kaposi disease located on
the eyelid. Dermoscopic examination revealed a lesion of dark
purple color with scales and a rainbow appearance.

Melanoma

A literature search revealed six cases in three articles. In a
study by Cinotti et al.%, four malignant melanoma (MM) cases
were analyzed, including one MM in situ and three invasive
MMs. All MMs were pigmented and revealed a higher number
of dermoscopic structures and colors than the other studied
lesions. Pigmented structures were never organized in lines —
the authors connected this observation with the absence of
elongated epidermal ridges in the eyelid margin.

The same author previously reported a case of eyelid margin
melanoma presenting with black-grey structureless areas and
peripheral asymmetric dots.?

Asahara et al.'® described a case of a patient with nodular
melanoma of the upper eyelid dermoscopically resembling

pigmented BCC. Dermoscopy showed large blue-grey ovoid
nests (large, blue globules), arborizing vessels, hairpin vessels,
and ulceration.

Figure 3 shows clinical and dermoscopic pictures of eyelid
margin melanoma in situ and melanocytic nevi.

Inflammatory dermatoses

Little is known about the usefulness of dermoscopy/videoder-
moscopy in the assessment of eyelid inflammatory dermatoses.
A literature search revealed one case report. Dias et al'”
reported the presence of facial pigmented lichen planus with
prominent upper eyelid involvement as a sign coexisting with
frontal fibrosing alopecia. Dermoscopy showed the presence of
brown rhomboidal structures over an erythematous back-
ground.

Molluscum contagiosum

Cheng et al.'® presented a case report of a patient with multi-
ple molluscum contagiosum lesions located on the eyelid,
including eyelid margins. Upon dermoscopy, numerous whitish
amorphous structures with peripheral blood vessels were
reported.

Figure 3 (a) Combined dermal and blue nevus presenting as a pigmented nodule on the lower eyelid margin (inset). Dermoscopy shows
light to dark brown structureless pattern; (b) Dermal nevus presenting as brown-greyish nodule on the upper eyelid margin (inset).
Dermoscopy shows brown-greyish structureless pattern; (c) Melanoma in situ of the lower eyelid margin presenting as brown, poorly
demarcated pigmented macule (inset). Dermoscopy shows chaotic multicolored (including brown, grey, pink) structureless pattern, pigment
accumulation around the hair follicles (pigmented rhomboidal structures), a few irregularly distributed brown globules in the central part of the
lesion, as well as regression-associated structures (white structureless areas and grey dots). All dermoscopic pictures were made with
FotoFinder, x20 magnification

International Journal of Dermatology 2021, 60, 915-924
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Discoid lupus erythematosus

Costamilan et al.,'® reported a patient with discoid lupus erythe-
matosus affecting only the eyelids. Dermoscopy revealed ery-
thema, telangiectasia, whitish areas of no defined structures,
and whitish scales.

Eyelashes

Phthiriasis palpebrarum

A literature search identified five case reports concerning
phthiriasis palpebrarum diagnosed in dermoscopic examination.
Dermoscopy revealed crab lice and/or nits on the eyelashes
and eyelids.2%-212223.24 \What is more, there was clotted blood,
semitranslucent lodgments in the superior eyelid margin, and
red-brown feces observed on the eyelids.?>2*

Tinea blepharo-ciliaris

Dermoscopy may also be used to facilitate the diagnosis of
fungal eyelash and eyelid infections. A literature search
revealed a case report describing a patient with an upper eye-
lid lump, clinically resembling a chalazion. Subsequent visual-
ization of corkscrew hairs raised suspicion of a fungal
infection. Further investigations confirmed Trichophyton inter-
digitale as a causative pathogen.® In another report, Tri-
chophyton benhamiae was identified. Dermoscopy revealed
broken eyelashes, thin hairs among the pustules, and black
dots, some among the pustules.?® In a case report describing
Microsporum canis eyelash infection, dermoscopy showed ery-
thema and scales.?”

Ocular demodicosis

A literature search revealed one case report describing eyelid
dermoscopy in a patient with symptomatic Demodex folliculorum
infestation. The authors reported the presence of filiform
threads, semi-round white plugs in follicular openings, and linear
vessels.?® Figure 4 shows dermoscopic presentation of eyelash
demodicosis before and after treatment.

Trichotillomania and alopecia areata
Stawiriska et al?® reported a videodermoscopic spectrum of
eyelash trichotillomania. There were hairs broken at different

Figure 4 (a) Eyelash demodicosis in a
patient who presented with eye discomfort
and spontaneous tearing. Clinically no
visible alterations could be observed (inset).
Dermoscopy showed multiple, white-
yellowish structures — ‘demodex tails’; (b)
Topical treatment resulted in complete
resolution of the clinical and dermoscopic
signs of demodicosis. Both dermoscopic
pictures were made with FotoFinder, x20
magnification

© 2020 the International Society of Dermatology
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levels, flame hairs, black dots, and hairless milky-red areas cor-
responding to the presence of scarring of the eyelid margin.

Similarly, one case report presented videodermoscopic fea-
tures of isolated eyelash alopecia areata including exclamation
marks, cadaverized hair, and yellow dots with no features of
inflammation or trichomalacia.®®

There are certain signs dermoscopically differentiating tri-
chotillomania from alopecia areata. No exclamation mark hairs,
flame hairs, visible coiled hairs, and trichomalacia were
observed in trichotillomania.?®3° In both disorders, black dots
and eyelashes broken at different levels may be observed.?®

Netherton syndrome

A literature search revealed a case report of Netherton syn-
drome confirming the usefulness of videodermoscopy in obser-
vation of all three pathognomonic hair abnormalities:
trichorrhexis invaginata (bamboo hairs), golf-tee hairs, and
matchstick hairs.®'

Monilethrix

A literature search revealed one case report presenting the der-
moscopic features of eyelashes affected by monilethrix. The
authors mentioned distal breakage and typical beading (includ-
ing intermittent narrowing and widening of eyelashes) in a few
vellus hairs of eyelashes.®?

Follicular vitiligo

Cabrera et al,®® reported a patient with follicular vitiligo located
among the eyelashes of the upper eyelid. Dermoscopy revealed
total eyelash depigmentation in the cortex and medulla of the
hair. Neither peripheral skin nor other locations were affected.

Conjunctiva

A study conducted by Cinotti et al." included dermoscopic presen-
tation of 147 conjunctival lesions, excluding eyelid margin tumors
and including scleromalacia. Histopathological evaluation was per-
formed in 38 cases suspected for malignancy; other lesions were
considered benign based on their stable presentation during 12-
month follow-up. Dermoscopic analysis followed the patterns for
mucosal lesions described by Blum et al. (dots, globules or clods,
circles, lines parallel, reticular or curved, structureless

International Journal of Dermatology 2021, 60, 915-924
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pigmentation, and a number of patterns) and was associated with
the assessment of blood vessel presence and morphology.

In histopathologically verified pigmented conjunctival lesions,
primary melanomas (5 cases), melanoma recurrences (3
cases), primary acquired melanoses (PAMs; 4 cases), and mel-
anocytic nevi (18 cases) were analyzed.

Dermoscopic features of conjunctival melanoma were charac-
terized as structureless areas (100%), irregularly distributed
dots (100%), and higher prevalence of grey color (63%) com-
pared with nevi where 6% presented grey color concerning
histopathologically verified nevi versus 11.59% of all nevi in the
database. The presence of dark-brown color prevalent in both
nevi (72% of histopathologically verified vs. 66.67% of all nevi
in the database) and melanomas (88%) almost did not occur in
PAMs, which mostly presented as light-brown structureless
lesions. Additionally, 40% of nevi presented with ‘clear cysts’
dermoscopically presenting as whitish globules, which did not
occur in melanomas. In PAMs, the authors identified a flag sign
caused by stretching onto one side. Conjunctiva formed multiple
pigmented folds and left a non-pigmented area behind. Figure 5
shows a dermoscopic picture of lacrimal caruncle melanocytic
nevus.

Squamous cell carcinoma of the conjunctiva (8 cases) was
characterized mostly by hairpin (75%) and glomerular (75%)
vessels and white (100%) or pink (63%) structureless areas.
The presence of grey color was noted in 88% and most likely
occurred as a result of the overlap of SCC masses and the
underlying iris. The lack of hairpin and glomerular vessels was
the most important feature in differentiation between SCC and
its two possible mimickers — pinguecula and pterygium.

The same study also concerned dermoscopic analysis of 16
achromic benign lesions including pinguecula (5 cases), ptery-
gium (5 cases), scleromalacia (3 cases), lymphangiectasia (1
case), angioma (1 case), and dermoid cyst (1 case). Pinguecula
revealed yellow color; pterygium, grey; and scleromalacia, light

Figure 5 Melanocytic nevus of the lacrimal caruncle presenting as
a brownish pigmentation (inset). Dermoscopy shows a brown-
greyish structureless pattern, polymorphic vessels (serpentine,
dotted), and whitish globules (corresponding to ‘clear cysts’)

International Journal of Dermatology 2021, 60, 915-924
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blue. Dermoid cyst presented with polymorphic vessels (with
arborizing vessels peripherally associated with comma and lin-
ear vessels centrally). Lymphangiectasia and angioma patterns
were not discussed in the study.

Li and Xin®* described another case of eyelid conjunctival
melanoma. Dermoscopic examination revealed atypical pigment
network, irregular dots, globules, regression structures, and a
blue-white veil.

Lin et al®® analyzed dermoscopic pictures of 40 lesions
located on mucocutaneous junction and mucous membrane.
Among them there was one case of melanoma located within
the conjunctiva. It presented structural asymmetry in both axes,
multiple colors, homogenous regions, irregular dots/globules,
and homogenous pattern. There was no irregular network,
blotches, blue-white veil, regression structures, or irregular ves-
sels.

Rodriguez-Martin et al>° in their case report presented a der-
moscopic picture of lentigo maligna located within the conjunctiva
of the eyelid and eye, including caruncle. There was peppering,
globules, and dots in a parallel pattern in the tarsal and marginal
conjunctiva. Vessels were dilated among the eye and palpebral
conjunctiva. In case of the tarsal conjunctiva, they described a
rope-ladder pattern, whereas in the bulbar and palpebral conjunc-
tiva, arborizing vessels were seen. Pigmented blotches were found
in the caruncle. There was evident polychromia, including black,
light brown, dark brown, grey, and red coloring. Red and grey were
observed mainly in the tarsal conjunctiva. In a case report by
Gomes et al.,*” dermoscopy of the eyelid lentigo maligna showed
irregular, pseudo-lattice, rhomboidal structures, brown blotches,
and a central hypopigmented area.

Ehara et al.®® presented a report of a patient diagnosed with
blue nevus located on the lacrimal punctum of the lower eyelid.
Dermoscopically, homogenous blue-blackish pigmentation with
regular vessels on the lesion’s surface, blue-whitish veil-like
structures around the lacrimal punctum, and a few blue-grey
globules peripherally were observed. Nako et al*® also pub-
lished a case of a common type blue nevus located on the
mucocutaneous junction of the lower eyelid margin. It was
accompanied with acquired bilateral nevus of Ota-like macule.
Under dermoscopy, the lesion presented somewhat irregular
grey-brown coloring with a central whitish field. Also seen were
dilated vessels on the mucosa.

Kagar et al.® analyzed 20 ocular surface pigmented lesions.
Here, dermoscopic and impression cytology investigations were
undertaken. The results highlighted four colors, blue-grey and
white color, at least three dermoscopic structures, and asymme-
try in two axes as red flags which should raise concern of
malignancy.

I_SG

Oestrus ovis infestation

There was one case report found in which dermoscopy revealed
larvae of the sheep bot fly located inside the conjunctival inner
canthus.*°

© 2020 the International Society of Dermatology
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Miscellaneous

Periocular hyperpigmentation (POH)
A literature search revealed 298 cases in three original studies.

In a study by Jage et al*' (n=50), most patients showed
multicomponent patterns. The most common structures were
exaggerated pigment networks (42%), blotches (30%), and
coarse speckled patterns (24%).

Ahuja et al*? analyzed 200 patients, most of whom (52%)
presented with blood vessels (of reticular pattern) and light
brown pigmentation, 39% light brown color, and 9% dark brown
and grey color. The authors did not provide any details concern-
ing the type of pigmented structures but concluded that color of
the pigment observed on dermoscopy allows for differentiation
between epidermal and dermal pigment location.

Dermoscopy of POH was also analyzed by Gaon et a
(n = 48). The authors classified patients on vascular type (25%)
presenting with a diffuse vascular network, pigmented type
(31%) presenting with dots of different sizes and colors, and
pigmented network as well as mixed type (44%) sharing both of
the above-mentioned features.

Comparison of the aforementioned studies is difficult because
of a lack of standardization in terminology.

l.43

Fixed drug eruption (FDE)
Valdebran et al** reported FDE dermoscopically presenting
with grouped dots (brown, grey, and steel blue).

Lipoid proteinosis with esotropia (LPE)
Tabassum et al.*® reported lipoid proteinosis with esotropia mani-
festing with misaligned eyelids, distichiasis, and eyelid beading.

Conclusions

Compared with other body sites where peculiar dermoscopic
clues have been extensively described and are easily recogniz-
able, ocular and orbital areas are still considered "special"
sites.*® One of the reasons may be the fact that these patients
are often diagnosed by ophthalmologists who may be less famil-
iar with this diagnostic method. Closer cooperation with these
specialists could significantly influence the role of dermoscopy/
videodermoscopy in the diagnosis and management of condi-
tions affecting the eyelid, eyelashes, and conjunctiva, with fur-
ther benefits for patients. Development of specific dermoscopic
algorithms to support the early recognition of skin cancer at
these sites, either melanocytic or non-melanocytic, would
enable detection of malignancy, avoiding major surgical inter-
vention, 4748
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True or False Questions (answers provided
after references)

1 On dermoscopy, a dermal nevus never reveals the presence
of arborizing vessels.

2 Apocrine hidrocystomas, on dermoscopy, may present as
non-pigmented tumors with arborizing vessels as well as pig-
mented lesions with a structureless blue pattern.

3 Desmoplastic trichiilemmoma, on dermoscopy, may reveal a
similar dermoscopic pattern to molluscum contagiosum.

4 A ‘fluffy cloud’ appearance on dermoscopy was described in
a case of idiopathic calcinosis cutis.

5 BCC on the eyelid never reveals the presence of pigmented
structures.

6 The presence of polymorphic vessels over a yellow structure-
less background within an eyelid tumor may suggest a diag-
nosis of sebaceous carcinoma.

7 The presence of purple coloring and a rainbow pattern in polar-
ized dermoscopy may suggest the diagnosis of Kaposi sarcoma.

8 Dermoscopy may be used to facilitate the diagnosis of fungal
eyelash/eyelid infections or infestations.

9 Black dots are seen only in trichotillomania, whereas flame hairs
can be seen both in trichotillomania and alopecia areata.

10 Golf-tee hairs, pathognomonic for the Netherton syndrome,

can be diagnosed with dermoscopy.
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Abstract

Despite rapid growth in the significance of dermoscopy in dermatological oncology, rela-
tively little is yet known about the dermoscopic patterns of eyelid margin tumors. The
aim of the study was to analyze the dermoscopic features of eyelid margin tumors. This
was a retrospective, single-center, consecutive study which included clinical and dermo-
scopic analysis of eyelid margin tumors diagnosed at the Department of Dermatology,
Venereology and Allergology at the Medical University of Gdansk from 1 June 2016 to
31 December 2020. Dermoscopic features significantly more prevalent in malignant non-
melanocytic lesions compared to benign ones were alteration in eyelash growth, struc-
tureless pink areas, starry milia-like cysts, and perpendicular vessels. In contrast, there
were no dermoscopic features that occurred significantly more frequently in malignant
melanocytic lesions when compared to benign ones. Basal cell carcinoma, in compari-
son to hidrocystoma, more commonly presented with ulceration and structureless pink
areas. The main features differentiating basal cell carcinoma from dermal nevus were the
presence of ulceration, alteration in eyelash growth, structureless pink and structureless
white areas, and perpendicular vessels within the tumor with each of these features ob-
served more commonly in basal cell carcinoma. Blue nevus, hemangioma, or pigmented
hidrocystoma presenting exclusively with blue structureless areas may be difficult to dif-
ferentiate based on dermoscopy. The study offers additional dermoscopic clues in the
assessment of eyelid margin tumors. Some observations reported previously to be typical
of basal cell carcinoma (e.g., linear vessels arranged perpendicularly to the eyelid margin)
were documented also within the normal eyelid margin accompanying other cases, and
according to our study, cannot be useful as a pathognomonic feature. In contrast, it seems
that yellow structures (half-moon sign, starry milia-like cysts) may be important dermo-

scopic features, though further studies are needed to confirm our observations.
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1 | INTRODUCTION

Conditions affecting the eyelids, including eyelid margin abnor-
malities, comprise an interdisciplinary problem that is of interest to
doctors of various specialties, including ophthalmologists, dermatol-
ogists, and plastic surgeons. For such specialists, early recognition
of malignant tumors is imperative; according to literature, 5%-10%
of all skin cancers are located on the eyelid.! Previous studies show
unanimously that the most common malignant tumor is basal cell
carcinoma (BCC).>™* Depending on the study methodology, as well
as demographic and regional factors, among the most prevalent be-
nign lesions in this area are reported to be chalazion, squamous cell
papilloma, and dermal nevus (DN).28>

However, data on the epidemiology of eyelid margin tumors
specifically is relatively scarce. In a recent study by Cinotti et al.b
analyzing 165 eyelid margin tumors, nevus was the most common
diagnosis, followed by BCC. The current problem remains differen-
tial diagnosis between benign and malignant conditions involving
the eyelid margin. Despite rapid growth in the significance of der-
moscopy in dermatological oncology, relatively little is yet known
about dermoscopic patterns in this specific anatomical location.”8
The aim of the study was to analyze dermoscopic features of eyelid
margin tumors as well as the association with selected clinical vari-
ables, such as age, skin phototype, anatomical location, lesion size,

and duration.

2 | METHODS

This was a retrospective, single-center, consecutive study which
included clinical and dermoscopic analysis of eyelid margin tumors
diagnosed at the Department of Dermatology, Venereology and
Allergology at the Medical University of Gdansk from 1 June 2016 to
31 December 2020. At the first stage, an image database of 65100
clinical and dermoscopic pictures was screened to identify tumors
affecting the ocular area. At the second stage, dermoscopic features
of eyelid margin tumors were analyzed. Clinical and dermoscopic pic-
tures were made using FotoFinder videodermoscope (non-polarized
dermoscopy; video camera Medicam 800HD) with ultrasound gel
or normal saline solution as an immersion fluid (x20 magnification).
Dermoscopic pictures were evaluated by consensus of two experi-
enced investigators using dermoscopy and videodermoscopy in their
daily practice, according to the structures described in consensus
by Kittler et al.” In case of discrepancy, the final score for a par-
ticular case and structure was obtained based on the decision of a
third evaluator. Additionally, previously non-reported dermoscopic
features have been introduced into analysis based on personal ob-
servations. Clinical data was obtained based on medical records.
The intergroup differences were tested using the Mann-Whitney
U-test for quantitative variables and Fisher’s exact test in the case
of categorical data. The two-tailed tests were carried out at a sig-
nificance level of p<0.05. Statistical analysis was conducted using
the R statistical package (R Core Team, version 3.6.3.). The study

was approved by the Ethics Committee of the Medical University of
Gdansk (NKBBN/606/2018).

3 | RESULTS
3.1 | Clinical features

Image database screening of patients consulted at the dermatology
department between 1 June 2016 and 31 December 2020 revealed
194 tumors in the ocular area in 188 patients, with the diagnosis
confirmed histopathologically in 131 cases (the frequency of diagno-
ses according to the precise anatomical location is given in Table S1).
Within this group there were 50 lesions (36.2%) in 46 patients lo-
cated within the eyelid margin which was the subject of detailed
clinical and dermoscopic analysis.

In the subgroup of eyelid margin tumors, 17 (34.0%) lesions oc-
curred in males, and the median age was 61.5years. All patients were
of Polish origin and represented the Fitzpatrick skin phototypes I-1ll.
Thirty-two tumors (64.0%) were diagnosed in patients with I/l skin
phototype and 18 (36.0%) in patients with skin phototype Ill. Most
lesions were nodular (28 cases, 58.3%), while the number of flat or
slightly elevated lesions was 10 cases each (20.8%). In eight cases
(16.0%) the lesion was clinically ulcerated, while in 15 cases (30.0%)
clinically visible alteration in the eyelash growth was observed. The
mean lesion size measured on a dermoscopic picture with the use
of the FotoFinder measuring tool was 4.9 mm (range, 0.9-22). Of 50
eyelid margin tumors, 38 were benign and 12 malignant; the most
common malignant eyelid margin tumor in the studied group was
BCC (n = 8), and the most common benign one was DN (n = 13).
Thirty-four lesions (68.0%) were located on the lower eyelid mar-
gin. Most BCC, squamous cell carcinoma (SCC), and hidrocystoma
cases and all malignant melanocytic proliferations occurred within
the lower eyelid. DN occurred with similar prevalence on the lower
and upper eyelid (six vs. five cases; one case in the inner canthus).
There were 26 melanocytic lesions, which comprised 52.0% of the
analyzed eyelid margin lesions. In 28 cases (57.1%) the history of the
lesion was unknown; in seven cases (14.3%) the lesion was present
for less than 12months; eight cases (16.3%) occurred 1-5years be-
fore the procedure; in six cases (12.2%), more than 5years before
presentation (Table 1).

Sex, skin phototype, localization of the lesion within the eyelids,
tumor morphology (i.e., flat/slightly elevated/elevated), and its his-
tory were insignificant in differential diagnosis between malignant
and benign tumors. Ulceration (p <0.001) and alteration in the eye-
lash growth (p = 0.003) were observed significantly more often in
malignant tumors.

3.2 | Dermoscopic features

Table 1 Shows clinical and dermoscopic features of eyelid margin

tumors.
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From a clinical point of view, it is of great importance to identify
dermoscopic features of malignancy. Dermoscopic features signifi-
cantly more prevalent in malignant non-melanocytic lesions were
alteration in eyelash growth (p = 0.013), structureless pink areas
(p = 0.009), starry milia-like cysts (p = 0.042), and perpendicular
vessels (p = 0.042).

In contrast, in the analyzed cohort, there were no dermoscopic
features that occurred significantly more commonly in malignant
melanocytic lesions, compared to benign ones.

Ulceration was observed only in non-melanocytic lesions (eight
BCC cases, and one seborrheic keratosis) and there was a posi-
tive correlation between the presence of ulceration and BCC size
(p = 0.046). Alteration in the eyelash growth observed in malignant
non-melanocytic lesions correlated with tumor size (p = 0.026).
Similarly, ulcerated lesions more often presented alteration in the

eyelash growth (p = 0.002).

3.3 | Differential diagnosis of the most common
malignant and benign eyelid margin tumors

Nodular BCC in this anatomical location needs to be differentiated
primarily from DN and hidrocystoma (Figure 1).

According to our study, BCC, in comparison with hidrocystoma,
more commonly presents with ulceration (p = 0.033) and structure-
less pink areas (p = 0.048).

Main features differentiating BCC from DN were the pres-
ence of ulceration (p = 0.006), alteration in eyelash growth
(p = 0.002), structureless pink (p = 0.015), structureless white
areas (p = 0.029), and perpendicular vessels within the tumor
(p = 0.044). Each of these features was observed more commonly
in BCC cases. In contrast, no difference between the prevalence
of arborizing vessels and brown structureless areas was found be-
tween BCC and DN. However, in case of DN vessels, tended to run
in a more geometrical, straight manner compared to those in BCC
(Figure 1d). Additionally, two of eight BCC cases revealed the pres-
ence of starry milia-like cysts and one in eight BCC cases revealed
cloudy milia-like cysts (Figure 2a-d).

In our material, we also observed linear vessels arranged perpen-
dicularly to the eyelid margin. They were noted in BCC patients and
also accompanied (were seen next to, but not within the lesions) two
melanomas, three hidrocystomas, six dermal nevi, one combined
nevus, two blue nevi, two hemangiomas, one solar lentigo, one eph-
elis cutis, one inflammatory tumor, and one verruca seborrhoica.

Dermal nevus, in contrast to hidrocystoma, tended to be more
commonly located within the mucocutaneous junction (p = 0.041).
In the latter, we additionally observed semilunar, yellowish, crescent-
shaped structureless areas (Figure 1f).

In the studied group, malignant melanocytic lesions involving
the eyelid margin were rare, occurring in three cases. In one case
we observed pigmentation presenting as a zigzag pattern (angu-
lated lines, rhomboid structures) (Figure 2f). Moreover, in contrast
to non-melanoma skin cancer affecting the eyelid margin, malignant

® DERMATOLOGY
melanocytic lesions in this location were not related to the madaro-
sis (Figure 2e).

The most common melanoma mimickers were blue nevi, com-
bined nevi, macules formed by the accumulation of melanophages,
and solar lentigines. Due to the low number of cases, no quantitative
statistics was performed. Based on our observations, differential di-
agnosis of blue nevus, hemangioma or hidrocystoma may sometimes
be impossible when they present exclusively with blue structureless
areas (Figure 3).

Other tumors occurred more rarely, thus were also not a subject
of statistical analysis (Table 1; Figures 4 and 5).

4 | DISCUSSION

As surgical treatment in this functionally-sensitive area may signifi-
cantly affect patients’ quality of life, early diagnosis of eyelid margin
tumors is crucial. Although dermoscopy allows for earlier and more
precise early diagnosis of tumors in various anatomical locations,
its role in the diagnosis of specifically eyelid margin pathology has
thus far not been well established. As of beginning this study, there
was only one original dermoscopic report on eyelid margin tumors,
that by Cinotti et al.® Though interest in this topic has recently been
growing, scientific understanding of it remains limited, especially re-
lating to the rarer tumors that may arise in this location.®1°

Along with dermoscopic features, clinical assessment and careful
history checking should be performed during evaluation of a patient
with an eyelid margin tumor. For instance, BCC and melanoma of the
eyelid margins more commonly occur on the lower eyelid, most prob-
ably due to higher ultraviolet exposure. Nevi, in contrast, develop
more often within the upper eyelid.! Data concerning prevalence of
hidrocystoma location is inconsistent; however, it is most probable
that they are equally common in the upper and lower eyelid.1'3’11

Other important clinical features, better visualized with der-
moscopy, are disruption of the eyelashes (madarosis) and ulceration,
which are frequent in malignant tumors (BCC, SCC), but rare in their
benign clinical mimickers. In a dermoscopic study by Cinotti et al.,®
abnormal growth of the eyelashes was significantly more common
in malignant eyelid tumors. In addition, Williams et al.® showed that
identifying abnormal growth was useful in differentiation between
BCC and DN. Dermoscopy showed ulceration in six of 16 BCC cases
in a study by Vaccari et al.,'° and in only two of 12 in the Williams
et al.8 series. A relatively high proportion of ulcerated lesions was
observed in our study, which could be related to a high proportion of
nodular BCC. Similarly to the previous studies, ulceration was found
to be an important clinical feature differentiating nodular BCC from
its clinical mimickers, namely DN and hidrocystoma. Alteration in
eyelash growth was a differential feature between BCC and DN, but
not between BCC and hidrocystoma.

Pigmented structures observed on dermoscopy are consid-
ered important diagnostic clues for benign and malignant skin tu-
mors. According to Cinotti et al.® and Williams et al.,® brown color
may be helpful in dermoscopic differentiation between BCC and
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TABLE 1 Clinical and dermoscopic features of eyelid margin tumors. Numbers and percentages (in brackets) for each variable have

been provided

Melanoma/ Combined Solar
Basosquamous melanoma in Dermal Nevus Blue nevus dermal  Epidermal Melanophages lentigo/
BCC, SCC, carcinoma, situ/SAMPUS,  nevus, lipomatosus, nevus, and blue, nevus, accumulation,  ephelis
n=8 n=0 n=1 n=3 n=13 n=1 n=3 n=1 n=1 n=2 cutis,n=2
Sex
Male 2(25) 0 2(66.7) 5(38.5) O 0 0 0 0 1
Female 6(75) 1 1(33.3) 8(61.5) 1 3 1 1 2 1
Phototype
I/n 6(75) 1 3 6462 1 2(66.7) O 1 0 2
I 2(25) 0 0 7(53.8) O 1(33.3) 1 0 2 0
Lesion history
<1year 2(25) [0] 0 1(7.7) 0 1(3.3) 6] 0 0 0
1-5years 1(12.5) 1 2(66.7) 1(7.7) 1 0 0 0 1(50) 0
>5years 1(12.5) 0 1(33.3) 2(154) O 0 1 0 0 0
Unknown 4(50) 0 0 9(69.2) 0 2(66.7) O 1 1(50) 2
Eyelid margin
Upper 7(87.5) 0 0 4(30.8) 1 2(66.7) O 0 0 1
Lower 1(12.5) 1 3 9(69.2) 0 1(33.3) 1 1 2 1
Site
Mucocutaneous 3(37.5) 0 2(66.7) 10(76.9) O 1(33.3) 1 0 0 1
junction
Anterior margin/ 8 (100) 1 3(100) 8(61.5) 1 1(33.3) 0 1 2 2
lashline
Morphology
Flat 0 0 2(66.7) 4/12 0 0 0 0 2 2
(33.3)
Partially/slightly 1(12.5) 0 0 3/12(25) O 2(67.7) 1 1 0 0
elevated
Nodular 7(87.5) 1 1(33.3) 5/12 1 0 0 0 0 0
(41.7)
Alteration in 7 (87.5) 1 0 1(7.7) 1 0 0 0 0 0
the eyelash
growth
Ulceration 6(75) 1 0 0 0 0 0 0 0 0
Dermoscopic
features
Structureless blue 0 0 1(33.3) 4(30.8) 0 2(66.7) 0O 0 2 0
Structureless 3(37.5) 0 0 0 0 0 0 0 0 0
yellow
Structureless pink 8 (100) 0 1(33.3) 3(23.1) 1 0 0 0 0 0
Structureless gray 0 2(66.7) 5(38.5) 0 3 0 0 1(50) 0
Structureless 0 0 2(66.7) 4(30.8) O 0 1 0 0 2
brown
Structureless 5(62.5) 0 0 4(30.8) 1 0 0 0 0 0
white
Structureless 0 0 0 1(7.7) 0 1(33.3) 0 0 0 0
black
Dots brown 0 0 0 4(308) O 0 1 0 0 0
Dots blue 0 0 0 0 0 0 0 0 0 0
Dots gray 0 0 1(33.3) 1(7.7) 0 0 0 0 0 0
Dots black 0 0 0 0 0 0 1 0 0 0
Clods/globules 0 0 0 0 0 0 0 0 0 0

blue
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Cystadenoma
apocrinale et Keratosis Non-
Hidrocystoma, steatocystoma, Inflammatory Hemangioma, seborrhoica, Keratoacanthoma, Benign, Malignant, Melanocytic, melanocytic,
n=6 n=1 tumor,n=1 n=2 n=4 n=1 n=238 n=12 n=26 n=24
4(66.7) 1 0 0 1(25) 1 13(34.2) 4(33.3) 8(30.8) 9(37.5)
2(33.3) 0 1 2 3(75) 0 25(65.8) 8(66.7) 18(69.2) 15(62.5)
5(83.3) 0 1 2 1(25) 1 22(579) 10(83.3) 15(57.7) 17 (70.8)
1(16.7) 1 0 3(75) 0 16 (42.1) 2(16.7) 11(42.3) 7(29.2)
1(16.7) [0] 1 0 0 1 5/37 (13.5) 2(16.7) 2(7.7) 5/23(21.7)
0 1 0 0 0 0 4/37(10.8) 4(33.3) 5(19.2) 3/23(13)
0 0 0 0 1(25) 0 4/37(10.8) 2(16.7) 4(15.4) 2/23(8.7)
5(83.3) 0 0 1 3(75) 0 24/37(64.9)  4(33.3) 15(57.7) 13/23(56.5)
2(33.3) 0 0 4 1 15(39.5) 1(8.3) 8(30.8) 8(33.3)
4(66.7) 1 1 2 0 0 23(60.5) 11(91.7) 18(69.2) 16 (66.7)
1(16.7) 0 1 0 0 0 15(39.5) 5(41.7) 15(57.7) 5(20.8)
6 1 1 2 4 1 30(78.9) 12(100) 18(69.2) 24 (100)
0 0 0 0 0 0 8/36(22.2) 2(16.7) 10/24(41.7) O
1(16.7) 0 0 1(50) 0 0 9/36 (25) 1(8.3) 7/24(29.2) 3(12.5)
5(83.3) 1 1 1(50) 4 1 19/36(52.8) 9(75) 7/24(29.2) 21(87.5)
2(33.3) 0 1 1(50) 1(25) 0 7(18.4) 8(66.7) 2(7.7) 13(54.2)
0 0 0 0 1(25) 0 1(2.6) 7(58.3) 0 8(33.3)
2(33.3) 0 0 1(50) 0 0 11(28.9) 1(8.3) 9(34.6) 3(12.5)
3(50) 0 0 0 1(25) 1 5(13.2) 3(25) 0 8(33.3)
1(16.7) 1 0 1(25) 1 8(21.1) 9(75) 5(19.2) 12 (50)
2(33.3) 0 0 2 0 0 13(34.2) 2(16.7) 11(42.3) 4(16.7)
0 0 0 0 0 0 7(18.4) 2(16.7) 9(34.6) 0
4(66.7) 0 1 0 1(25) 1 12(31.6) 5(41.7) 5(19.2) 12 (50)
0 0 0 0 0 0 2(5.3) 0 2(7.7) 0
0 0 0 0 0 0 5(13.2) 0 5(19.2) 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1(2.6) 1(8.3) 2(7.7) 0
0 0 0 0 0 0 1(2.6) 0 1(3.8) 0
0 1 0 0 0 0 1(2.6) 0 0 1(4.2)

(Continues)
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TABLE 1 (Continued)
Melanoma/ Combined Solar

Basosquamous melanomain

Dermal

Nevus Blue nevus dermal Epidermal Melanophages lentigo/

BCC, SCC. carcinoma, situ/SAMPUS,  nevus, lipomatosus, nevus, and blue, nevus, accumulation,  ephelis
n=8 n=0 n=1 n=3 n=13 n=1 n=3 n=1 n=1 n=2 cutis,n=2

Clods/globules 0 0 0 0 0 0 0 0 0 0
white

Clods/globules 0 0 1(33.3) 2(15.4) 0 0 1 1 0 1
brown

Clods/globules 0 0 0 0 0 0 0 0 0 0
red

Clods/globules 0 0 0 0 0 0 0 0 0 0
yellow

Globules purple 0 0 0 0 0 0 0 0 0 0

Vessels - 4 (50) 0 1(33.3) 6462 1 0 0 0 0 0
branched
(arborizing)

Vessels - linear 0 0 0 0 0 0 0 0 0 0
irregular

Vessels - dotted 0 0 0 0 0 0 0 0 0 0

Vessels - curved 0 0 0 0 0 0 0 0 0 0

Polymorphic (2 lub 4 (50) 1 0 1(7.7) 0 0 0 1 0 0
wiecej typéw
naczyn)

Vessel distribution 0 0 0 0 0 0 0 0 0 0
- clustered

Vessel distribution 0 0 0 0 0 0 0 0 0 0
- unspecific

Vessel distribution 0 0 0 0 0 0 0 0 0 0
- regular

Lines reticularand O 0 0 0 0 0 0 0 0 0
thin brown

Lines reticular 0 0 0 0 0 0 0 0 0 1(50)
thick

Starry milia-like 2(25) 1 0 0 0 0 0 0 0 0
cyst

Zigzag pattern/ 0 0 1(33.3) 0 0 0 0 0 0 0
rhomboid
structure

Pigmented areas 0 0 0 0 0 0 1 0 0 0
sparing
meibomian
glands

Cloudy milia-like ~ 1(12.5) 0 0 1(7.7) 0 0 0 0 0 0
cysts

Half-moon sign 0 0 0 0 0 0 0 0 0 0

Pseudopods 0 0 0 0 0 0 0 0 0 1(50)

Perpendicular 3(37.5) 0 0 0 0 0 0 0 0 0
vessels

Abbreviations: BCC, basal cell carcinoma; SAMPUS, superficial atypical melanocytic proliferations of unknown significance; SCC, squamous

cell carcinoma.

hypopigmented DN, their presence indicating towards the latter.
However, our study does not confirm this observation. This could
be related to the proportion of pigmented BCC in the studied
population.

Besides pigmented structures, vessel morphology is one of the
most important dermoscopic clues for identifying BCC. Recently,

|10

Vaccarietal.”” suggested that linear vessels arranged perpendicularly

to the eyelid margin are additional vascular pattern typical of BCC.
However, according to our observations these perpendicular ves-
sels are not a pathognomonic feature of BCC. In our material, they
were observed in BCC patients, but also accompanied other benign
and malignant tumors. It is possible that perpendicular vessels may
represent more defined vessels that may occur as a physiological
variant within the eyelid margin. Additionally, half of our BCC cases
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Cystadenoma
apocrinale et Keratosis Non-

Hidrocystoma, steatocystoma, Inflammatory Hemangioma, seborrhoica, Keratoacanthoma, Benign, Malignant, Melanocytic, melanocytic,
n=6 n=1 tumor,n=1 n=2 n=4 n=1 n=238 n=12 n=26 n=24
0 0 0 0 0 0 0 0 0 0
0 0 0 0 1(25) 0 6(15.8) 1(8.3) 6(23.1) 1(4.2)
0 0 0 0 0 0 0 0 0 0
0 1 0 0 2(50) 0 3(7.9) 0 0 3(12.5)
0 0 0 1(50) 0 0 1(2.6) 0 0 1(4.2)
5(83.3) 0 0 0 0 1 12(31.6) 5(41.7) 8(30.8) 9(37.5)
0 1 0 0 0 1(2.6) 0 0 1(4.2)

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 1 0 1(25) 0 4(10.5) 5(41.7) 2(77) 7(29.2)
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1(2.6) 0 1(3.8) 0
0 0 0 0 0 0 0 3(25) 0 3(12.5)
0 0 0 0 0 0 0 1(8.3) 1(3.8) 0
0 0 0 0 0 0 1(2.6) 0 1(3.8) 0
0 0 0 0 1(25) 0 2/37(5.4) 1(8.3) 1(3.8) 2/23(8.7)
1(16.7) 0 0 0 0 0 2(5.3) 0 0 2(8.3)
0 0 0 0 0 0 1(2.6) 0 1(3.8) 0
0 0 0 0 0 0 0 3(25) 0 3(12.5)

presented with polymorphic vessels. Their presence was also noted
in a study by Vaccari et al.*°

In a recent study by Williams et al.,® the authors compared der-
moscopic features of eyelid margin BCC with DN and found out
that both tumors were more commonly located on the lower eye-
lid. Variables that significantly differed between both groups were

location on the anterior margin/ash line, skin-colored/pink lesion,

irregular surface, and eyelash disruption which favored the diagno-
sis of BCC. In contrast, location on the mucocutaneous junction, the
presence of brown color, regular surface, and globules were signifi-
cantly more common in dermal nevi. Interestingly, features typically
observed in BCC in other anatomical locations - such as arboriz-
ing vessels and ulceration - did not show statistical significance.
Nevertheless, the authors point out that BCC and DN differed in

85U8017 SUOWIWOD BA1Te81D) 3|qeol (dde 8y} Aq pauenob ae sspile VO ‘8sN JO Sa|n. 10y AkeldTauljuQ A1 UO (SUONIPUCD-pUe-SWe) Lo A IM Aleld 1 joulUo//Sdny) SUORIPUOD pue SWie | 8y} 88S *[£202/20/6T] Uo AriqTauliuo AS|IM isepo Jo AisieAun [eoIpsIN Aq 6THIT 8ETS-OFET/TTTT OT/I0P/W0D A8 1M Aeiq1ul|uo//Stny Wouy papeojumoqd ‘6 ‘220z ‘8ET8IVET



st
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ASSOCIATION

FIGURE 1 Clinical and dermoscopic features of non-pigmented eyelid margin tumors often difficult to differentiate clinically. (a,b) Non-
pigmented nodular basal cell carcinoma. Dermoscopy shows arborizing vessels (branched, focused; white arrow), yellow structureless areas
corresponding with ulceration (black arrow) and madarosis. (c,d) Non-pigmented dermal nevus. Dermoscopy shows branched, pinkish vessels
which tend to run in a more geometrical, straight manner compared to those in basal cell carcinoma (green arrow). There is no madarosis or
ulceration. (e,f) Apocrine non-pigmented hidrocystoma. Dermoscopy shows flesh-colored structureless area, subtle branched vessels and
characteristic semilunar yellowish, crescent-shape structureless area: half-moon sign (yellow arrow)

FIGURE 2 Dermoscopic aspects previously not mentioned in the context of eyelid margin tumors. (a) Clinical presentation of infiltrative
basal cell carcinoma. (b) Black arrow shows starry milia-like cyst. (c) Clinical presentation of nodular basal cell carcinoma. (d) Blue arrow
shows cloudy milia-like cyst. (e) Clinical presentation of melanoma in situ. (f) White arrow shows zigzag pattern/rhomboid structure

.
§
8
N
©
o
g
g
)
)
3
=
4
g
g
g
8
=
2
8
5
o
o
S
5
=3
8
=
R
°
g
<
2
8
c
S
<
@
Q.
<
Qo
@
Q
2
z
e
o
Ed
:
C
g
8
E
g
S
8
8
g
3
=
Q
3
2
a
g
s
S
2
2
il
g
g
g
2
=
2
8
2
[
3
@
2
2
8
s
g
S
E
2
o
Et
:
[
g‘
3
<
=
8
=%
e
8
g
2
S
8
2
@
!
<
S
g
2
3
3
=
g
@
Q
g
5
g
3
3
=}
?
C



JAWORSKA ET AL.

FIGURE 3 Clinical and dermoscopic features of pigmented eyelid margin tumors difficult to differentiate clinically and dermoscopically.
On dermoscopy, all tumors present with blue structureless areas. (a,b) Pigmented hidrocystoma. (c,d) Hemangioma. (e,f) Blue nevus. (g,h)

Accumulation of melanophages

FIGURE 4 Lesions of the eyelid margin the dermoscopic image of which has not been previously published in this anatomical region. (a,b)
Cystadenoma apocrinale et steatocystoma. Dermoscopy shows blue globules. (c,d) Lentigo solaris. Dermoscopy shows brown lines reticular
and structureless areas. (e,f) Seborrheic keratosis. Dermoscopy shows the presence of light-brown globules

vessel morphology as those observed in DN were comparatively
more blurred and pink than bright and in focus, a finding which is in
line with previous studies.

Recently, there is growing interest in yellow structures observed
in BCC, though they have not been previously described in eyelid
margin tumors.*? In our study, we observed the presence of starry
milia-like cysts and cloudy milia-like cysts. We have not observed

multiple aggregated yellow-white globules (MAY globules), recently
studied by Navarrete-Dechent et al.,'* which correspond with the
presence of calcifications and are more commonly observed in high-
risk BCC subtypes.

Another structure not previously described in dermoscopic stud-
ies are semilunar, yellowish, crescent-shaped structureless areas
observed exclusively in hidrocystomas. Previously, this structure
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FIGURE 5 Lesions of the eyelid margin, the dermoscopic image of which has not been previously published in this anatomical region. (a,b)
Naevus melanocyticus dermalis (lipomatosus). Dermoscopy shows branched vessels and pinkish background. (c,d) Basosquamous carcinoma.
Dermoscopy shows polymorphic vessels, ulcerations, and starry milia-like cysts. (e,f) Keratoacanthoma. Dermoscopy shows branched

vessels and yellow-white-pink structureless areas

1.1 and observed with an unaided eye.

was mentioned by Sacks et a
According to the authors of that study, these structures may cor-
respond with lipid-rich cellular debris produced during decapitation
secretion. Similarly to the authors, we have not observed any struc-
tures in histopathological examination that could otherwise explain
their presence.

Regarding dermoscopic studies on pigmented eyelid tumors, our
knowledge remains limited, as only five cases of melanoma in this
location have been published so far.8'®

Similarly to Cinotti et al., we have not observed pigmentation
organized in lines on the eyelid mucocutaneous margin. However,
we observed lines present as a zigzag pattern (angulated lines, rhom-
boid structures) in one of our melanoma series affecting the anterior
eyelid margin. These melanomas, on dermoscopy, were similar to
classical facial lentigo maligna melanoma.

The study provides additional dermoscopic clues in the as-
sessment of eyelid margin tumors. Some observations reported
previously to be typical of BCC (i.e., linear vessels arranged perpen-
dicularly to the eyelid margin) were documented also in other cases,
and according to our study cannot be useful as a pathognomonic
feature. In contrast, it seems that yellow structures (half-moon sign,
starry milia-like cysts) may be important dermoscopic features,
though further studies are needed to confirm our observations.

Due to the retrospective character of the study, some clinical data
was missing. Some lesions presenting with long, stable history and

typical dermoscopic features were not excised, so the frequency of
analyzed structures may not fully mirror the whole spectrum observed
in daily practice. Images performed with polarized videodermoscopy
were not available, so it was not possible to include structures ob-
served in polarized mode in our study. Another limitation is the fact
that some of the diagnoses were represented by single cases; there-
fore, dermoscopic findings could not be statistically analyzed.
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Ophthalmic manifestations of Demodex spp. infection —
what should a dermatologist know?

Okulistyczne manifestacje infekcji Demodex spp. — co powinien wiedzie¢ dermatolog?
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ABSTRACT
CORRESPONDING AUTHOR/ Ocular demodecosis is a disease caused by Demodex folliculorum and
ADRES DO KORESPONDENC]!: Demodex brevis mites. Demodex folliculorum inhabits eyelash hair follic-
Karolina Jaworska les, while Demodex brevis inhabits the meibomian glands and glands of
Katedra i Klinika Okulistyki Zeiss. The pathogenic role of Demodex mites is still under discussion.
Katedra i Klinika Dermatologii, Numerous studies indicate that they are the etiological factor of many
Wenerologii i Alergologii ailments of the protective apparatus of the eye and its anterior segment
Gdanski Uniwersytet Medyczny (e.g., blepharitis, tear film disorders, corneal lesions). Symptoms may
Gdansk, Polska include: decreased visual acuity, itching around the eyes, dry eyes or
tel.: +48 501 894 308 tearing, foreign body sensation, impaired contact lens tolerance, recur-
e-mail: kkozubowska@wp.pl rent styes or chalazions. Currently, the most commonly used method of

diagnosis of Demodex infestation is microscopic examination of epilated
eyelashes. There are no uniform standards for the treatment of ocular
demodecosis.

Key words: Demodex, folliculorum, brevis, demodecosis.

STRESZCZENIE

Demodekoza oczna jest choroba wywolywang przez roztocza gatun-
ku Demodex folliculorum i Demodex brevis. Demodex folliculorum zasiedla
mieszki wlosowe rzes, natomiast Demodex brevis gruczoly Meiboma
i Zeissa. Rola patogenetyczna nuzeficow pozostaje przedmiotem dys-
kusji. Liczne badania wskazuja, Ze s czynnikiem etiologicznym wielu
dolegliwosci aparatu ochronnego oka oraz jego przedniego odcinka
(m.in. zapalenia powiek, zaburzen filmu 1zowego, zmian rogéwko-
wych). Do objawéw zglaszanych przez pacjenta moga naleze¢: po-
gorszenie ostrosci wzroku, $wiad okolicy oczu, uczucie suchosci oczu
badz 1zawienie, wrazenie ciata obcego, zaburzenia tolerancji soczewek
kontaktowych, nawracajace jeczmienie czy gradéwki. Obecnie najpow-
szechniej stosowana metoda diagnostyki nuzerica jest badanie mikro-
skopowe epilowanych rzes. Nie istnieja jednolite standardy leczenia
demodekozy ocznej.

Stowa kluczowe: Demodex, folliculorum, brevis, demodekoza.
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INTRODUCTION

WPROWADZENIE

Demodex is one of the most common external para-
sites in humans [1, 2]. Sixty-five species of Demodex
have been described, but only two - Demodex follicu-
lorum and Demodex brevis - live on the surface of the
body. The nose, cheeks, forehead, temples, chin, ex-
ternal auditory canal, scalp, eyelids and upper chest
are the most common places for their occurrence due
to the greater number of sebaceous glands and in-
creased sebum production [3]. The disease they cause
is called demodecosis [4].

PATHOPHYSIOLOGY

The life cycle of Demodex lasts 15-21 days and
takes place in a single host. The female lays about
20 eggs, from which larvae develop [5]. A larva
develops into a protonymph, then into a nymph,
a deutonymph and eventually an adult form [6]. Ma-
ture Demodex folliculorum specimens are approximate-
ly 290 pm in length and their larvae are 280-365 pm
in length. Mature Demodex brevis specimens are ap-
proximately 190 pm in length and their larvae are
105-165 pm in length [7]. Males are smaller than the
females. The body of Demodex is translucent, covered
with a hard exoskeleton, and consists of three parts
- gnathosomes, podosomes and opisthosomes. A ma-
ture specimen has 4 pairs of legs allowing rather fast
movement and spreading. It is believed to be able to
migrate from one hair follicle to another at a speed
of 16 mm/hours. Migration likely occurs at night, al-
though individuals have been found on the skin sur-
face also during the day [8]. Demodex feeds on glan-
dular secretions and secretory cells, blood filtration,
host epithelial cells, and possibly keratin [1, 9].

Demodex is a vector for bacteria such as Streptococ-
cus spp., Staphylococcus spp. or Bacillus oleronius, as
well as for viruses and fungi. Bacterial antigens on
the surface of mites can trigger an inflammatory re-
sponse, while bacteria present in the intestine of the
parasite (Bacillus oleronius) can stimulate proliferation
of mononuclear cells in the peripheral blood of an
infected person [6].

In the pathogenesis of demodecosis, the granulo-
matous reaction to the foreign body - the chitinous
sheath, as well as mite lipases and proteases lying in
the cylindrical dandruff, may also play a role [1, 4].
Demodex can stimulate the host’s immune system
and increase the secretion of pro-inflammatory cy-
tokines [10].

Because of a possibility of demodecosis in patients
without clinical symptoms, it has been postulated
that they become pathogenic only in the case of in-
tensive multiplication [11]. However, there are no
studies clearly indicating the minimum number of in-

486

Nuzeniec, nalezacy do gromady pajeczakéw,
podgromady roztoczy, jest jednym z najczesciej wy-
stepujacych pasozytéw zewnetrznych u ludzi [1, 2].
Opisano 65 gatunkéw nuzencoéw, jednak tylko dwa
- nuzeniec ludzki (Demodex folliculorum) i nuzeniec
krotki (Demodex brevis) - pasozytuja na powierzchni
skory. Nos, policzki, czolo, skronie, podbrédek, prze-
wod stuchowy zewnetrzny, skéra owlosiona glowy,
powieki i gérna czes¢ klatki piersiowej sa miejscami
najczestszego ich wystepowania z powodu duzej licz-
by gruczotéw tojowych i zwiekszonego wydzielania
toju [3]. Choroba, jaka wywoluja, nazywana jest de-
modekoza [4].

PATOFIZJOLOGIA

Cykl zyciowy nuzerica trwa 15-21 dni i odbywa
si¢ u jednego zywiciela. Samica sktada okoto 20 jaj,
z ktérych rozwijaja sie larwy [5]. Larwa przeksztal-
ca sie w postaé protonimfy, ta w nimfe, deutonimfe
i w koricu w forme dorostq [6]. Dojrzale osobniki De-
modex folliculorum maja okoto 290 pm dtugosci, a for-
my larwalne 280-365 pm. Dojrzate osobniki Demodex
brevis majg okoto 190 um dtugosci, a formy larwalne
105-165 pm [7]. Samiec jest mniejszy od samicy. Cia-
o nuzenica jest pélprzezroczyste, pokryte twardym
egzoszkieletem, trzy czesci to - gnathosoma, podosoma
i opisthosoma. Dojrzaly osobnik ma 4 pary odnézy, kto-
re ulatwiaja mu doé¢ szybkie rozprzestrzenianie sie.
Uwaza sig, ze potrafi on migrowac z jednego do dru-
giego mieszka wlosowego z predkoscia 16 mm/ godz.
Migracja prawdopodobnie wystepuje w nocy, choé¢
osobniki znajdywano na powierzchni skéry takze
podczas dnia [8]. Nuzerice odzywiaja sie wydzieli-
nami i komoérkami wydzielniczymi gruczotéw, prze-
saczem krwi, komérkami nablonkowymi gospodarza
oraz prawdopodobnie keratyna [1, 9].

Nuzerice stanowig wektor dla bakterii, takich jak
Streptococcus spp., Staphylococcus spp. lub Bacillus
oleronius, a takze dla wiruséw i grzybéw. Antygeny
bakteryjne na powierzchni roztoczy moga wywotac
reakcje zapalna, podczas gdy bakterie obecne w je-
licie pasozyta (Bacillus oleronius) moga stymulowac
proliferacje komérek jednojadrzastych we krwi ob-
wodowej osoby zarazonej [6].

W patogenezie nuzycy znaczenie moze odgrywac
rowniez reakcja ziarniniakowa na ciato obce - chi-
tynowa ostonke, a takze lipazy i proteazy roztoczy
zalegajace w cylindrycznym tupiezu [1, 4]. Nuzerice
moga stymulowac ukiad immunologiczny gospoda-
rza i zwiekszac sekrecje cytokin prozapalnych [10].

Ze wzgledu na mozliwos¢ wystepowania nuzen-
coéw u pacjentéw bez objawéw klinicznych postuluje
sig, Ze staja sie one patogenne dopiero w przypadku
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dividuals necessary to cause pathological symptoms
[12]. Potential benefits of their presence, such as the
control of bacterial activity, protection against other
mites, or participation in the regulation of immune
processes around the eye protecting against hyper-
sensitivity reactions to environmental allergens are
also pointed out [9].

EPIDEMIOLOGY

Transmission of Demodex spp. is the result of close
or direct contact with the skin (containing larvae or
adult animals), contact with dust containing mite eggs,
contact with an infected person’s bedding, or the use
of common personal care items or cosmetics [6, 11].

Demodex infestations is found among people of all
races [8]. Liu et al. [13] found that Demodex infestation
affected 84% of 60-year-old patients and 100% of the
population over 70 years of age. Gao et al. [14] found
the presence of demodecosis on the skin of eyelids and
nose in 4% of respondents under the age of 19, 30%
in the age group 20-80 years, and 47% in people over
80 years of age. Newborns are not colonized by Derno-
dex, and the infestation progresses with age through
transmission from adult family members [15]. Prob-
ably, progressing maturity of sebaceous glands pro-
vides an appropriate environment for Demodex infesta-
tion [8]. Patel et al. [16] conclude that in young adult
and in pediatric patients maintaining good hygiene, af-
fected by chronic inflammation of eyelids, conjunctiva
and cornea, Demodex as an etiological factor of these
ailments should be also taken into account.

The increase in the Demodex population has also
been associated with the occurrence of alopecia,
cancer, polycystic ovary syndrome, HIV infection,
chronic kidney disease, the use of immunosuppres-
sive therapy or hemodialysis [4, 11, 17-19]. Accord-
ing to Keles et al. [20] response disorders cellular
and humoral can promote development Demodex in-
festation. However, in the studies of Kosik-Bogacka
et al. [7], no association with immunosuppression was
confirmed.

Satsié et al. [21] compared dissemination of Dero-
dex folliculorum in eyelashes of patients with prolif-
erative diabetic retinopathy and healthy volunteers.
Presence of Demodex mites was found in microscopic
examination significantly more often in diabetic pa-
tients (27.4%) than in the control group (19.0%), re-
gardless of gender and age. Zhmud and Drozhzhina
[22] showed that the demodecosis of eyelids was
twice as frequent in patients with type 2 diabetes last-
ing for more than 10 years, compared to patients with
a shorter course of the disease.

Gonzalez-Hinojosa et al. [23] in their analysis
showed a more frequent Demodex spp. eyelash infes-
tation among patients diagnosed with rosacea com-
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intensywnego namnazania [11]. Nie ma jednak badari
jasno stanowigcych o minimalnej liczbie osobnikéw
niezbednych do wywotania objawéw chorobowych
[12]. Wskazywano réwniez na potencjalne korzysci
wynikajace z ich obecnosci, takie jak kontrola aktyw-
nosci bakterii, ochrona przed innymi roztoczami czy
udzial w regulacji proceséw immunologicznych oko-
licy oka chronigcych przed reakcjami nadwrazliwosci
na alergeny srodowiskowe [9].

EPIDEMIOLOGIA

Transmisja Demodex spp. jest efektem bliskiego lub
bezposredniego kontaktu ze skorg (zawierajaca larwy
lub dojrzate osobniki), z kurzem zawierajacym jaja
roztoczy, z posciela osoby zarazonej lub z korzysta-
nia ze wspoélnych przedmiotéw higieny osobistej lub
kosmetykoéw [6, 11].

Nuzerice stwierdzano u ludzi wszystkich ras [8].
W pracy Liu i wsp. [13] infestacja nuzericem dotyczy-
ta 84% pacjentéw 60-letnich i 100% populacji powyzej
70. roku zycia. Gao i wsp. [14] stwierdzili obecnosé
nuzencéw na skérze powiek i nosa u 4% badanych
w wieku ponizej 19 lat, u 30% w przedziale wieko-
wym 20-80 lat i u 47% os6b powyzej 80. roku zycia.
Skoéra noworodkéw nie jest skolonizowana przez
nuzence, a infestacja postepuje z wiekiem poprzez
transmisje od dorostych czlonkéw rodziny [15].
Prawdopodobnie postepujaca dojrzalosé¢ gruczotow
tojowych zapewnia odpowiednie srodowisko dla in-
festacji [8]. Patel i wsp. [16] zaznaczajg, aby u pacjen-
tow w mlodym wieku i pediatrycznych, o dobrym
stanie higieny, u ktérych wystepuja przewlekle stany
zapalne powiek, spojéwek i rogéwki, wzigé pod uwa-
ge takze te infestacje jako czynnik etiologiczny.

Wzrost populacji nuzeicéw powigzano takze
z wystepowaniem lysienia, nowotworami, zespolem
policystycznych jajnikéw, zakazeniem HIV, przewle-
kia choroba nerek, stosowaniem terapii immunosu-
presyjnej czy hemodializ [4, 11, 17-19]. Wedtug Keles
i wsp. [20] zaburzenia odpowiedzi komérkowej i hu-
moralnej moga sprzyjac¢ rozwojowi infestacji nuzen-
cem, jednak w badaniach Kosik-Bogackiej i wsp. [7]
nie potwierdzono zwigzku z immunosupresjq.

Satsié i wsp. [21] poréwnali rozpowszechnie-
nie Demodex folliculorum w obrebie rzes pacjentow
z proliferacyjna retinopatia cukrzycowa i zdrowych
ochotnikéw. Obecnos¢ nuzetica ludzkiego stwier-
dzano w badaniu mikroskopowym istotnie czesciej
u pacjentéw z cukrzyca (27,4%) niz w grupie kon-
trolnej (19,0%), niezaleznie od pici i wieku. Zhmud
i Drozhzhina [22] wykazali demodekoze powiek
dwukrotnie czesciej u pacjentéw z cukrzyca typu
2 trwajaca ponad 10 lat w poréwnaniu z chorymi o
krétszym przebiegu schorzenia.
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pared to healthy people. Demodex was detected more
often in patients with the maculopapular form of ro-
sacea than in those with the erythematous-telangiec-
tatic form of the disease. The ocular form of rosacea
was not diagnosed in any of the subjects. The authors
found no studies in the literature assessing the fre-
quency and severity of ocular rosacea symptoms de-
pending on the presence of Demodex spp. infestation.

The following factors also affect multiplication of
Demodex mites: type of skin (47% of people with oily
skin, 26.6% of people with dry skin and 33.9% of peo-
ple with combination skin), use of phototherapy, coex-
istence of androgenic alopecia, perioral inflammation,
living conditions, humid climate, wearing glasses and
insufficient level of hygiene [8, 9, 11, 17, 24-26].

The influence of body mass index (BMI) and preg-
nancy on the occurrence of the disease is not clear.
The available data on the incidence of Demodex mites
depending on gender are ambiguous [11, 26].

OCULAR DEMODECOSIS

Demodex folliculorum occupies eyelashes and hair
follicles, while the Demodex brevis occupies sebaceous
glands of eyelashes and meibomian glands [3]. Cur-
rently, a link is indicated between the presence of
Demodex mites and blepharitis, pathological changes
within the cornea, or tear film disturbances.

MANIFESTATIONS OF OCULAR DEMODECOSIS

Changes in eyelids

Patients presenting symptoms of blepharitis usu-
ally complain of itching of eyelids and eyebrows,
a burning sensation of eyelids, increased sensitivity
to light, smoke and dust, as well as a foreign body
sensation under eyelids [3]. Moreover, the increased
production of pro-inflammatory factors may lead to
increased vascularization of the eyelid margin, which
is visible as erythema and telangiectasia (fig. 1) [27].
Blepharitis results from penetration of Demodex mites

,‘--

Figure |. Redness of the eyelid margin

Rycina |. Przekrwienie brzegu wolnego powieki
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Gonzalez-Hinojosa i wsp. [23] stwierdzili czestsze
wystepowanie infestacji rzes Demodex spp. u pacjen-
téw z rozpoznanym tradzikiem rézowatym w poréw-
naniu z osobami zdrowymi. Nuzefice wykrywano
czesciej u pacjentéw z postacia grudkowo-krostkowa
tradziku r6zowatego niz u tych z postacig rumienio-
wo-teleangiektatyczna schorzenia. U zadnej sposréd
badanych 0s6b nie rozpoznano postaci ocznej tradziku
rézowatego. Autorzy nie odnalezli w pi$émiennictwie
badari oceniajacych czesto$é wystepowania oraz nasi-
lenia objaw6w tradziku rézowatego ocznego w zalez-
nosci od obecnosci infestacji Demodex spp.

Na namnazanie si¢ nuzencéw wplyw maja takze:
wydzielanie loju (nuzerice stwierdzano u 47% os6b
ze skorg ttusta, u 26,6% oséb ze skoéra sucha iu 33,9%
z cechami mieszanymi skory), stosowanie fototerapii,
wspdlistnienie lysienia androgenowego, zapalenia
okotoustnego, styl zycia, wilgotnoé¢ powietrza, no-
szenie okularéw oraz niedostateczny poziom higieny
[8,9, 11,17, 24-26].

Wplyw wskaznika masy ciata (body mass index -
BMI) oraz cigzy na wystepowanie schorzenia nie jest
znany. Dostepne dane dotyczace czestosci wystepo-
wania nuzenicéw w zaleznosci od plci takze sa niejed-
noznaczne [11, 26].

DEMODEKOZA OCZNA

Demodex folliculorum zajmuje rzesy i mieszki wto-
sowe, podczas gdy Demodex brevis gruczoty lojowe
rzes i gruczoly tarczkowe [3]. Obecnie wskazuje sie
na zwigzek wystepowania nuzericow z zapaleniem
brzegéw powiek, zmianami patologicznymi w obre-
bie rogéwki oraz zaburzeniami filmu {zowego.

MANIFESTACJE DEMODEKOZY OCZNE]

Zmiany w obrebie powiek

Pacjenci z objawami zapalenia powiek zazwyczaj
skarza sie na S$wiad powiek i okolicy brwi, uczucie
pieczenia powiek, zwiekszong wrazliwos¢ na $wia-
tlo, dym i kurz, jak réwniez uczucie ciata obcego pod
powiekami [3]. Ponadto wskutek wzrostu produkcji
czynnikéw prozapalnych moze dojs¢ do wzmozone-
go unaczynienia brzegu powieki, co widoczne jest
jako rumien i teleangiektazje (ryc. 1) [27]. Zapale-
nie powiek wynika z penetracji nuzeficow w obreb
mieszkéw wlosowych rzes i gruczotéw tarczkowych
oraz hiperplazji nablonka mieszkéw. Dodatkowymi
czynnikami moga by¢ mechaniczna stymulacja wy-
wierana przez osobniki oraz dzialanie patogennych
bakterii zawleczonych przez nuzenica podczas zasie-
dlania lub opuszczania mieszkéw wlosowych czy
gruczotéw tarczkowych [3]. Zwigzek Demodex spp.
z zapaleniem powiek jest jednak kontrowersyjny [6].
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Figure 2. A, B — The “muff” symptom at the base of eyelashes is observed during the examination in a slit lamp

Rycina 2. A, B — Objaw ,mufki” u podstawy rzes obserwowany podczas badania w lampie szczelinowej

into the area of the eyelash hair follicles and meibo-
mian glands, and from follicular epithelial hyperpla-
sia. Mechanical stimulation exerted by individual ani-
mals and the action of pathogenic bacteria introduced
by Demodex during the colonization or departure of
hair follicles or tarsal glands may be additional fac-
tors [3]. The relationship of Demodex spp. with bleph-
aritis, however, remains controversial [6].

Liang et al. [19] demonstrated that Demodex mites,
especially Demodex brevis, was significantly more
prevalent in patients (both adults and children) with
a chalazion, including patients with multiple chala-
zions. Infestation, especially with Demodex brevis, fa-
vors the recurrence of chalazion after surgical treat-
ment. Occurrence of recurrent styes is also noted in
connection with the bacterial superinfections induced
by Demodex [28].

Changes in eyelashes

The most important indicator of Demodex infes-
tation around the eyes is the so-called symptom of
“muff” /cylindrical dandruff visible in a slit lamp,
considered to be a pathognomonic indicator of ocu-
lar demodecosis (figs. 2 A, B) [12, 27]. This symptom
consists of keratin-fatty deposits on the lower part
of the eyelash at its exit from the follicle, resembling
dripping candle wax. Usually, eyelashes of the upper
eyelid are involved, and less often also those on the
lower eyelid [27, 28].

Another specific symptom appears to be follicle
hypertrophy - the skin of eyelids surrounding the
hair follicle protrudes above the surface of the eyelid,
becomes swollen and raised, giving a local presenta-
tion of pyramids or “goosebumps”.

During the infestation with Demodex, we can also
observe the wrong direction of eyelash growth, their
thinning and twisting at the end. This may be due to
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Liang i wsp. [19] wykazali, ze nuzeniec, szcze-
goélnie Demodex brevis, jest znaczaco bardziej rozpo-
wszechniony u pacjentéw (zaréwno dorostych, jak
i dzieci) z gradowka, w tym u pacjentéw z gradéw-
kami mnogimi. Infestacja, szczeg6lnie nuzericem
krétkim, sprzyja nawrotom gradéwki po leczeniu
chirurgicznym. Zaznacza si¢ takze wystepowanie
nawracajacych jeczmieni w zwigzku z indukowany-
mi przez nuzerice nadkazeniami bakteryjnymi [28].

Zmiany w obrebie rzes

Najistotniejszym wskaznikiem infestacji nuzericem
okolicy oczu jest widoczny w lampie szczelinowej
tzw. objaw ,mufki”. Lupiez cylindryczny (cylindrical
dandruff), uwazany za patognomoniczny wskaznik
demodekozy ocznej (ryc. 2 A, B) [12, 27]. Objaw ten
stanowig keratynowo-tluszczowe zlogi na dolnej cze-
§ci rzesy przy jej wyjsciu z mieszka, przypominajace
ociekajacy wosk Swiecy. Zazwyczaj zajete sa rzesy
powieki gérnej, rzadziej takze powieki dolnej [27, 28].

Kolejnym specyficznym objawem wydaje sie hiper-
trofia mieszkéw - skéra powiek otaczajgca mieszek wio-
sowy jest wysunieta powyzej powierzchni powieki, jest
uniesiona, co daje obraz , piramidy” lub , gesiej skérki”.

Podczas infestacji nuzerficem mozna zaobserwo-
wac takze nieprawidlowy kierunek wzrostu rzes,
koricowe Sciericzenie, a takze skrecenie. Przyczyna
moze by¢ zjadanie przez roztocza kory rzesy. Po-
nadto w dlugo trwajacych infestacjach rzesy staja sie
cienkie i famliwe. Moga ulega¢ depigmentacji, praw-
dopodobnie zwigzanej z zakléceniem drogi syntezy
melaniny przez roztocza lub wspéizawodnictwem
o tryptofan [9, 27]. Nuzefice zajmujace glebsze re-
giony mieszkéw wlosowych powoduja dyslokacje
podstawy wlosa, co moze prowadzi¢ do nadmiernej
utraty rzes i brwi [6]. Maja tendencje do gromadzenia
sie w obrebie pojedynczych rzes, pozostawiajac sasia-
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mites eating the eyelash corticular layer. Moreover, in
the case of long-lasting infestations, eyelashes become
thin and brittle. They may become depigmented,
which is possibly related to disruption of the mela-
nin synthesis pathway by mites or by competition for
tryptophan [9, 27]. Demodex mites in deeper regions
of the hair follicle dislocate the base of the hair, which
can lead to excessive loss of eyelashes and eyebrows
[6]. They tend to accumulate within individual eye-
lashes, leaving adjacent eyelashes unoccupied [9].
Occupied follicles usually contain 2-6 individuals,
although they may also be more numerous [6].

Changes in conjunctiva

Inflammation initially involving the eyelid may
spread to the conjunctiva, with the appearance of ir-
ritation of the ocular conjunctiva and a papillary fol-
licular reaction involving the tarsal conjunctiva [13].

There is also a link between Demodex infestation
and the development of pterygium. Demodecosis is
more common in patients with recurrent pterygium
compared to patients with primary pterygium [26].

Changes in cornea

Secondary to blepharitis may be corneal manifes-
tations such as superficial punctate keratopathy, su-
perficial corneal vascularization, marginal infiltrates,
lesions resembling phlyctenule-like lesion, superfi-
cial clouding of the cornea, or nodular scar resulting
from spreading of inflammation [13, 28, 29]. Demodex
brevis is probably more often associated with corneal
manifestations, but this hypothesis requires further
research.

Consequences of Demodex infestation, such as ab-
normal eyelash growth, may contribute to point ero-
sions of the corneal epithelium, or even ulceration
[13]. These changes may lead to a permanent deterio-
ration of visual acuity.

Tear film disorders and contact lens intolerance

As aresult of the obstruction of meibomian glands
and glands of Zeiss, through hyperplasia and kerati-
nization of the epithelium secondary to the presence
of demodecosis, the lipid layer of the tear film is re-
duced (protecting against evaporation of the water
layer of the tear film) and the eye becomes dry, which
may be manifested by fluctuations in the quality of
vision, burning, tearing, foreign body sensation, dry-
ness and stinging [3, 30-32]. A relationship between
Demodex and disturbances in the water layer of the
tear film (responsible for keeping the corneal surface
smooth, providing oxygen to it, ensuring antibacterial
action, and cleaning the eye surface) is unclear [29].

Tarkowski et al. [33] analyzed the relationship be-
tween contact lens intolerance, manifested by discom-
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dujace rzesy wolne od osobnikéw [9]. Zajete mieszki
zwykle zawieraja 2-6 osobnikéw, cho¢ moga one wy-
stepowac réwniez bardziej licznie [6].

Zmiany w obrebie spojéwek

Stan zapalny poczatkowo obejmujacy powieke
moze szerzy¢ sie na spojdwke, objawiajac sie zadraz-
nieniem spojéwki galkowej oraz reakcja grudkowo-
-brodawkowa obejmujaca spojowke tarczkowa [13].

Zaznacza sie takze zwigzek pomiedzy infesta-
cja nuzericem a rozwojem skrzydlika. Demodekoze
czedciej stwierdza sie u pacjentéw z nawracajacym
skrzydlikiem w poréwnaniu z pacjentami ze skrzy-
dlikiem pierwotnym [26].

Zmiany w obrebie rogéwki

Wtérnymi do zapalenia powiek moga by¢ mani-
festacje rogowkowe, takie jak powierzchowna punk-
towata keratopatia, powierzchowna waskularyzacja
rogoéwki, nacieki brzezne, zmiany przypominajace
pryszczykowate zapalenie rogéwki, powierzchow-
ne przymglenie rogéwki czy guzkowata blizna, po-
wstajace na skutek szerzenia si¢ zapalenia [13, 28,
29]. Gatunkiem czeéciej zwigzanym z manifestacjami
rogéwkowymi jest prawdopodobnie Demodex brevis,
jednak kwestia ta wymaga dalszych badan.

Nastepstwa infestacji nuzenicem, takie jak nie-
prawidlowy wzrost rzes, moga przyczyniac sie na-
tomiast do punktowych erozji nabtonka rogéwki,
anawet do powstania jej owrzodzenia [13]. Powyzsze
zmiany moga prowadzi¢ do trwalego pogorszenia
ostrosci wzroku.

Zaburzenia filmu tzowego i nietolerancja
soczewek kontaktowych

W wyniku niedroznosci gruczotéw Meiboma i Ze-
issa, ktora jest wynikiem hiperplazji i keratynizacji
nabtonka wtérng do obecnosci nuzenncéw, docho-
dzi do redukcji warstwy lipidowej filmu tzowego.
Warstwa chroni przed wyparowywaniem warstwy
wodnej filmu 1zowego i jej redukcja powoduje wy-
stapienie suchosci oka, ktéra moze objawia¢ sie fluk-
tuacjami jakosci widzenia, pieczeniem, {zawieniem,
uczuciem ciata obcego, suchosci i ktucia [3, 30-32].
Nieznany jest jednak zwigzek nuzerica z zaburzenia-
mi wodnej warstwy filmu tzowego (odpowiedzialnej
za utrzymywanie gladkiej powierzchni rogéwki, do-
starczanie do niej tlenu, dziatanie przeciwbakteryjne,
oczyszczanie powierzchni oka) [29].

W badaniu Tarkowskiego i wsp. [33] analizowa-
no zwigzek nietolerancji soczewek kontaktowych,
objawiajacy sie dyskomfortem podczas ich nosze-
nia, z infestacja nuzericem. Roztocza stwierdzano
u 92,86% 0s6b badanych z takimi objawami. Jedynie
5,88% pacjentéw, u ktérych w badaniu mikrosko-
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fort, and the infestation of Demodex. Mites were found
in 92.86% of subjects with these symptoms. Only
5.88% of patients with presence of Demodex spp. dem-
onstrated microscopically showed no contact lens in-
tolerance. In the study group, based on the medicla
history, no changes in lifestyle were identified that
could result in contact lens intolerance. It was found
that the reported discomfort of wearing contact lenses
resulted from an abnormal composition of the tear
film, a chronic inflammatory reaction to chitin and
Demodex metabolites, and lipid and protein deposits
on the surface of contact lenses.

Correlation between Demodex mites and
tumors of the eyelid area

There have also been reports of correlation be-
tween ocular demodecosis and development of tu-
mors in the area of eyelids. It cannot be ruled out that
chronic perifollicular inflammation or immunosup-
pression caused by Demodex infestation may promote
the development of basal cell carcinoma in elderly,
immunocompromised, genetically and environmen-
tally predisposed patients. However, a coincidence
of both conditions cannot be ruled out [25]. There
are also reports of a relationship between Demodex
infestation and cancer originating in the sebaceous
glands [29].

A summary of the symptoms associated with ocu-
lar demodecosis is presented in table 1.

Ocular demodecosis — diagnostic procedures

Currently, there is no diagnostic standard for ocular
demodecosis, which results in differences in incidence
of demodicosis reported in various studies [25, 34]. Po-
tential diagnostic criteria for Demodex-induced blepha-
ritis include medical history, slit lamp examination, and
microscopic confirmation of infestation [13].

The classic method of diagnosis of ocular demo-
decosis is microscopic examination of epilated eye-
lashes. Eyelash epilation is a method that requires
the removal of the eyelash from the eyelid together
with the associated deposits/cylindrical dandruff,
and viewing this complex under a light microscope
at a magnification of 100-400x [35, 36]. In the exami-
nation of 8-16 eyelashes, morphology of mites and
their mobility are assessed [36]. Demodex mites are
often seen as tightly attached to the hair, enclosed in
a cylindrical cuff of keratin material (fig. 3) [8]. The
number of mites within individual follicles may vary.
For the examination, thinner eyelashes with cylindri-
cal dandruff visible at the base should be chosen [27].
A few days before the examination, it is recommend-
ed to avoid applying cosmetic preparations to the
eyelid area, including creams, ointments, makeup (es-
pecially mascara), self-tanning agents and others [35].
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powym stwierdzano Demodex spp., nie wykazywa-
to nietolerancji soczewek kontaktowych. W grupie
badanej na podstawie przeprowadzonego wywiadu
nie zidentyfikowano zmian stylu zycia, ktére moégt-
by wpltynaé na nietolerancje soczewek. Uznano, ze
zglaszany dyskomfort noszenia soczewek wynika
z nieprawidlowego sktadu filmu tzowego, przewle-
klej reakcji zapalnej na chityne i metabolity nuzerica
oraz lipidowych i biatkowych depozytéw na po-
wierzchni soczewek kontaktowych.

Zwiazek nuzencéw z nowotworami okolicy
powiek

Donoszono takze o zaleznosci pomiedzy demo-
dekoza oczna a wystepowaniem nowotworéw oko-
licy powiek. Nie mozna wykluczy¢, ze przewlekle
zapalenie okolomieszkowe lub immunosupresja
powodowana przez infestacje nuzericem moga
sprzyjac¢ rozwojowi raka podstawnokomoérkowego
u pacjentéw starszych, z juz obnizona odpornoscia,
genetycznie i srodowiskowo predysponowanych.
Nie mozna jednak wykluczy¢ koincydencji obu
schorzen [25]. Istnieja takZe doniesienia o zwigz-
ku infestacji nuzeficem z rakiem wywodzacym sie
z gruczolow tojowych [29].

Podsumowanie objawéw zwigzanych z demode-
koza oczna przedstawiono w tabeli 1.

Demodekoza oczna — postepowanie
diagnostyczne

Obecnie nie ma standardu diagnostycznego demo-
dekozy ocznej, co skutkuje réznicami w raportowanej
czestosci wystepowania nuzeficow w poszczegolnych
badaniach [25, 34]. Potencjalnymi kryteriami diagno-
stycznymi zapalenia powiek wywolanymi przez nuzen-
ce jest wywiad, badanie w lampie szczelinowej i po-
twierdzenie infestacji w badaniu mikroskopowym [13].

Klasyczna metoda diagnostyki demodekozy
ocznej jest badanie mikroskopowe epilowanych rzes.
Epilacja rzesy to metoda wymagajaca usuniecia rzesy
z powieki razem ze zwigzanymi zlogami/lupiezem
cylindrycznym i ogladaniem tego kompleksu pod
mikroskopem $wietlnym w powiekszeniu 100-400%
[35, 36]. W badaniu, ktéremu podlega 8-16 rzes, oce-
niana jest morfologia roztoczy i ich ruchliwos¢ [36].
Nuzerice sa czesto widziane jako §cisle przylegajace
do wtlosa, zamkniete w cylindrycznym mankiecie
keratynowego materiatu (ryc. 3) [8]. Liczba rozto-
czy w obrebie poszczegblnych mieszkéw moze sie
réznié. Do badania nalezy wybieraé rzesy cierisze,
z widocznym u podstawy tupiezem cylindrycznym
[27]. Kilka dni przed wykonaniem badania zaleca
sie unikanie stosowania na okolice powiek prepara-
tow kosmetycznych [35]. Do epilacji rzes wykorzy-
stuje sie najczesciej pesete. Metoda ta jest uzyteczna
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Table |. Symptoms of ocular demodecosis

Tabela . Objawy demodekozy ocznej

Patient-reported symptoms that may appear in ocular demodecosis/Objawy zgtaszane przez pacjenta, ktére moga
wystepowac¢ w demodekozie ocznej

Redness of eyelid margins/Zaczerwienienie powiek [5, 10]

Eyelid pruritus/Swiad powiek [34]

Foreign body sensation under eyelids/Uczucie ciata obcego pod powiekami [3]

A feeling of heaviness in eyelids/Uczucie ciezkosci powiek [ | 1]

Burning sensation of eyelids/Pieczenie powiek [3]

Eye irritation, conjunctival hyperaemia/Zadraznienie oczu, przekrwienie spojéwek [5, | 1]

Increased sensitivity to light, smoke and dust/Zwiekszona wrazliwos¢ na $wiatfo, dym i kurz [3]

Tearing/tzawienie [22]

Feeling of dry eyes/Uczucie suchosci oczu [5]

Mucinous discharge/éluzowa wydzielina [ 1]

Visual disturbance, glare/Zaburzenia widzenia, ol$nienia [2]

Contact lens intolerance/Nietolerancja soczewek kontaktowych [33]

Symptoms of ocular demodecosis found on physical examination/Objawy demodekozy ocznej stwierdzane w badaniu
przedmiotowym

The "muff” symptom/Objaw ,mufki” [3]

Redness of edges of eyelids/Przekrwienie brzegdéw powiek [3]

Scales on the eyelids and eyebrows/tuski na powiekach i brwiach [3]

Eyelashes: brittle, incorrect growth direction, thinning of ends of eyelashes, twisting, thin, brittle, losing color/Rzesy: tamliwe,
nieprawidtowy kierunek ich wzrostu, kofcowe $cienczenie rzesy, jej skrecenie, cienkie, tamliwe, tracace kolor [3, 9, 27]

Follicle hypertrophy, presentation of pyramids, goosebumps/Hipertrofia mieszkdw, widok piramidy, gesiej skérki [9, 27]

Eye irritation, conjunctival hyperaemia/Zadraznienie oczu, przekrwienie spojéwek [ 1 1, 34]

Mucinous discharge/éluzowa wydzielina [ 1]

Styes, chalazions, especially multiple and recurrent/leczmienie, gradéwki, szczegdlnie graddwki mnogie i nawrotowe [ 19, 28]

Corneal lesions: superficial punctate keratopathy, superficial corneal vascularization, marginal infiltration, superficial haze, corneal

scar, pterygium, corneal erosion, ulceration, pannus/Zmiany rogdéwkowe: powierzchowna punktowata keratopatia, powierzchowna

waskularyzacja rogdwki, nacieki brzezne, powierzchowne przymglenie, blizna rogdwki, skrzydlik, erozja rogdwki, owrzodzenie,

tuszczka [13, 26, 29]

Disorders of the tear film/Zaburzenia filmu fzowego [3]

In the case of eyelash epilation, tweezers are most
often used. This method is useful for assessing the
presence of individuals adhering to eyelashes, but not
colonizing the meibomian glands or other sebaceous
glands of eyelids [8]. It should be remembered that
eyelash epilation is likely to leave some mites in the
follicle. Moreover, Demodex individuals embedded in
the keratin material may be difficult to differentiate,
and the addition of solvents during the test may re-
sult in their loss or destruction [27, 36].

Besides the classic epilation, there is also the eye-
lash rotation method, first described by Mastrota.
It consists in grasping the eyelash with a tool, and
then gently pulling and rotating the eyelash around
the follicle. After a few twists, the mite debris and
opisthosomes begin to emerge from the follicle. As-
sessment of the local condition is possible with a slit
lamp using a magnification of 25-40x, as well as by
transferring impurities emerging from the follicle on
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w odniesieniu do oceny obecnoéci osobnikéw przy-
legajacych do rzes, jednak nie do zasiedlajacych gru-
czoly Meiboma lub inne gruczoly tojowe powiek [8].
Nalezy pamieta¢, ze podczas epilacji rzesy wystepuje
prawdopodobienistwo pozostawienia czesci roztoczy
w mieszku. Zatopione w keratynowym materiale
osobniki nuzenica mogg by¢ trudne do zréznicowa-
nia, a dodanie podczas badania rozpuszczalnikéw
moze spowodowac ich utrate lub zniszczenie [27, 36].

Oproécz klasycznej epilacji, wystepuje réwniez
metoda rotacji rzesy, po raz pierwszy opisana przez
Mastrote. Polega na uchwyceniu rzesy narzedziem,
a nastepnie na jednoczesnym delikatnym pociaga-
niu i rotacji rzesy wokot mieszka. Po kilku skretach,
zanieczyszczenia i opisthosomy roztoczy zaczynaja
wylania¢ si¢ z mieszka. Ocena stanu miejscowego
mozliwa jest przy lampie szczelinowej przy wyko-
rzystaniu powiekszenia rzedu 25-40%, jak réwniez
poprzez przeniesienie na szkietko podstawowe wy-
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the glass slide and assessment under a light micro-
scope [27].

Another method of diagnosis is the pulling the
“muff” / cylindrical dandruff off and then evaluate of
opisthosomes of mites protruding at the edge of the
eyelid using a 25-40x magnification of a slit lamp.

Another technique is to pull the eyelash cleared of
cylindrical dandruff towards the temporal and nasal
areas for 30 seconds, and then assessment of opistho-
somes of individuals appearing in the follicles in a slit
lamp with a magnification of 25-40x [36].

Murphy et al. [37] also proposed a method of ro-
tating the eyelash with the tongs and counting indi-
viduals of D. folliculorum emerging from the bellows
in a slit lamp. The study showed the advantage of
this method over microscopic examination of epilated
eyelashes.

Muntz et al. [36] compared the methods of lash
epilation, rotation, lateral and medial movement of
the lash, removal of cylindrical dandruff and confo-
cal microscopy. The method of removing cylindrical
dandruff has proved to be almost twice as effective
as the method of rotation. The most effective method
was to move the lash laterally and medially, after it
had been cleaned of cylindrical dandruff.

When assessing epilated eyelashes, the appli-
cation of saline to the edge of the coverslip covers
the eyelash with the solution, which protects mites
loosely attached to the eyelash. The use of 100% al-
cohol stimulates migration of Demodex from cylindri-
cal dandruff, and the solution of fluorescein enables
rapid dissolution of dandruff and better visualization
of individuals [13, 38]. Methylene blue also improves
visualization, and 10% potassium hydroxide dis-
solves the keratin cuff [39, 40].

The assessment of epilated eyelash using a smart-
phone with a 90D lens attached to the camera is also
suggested [41].

In the case of intense infestation, it is possible to
observe individuals directly on the edge of the eyelid
or near eyelash follicles, but this is rare due to their
photosensitivity [34].

High-resolution optical coherence tomography
and laser confocal microscopy are methods that allow
identification of Demodex mites in vivo by visualizing
the opisthosome visible at the orifice of the hair fol-
licle [8]. Randon et al., using in vivo confocal micros-
copy found mite infestation in 100% of patients with
anterior blepharitis (infestation of eyelashes and hair
follicles), in 60% of patients with dry eye syndrome
without blepharitis and in 12% of healthy patients,
and in 100%, 50% and 0% of patients, respectively, in
whom the diagnosis was performed using the eyelash
epilation method [42].

Another method of assessing the presence of De-
modex individuals is the observation of autofluores-
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taniajacych sie z mieszka zanieczyszczen i ich ocena
pod mikroskopem $wietlnym [27].

Inna metoda diagnostyki jest usuniecie za pomo-
ca ruchu Sciagajacego tupiezu cylindrycznego, a na-
stepnie ocena opisthosomy nuzericéw wystajacych na
brzegu powieki przy wykorzystaniu powiekszenia
25-40x% lampy szczelinowe;j.

Kolejna technika jest pociaganie oczyszczonej
z tupiezu cylindrycznego rzesy w strone skroniowa
inosowa przez 30 sekund, a nastepnie ocena w lam-
pie szczelinowej w powiekszeniu 25-40% pojawiaja-
cych sie w mieszkach opisthosom osobnikéw [36].

Murphy i wsp. [37] zaproponowali takze metode
obrotu rzesy za pomoca szczypiec i ocene liczbowa
w lampie szczelinowej ujawniajacych sie z mieszka
osobnikéw D. folliculorum. W badaniu wskazano na
przewage wykrywania infestacji ta metoda w stosun-
ku do badania mikroskopowego epilowanych rzes.

Muntz i wsp. [36] poréwnali zastosowanie meto-
dy epilacji rzesy, rotacji, poruszania rzesa w kierun-
ku bocznym i przysrodkowym, usuwania lupiezu
cylindrycznego i mikroskopii konfokalnej. Metoda
usuwania tupiezu cylindrycznego okazata sie nie-
mal 2-krotnie bardziej skuteczna niz metoda rotacji.
Najskuteczniejsza byla metoda poruszania rzesy
w strone boczna i przysrodkowa, po jej wczesniej-
szym oczyszczeniu z tupiezu cylindrycznego.

Podczas oceny epilowanych rzes zastosowanie
soli fizjologicznej na brzegu szkietka nakrywkowego
powoduje otoczenie rzesy roztworem, co umozliwia
ochrone luzno zwigzanego z rzesa nuzerica. Zasto-
sowanie 100-procentowego alkoholu stymuluje na-
tomiast migracje nuzerica z tupiezu cylindrycznego,
a roztworu fluoresceiny umozliwia szybkie roz-
puszczenie tupiezu i lepsza wizualizacje osobnikéw
[13, 38]. Btekit metylenowy takze poprawia wizuali-
zacje, a 10-procentowy roztwoér wodorotlenku potasu
rozpuszcza keratynowy mankiet [39, 40].

Sugeruje sie takze mozliwos¢ oceny epilowanej
rzesy za pomoca smartphone’a z przyczepiona do
aparatu soczewka 90D [41].

W przypadku nasilonej infestacji mozliwa jest ob-
serwacja osobnikéw bezposrednio na brzegu powieki
lub w poblizu mieszkéw rzes, jednak jest to sytuacja
rzadka z uwagi na ich fotowrazliwos¢ [34].

Optyczna koherentna tomografia wysokiej roz-
dzielczosci i laserowa mikroskopia konfokalna to me-
tody pozwalajace na identyfikacje nuzencow in vivo
poprzez wizualizacje opisthosomy widocznej przy
ujéciu mieszkéw wlosowych [8]. W badaniu Rando-
na i wsp. z wykorzystaniem mikroskopii konfokalnej
in vivo infestacje roztoczem stwierdzano u 100%
pacjentéw z przednim zapaleniem powiek (infesta-
cja rzes i mieszkéw wlosowych), u 60% pacjentow
z zespolem suchego oka bez cech zapalenia powiek
oraz u 12% zdrowych badanych oraz u odpowiednio
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cence under UV light using a blue filter or by staining
with propidium iodide using a red filter and observ-
ing dead individuals [4, 43].

Diagnostic methods of cutaneous demodecosis in-
clude, inter alia, dermoscopy and videodermoscopy
[44, 45]. Preliminary observations made by authors
indicate usefulness of these methods also in the in-
festation of the eyelid area [46].

OCULAR DEMODECOSIS — TREATMENT

There is currently no standard for quantifica-
tion that would assist in making a decision to initi-
ate treatment [34]. According to Nicholls ef al. [9],
treatment should be initiated when symptoms of the
disease appear and demodecosis is found on micro-
scopic examination. Coston ef al. [3] suggested that
6 or more mites per 16 eyelashes, especially when
4 or 5 are stuck to one eyelash, result in blepharitis.
In a study by Salem et al. [47], the presence of 3 or
more individuals at the base of an eyelash was con-
sidered an infestation. Schachter [48] proposes to use
a 3-point scale, with grade I for cylindrical dandruff
on less than 5 lashes, grade II for 5-9 lashes, and
grade III for 10 or more lashes. According to Garcia
et al. [4], 5 individuals per hair follicle could be con-
sidered a significant infestation. According to Ran-
don et al. [42] a low infestation rate corresponds to
the presence of up to 3 individuals within one eyelash
or 8 within one eye, while a high level of infestation
corresponds to more than 3 individuals within one
eyelash or more than 8 within one eye. However, nei-
ther of these methods is widely accepted. The intro-
duction of a validated scale would enable determina-
tion of the degree of infestation, timing of treatment

Figure 3. A microscopic image of Demodex mites adhering to an
epilated eyelash

Rycina 3. Obraz mikroskopowy osobnikdéw nuzenca przylegaja-
cych do epilowanej rzesy
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1 100%, 50% oraz 0% badanych, u ktérych w diagno-
styce wykorzystano metode epilacji rzes [42].

Kolejng metoda oceny obecnosci osobnikéw nu-
zerica jest obserwacja autofluorescencji w $wietle
UV z zastosowaniem filtra niebieskiego lub poprzez
barwienie jodkiem propidyny z zastosowaniem fil-
tra czerwonego i obserwacja martwych osobnikéw
[4, 43].

Do metod diagnostycznych demodekozy skérnej
nalezy miedzy innymi badanie dermoskopowe i wi-
deodermoskopowe [44, 45]. Wstepne obserwacje au-
toréw wskazuja na uzytecznosé tych metod réwniez
w infestacji okolicy powiek [46].

DEMODEKOZA OCZNA - LECZENIE

Brakuje obecnie standardu oceny ilosciowej po-
mocnego w podjeciu decyzji o wdrozeniu leczenia
[34]. Wedlug Nichollsa i wsp. [9] leczenie powinno
by¢ wdrozone, gdy pojawiaja sie objawy choroby,
a w badaniu mikroskopowym stwierdza sie nuzen-
ce. W pracy Costona i wsp. [3] sugerowano, ze 6 lub
wiecej osobnikéw na 16 rzes, szczegoélnie gdy 4 lub
5 przywiera do jednej rzesy, skutkuje zapaleniem
powiek. W badaniu Salem i wsp. [47] za infestacje
uznano obecnos¢ u podstawy rzesy 3 lub wiecej
osobnikéw. Schachter [48] proponuje zastosowanie
3-stopniowej skali, gdzie stopieri I odpowiada obec-
nosci tupiezu cylindrycznego na mniej niz 5 rzesach,
stopien II na 5-9 rzesach, a stopien III na 10 lub wie-
cej rzesach. Wedtug Garcia i wsp. [4] liczba 5 osobni-
kéw przypadajacych na mieszek wlosowy mogtaby
by¢ uznana za istotna infestacje. Wedtug Randona
i wsp. [42] niskiemu stopniowi infestacji odpowiada
obecnos¢ do 3 osobnikéw w obrebie jednej rzesy lub
8 w obrebie jednego oka, natomiast wysokiemu po-
ziomowi infestacji odpowiada powyzej 3 osobnikoéw
w obrebie jednej rzesy lub powyzej 8 w obrebie jed-
nego oka. Zadna z tych metod nie jest jednak po-
wszechnie przyjeta. Wprowadzenie zwalidowanej
skali umozliwiloby okreélenie stopnia infestacji,
ustalenie momentu koniecznosci rozpoczecia lecze-
nia i jego skutecznosci oraz analize poréwnywalnych
badan [34].

Aktualnie nie istniejg standardy leczenia demode-
kozy ocznej bazujace na medycynie opartej na fak-
tach (evidence based medicine) czy zaaprobowane przez
FDA [35]. Dostepne pi$émiennictwo dostarcza najwie-
cej danych dotyczacych miejscowego zastosowania
olejku z drzewa herbacianego. W badaniu Gao i wsp.
[14] réwnolegle do stosowania olejku z drzewa her-
bacianego zalecano pacjentom powstrzymanie sie od
makijazu oraz codzienne mycie skéry owtosionej gto-
wy, twarzy, okolic nozdrzy, ucha zewnetrznego i szyi
szamponem zawierajacym te substancje. Ponadto po
pierwszym zastosowaniu olejku zalecano upranie po-
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introduction and assessment of its effectiveness, and
the analysis of comparable studies [34].

Currently, there are no standards for the treatment
of ocular demodecosis based on evidence based med-
icine or approved by the FDA [35]. The available liter-
ature provides the most data on topical use of tea tree
oil. Gao et al. [14], advised patients to refrain from
makeup and to wash the scalp, face, nostrils, outer
ear and neck with a tea tree oil-containing shampoo
every day. Moreover, after the first application of the
oil, it was recommended to wash bedsheets in hot
water and dry them in a heated dryer (the procedure
was repeated once a week until complete disappear-
ance of the disease). Treatment was also initiated in
spouses reporting eye irritation. The study resulted
in an almost complete eradication of Demodex mites
within the first month of treatment (with the excep-
tion of 2 patients who started treatment with a high-
er level of Demodex infestation). Therefore, it seems
optimal to combine the use of Demodex eradication
preparations with elimination of potential sources of
reinfection. The key aspect of treatment effectiveness,
however, is patient education and systematic compli-
ance with medical recommendations [2].

The preparations containing tea tree oil and ter-
pinen-4-ol as its component available in Poland are
in the form of soaked wipes, lipogel or a two-phase
liquid. Before using preparations containing these ac-
tive substances contact lenses have to be removed.

Tea tree oil is a component of the largest number
of available preparations that are used in the treat-
ment of ocular demodecosis. Therefore, the problem
of possible complications of its use is particularly
important. Skin irritation, allergic contact dermatitis,
systemic contact dermatitis, linear IgA dermatosis,
erythema multiforme, systemic hypersensitivity re-
actions, pre-pubertal gynecomastia and eye irritation
have been reported in the literature [2, 49].

The effectiveness of a gel with 0.1% ivermectin
and 1% metronidazole, a cream with 5% permethrin,
a 4% gel with pilocarpine, a mercury ointment (e.g.,
Opthergine or Mercurio Ossido Giallo; currently
unavailable in Poland) or metronidazole with iver-
mectin or oral ivermectin only was confirmed. An in-
novative method of treatment is the application of in-
tense pulsating light (IPL) to the eyelid area. It should
be remembered that the above methods of treatment
are not registered in the treatment of ocular demode-
cosis, which may require the patient’s written consent
for the off-label treatment. Details on the treatment of
ocular demodecosis are provided in table 2.

The issue of the duration of therapy and follow-up
is also problematic. According to Kot ef al. [11], based
on the analysis by Czepita et al., treatment should
last about 2-3 months, and its completion should be
determined by eradication of Demodex individuals.
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Scieli w goracej wodzie i suszenie w podgrzewanej
suszarce (procedure powtarzano raz w tygodniu do
czasu wyleczenia). Leczenie wdrazano takze u mat-
zonkoéw zglaszajacych podraznienie oczu. W bada-
niu uzyskano niemal catkowita eradykacje nuzerica
W czasie pierwszego miesigca leczenia (z wyjatkiem
2 0s6b, u ktorych terapie rozpoczynano z wyzszym
poziomem infestacji nuzericem). Optymalne wydaje
sie polaczenie zastosowania preparatéw eradykuja-
cych nuzenice z wyeliminowaniem potencjalnych Zro-
det ponownej infekcji. Kluczowym zagadnieniem do-
tyczacym skutecznosci leczenia jest jednak edukacja
pacjenta i systematyczne stosowanie sie przez niego
do zalecer lekarskich [2].

Dostepne w Polsce preparaty zawierajace olejek
z drzewa herbacianego i terpinen-4-ol bedacy jego
skladnikiem wystepuja w postaci nasaczonych chus-
teczek, lipozelu i ptynu dwufazowego. Przed zastoso-
waniem preparatéw zawierajacych wymienione sub-
stancje czynne nalezy pamieta¢ o zdjeciu soczewek
kontaktowych.

Olejek z drzewa herbacianego stanowi sktadnik
najwiekszej ilosci dostepnych preparatéw maja-
cych zastosowanie w leczeniu demodekozy ocznej.
W zwigzku z tym szczegodlnie istotne sag mozliwe
powiklania jego stosowania. W piémiennictwie opi-
sywano podraznienie skory, alergiczne kontaktowe
zapalenie skéry, ukladowe kontaktowe zapalenie
skory, linijng IgA dermatoze, rumien wielopostacio-
wy, ogélnoustrojowe reakcje nadwrazliwosci, gineko-
mastie przedpokwitaniowa oraz podraznienie gatki
ocznej [2, 49].

W ograniczaniu infestacji potwierdzono takze
skutecznoé¢ zelu z 0,1% iwermektyna i 1% metroni-
dazolem, kremu z 5% permetryna, 4% zelu z pilokar-
pina, masci rteciowej (np. Opthergine lub Mercurio
Ossido Giallo; obecnie niedostepne w Polsce) lub me-
tronidazolu z iwermektyna lub jedynie iwermektyny
w postaci doustnej. Innowacyjng metoda leczenia
jest zastosowanie intensywnego pulsujacego swiatla
(intense pulsating light - IPL) na okolice powiekowa.
Nalezy pamietac o braku rejestracji powyzszych me-
tod leczenia w leczeniu demodekozy ocznej, co moze
wymagac uzyskania pisemnej zgody pacjenta na le-
czenie off-label. Szczegbétowe informacje na temat le-
czenia demodekozy ocznej przedstawiono w tabeli 2.

Problematyczny jest czas trwania terapii i kontroli
po zakoriczonym leczeniu. Wedlug Kot i wsp. [11],
opierajac sie na analizie Czepity i wsp., leczenie po-
winno trwac okolo 2-3 miesiecy, a o jego zakoriczeniu
powinna decydowac¢ eradykacja osobnikéw nuzen-
ca. Jedli sa one nadal wykrywane, wéwczas 2-3-mie-
sieczny cykl leczenia nalezy powtérzy¢. Wedtug
Fulka i wsp. [50] terapia powinna trwaé co najmniej
2-3 tygodnie, nawet jezeli objawy ustapia wczesdniej.
Nicholls i wsp. [9] zaznaczaja, ze celem leczenia po-
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Table 2. Treatment of ocular demodecosis

Tabela 2. Leczenie demodekozy oczne;j

Active Analysis of studies/Analiza badan Products available in Poland/
substance/ Preparaty dostepne w Polsce
Substancja Dosage and administration Duration of Observed effects/ Adverse Trade name, formula/ Product

€zynna  route/Dawkowanie i droga treatment/ Obserwowane  effects/Objawy  Nazwa handlowa,  registered for

podania Czas leczenia efekty leczenia uboczne formuta use in eyelids/
Produkt
zarejestrowany
do stosowania
w obrebie
powiek
Topical use products/Preparaty do stosowania miejscowego
Tea tree At the doctor’s office: local anesthesia 4 weeks / Reduction of ophthalmic ~ Contact dermatitis, Products available in
oil/Olejek with a drop of 0.5% proparacaine, 4 tygodnie [2] symptoms, eradication  allergic reactions,  Poland that contain tea
z drzewa peeling of the edges of the eyelids of Demodex mites eye irritation tree oil or its ingredients
herba- and the base of eyelashes with in 37.5% of well- (most of the side  are presented below. In
clanego a cotton stick soaked in 50% TTO, cooperating patients, effects are dueto  most preparations, the
(TTO) repeated 3 times in |0-minute 18.9% of average incorrect wiping of  manufacturer does not
2,9, 14, intervals/W gabinecie lekarskim: and 10% of poorly eyelids)/ state the concentration
26] znieczulenie miejscowe kropla 0,5% cooperating patients. Kontaktowe of active substances
proparakainy, peeling brzegdw Based on the results zapalenie skory, they contain/ Ponizej
powiek i podstawy rzes bawetnianym of the study, the reakcje alergiczne,  przedstawiono produkty
patyczkiem nasagczonym 50% authors recommend podraznienie dostepne w Polsce
TTO powtdrzony 3 razy eyelid peeling at least oka (wiekszo$¢ zawierajace olejek
z |0-minutowymi przerwami 5 times a week / objawow z drzewa herbacianego
Continuation of treatment at home Redukdja dolegliwosci ubocznych wynika  lub jego skfadniki.
by the patient himself: okulistycznych, z nieprawidiowego W wiekszosci preparatow
2X a day massage of the eyelids eradykacja wykonywania producent nie podaje
(with eyes closed) for 3—-5 minutes nuzenca u 37,5% przecierania zawartego w nich stezenia
with a cotton stick soaked in 10% pacjentéw dobrze powiek) [2] substancji aktywnych
TTO. After the massage, wash wspotpracujacych,
the skin with clean water and 18,9% $rednio i 10% Blephademodex — wipes Yes/Tak
dry it with a towel/Kontynuacja stabo wspdtpracujacych. (they contain 2.5%
leczenia w warunkach domowych Na podstawie terpinen-4-ol which is
samodzielnie przez pacjenta: wynikéw badania a component of the oil);
2 X dziennie masaz powiek autorzy rekomenduja recommendations for
(przy zamknietych oczach) przez wykonywanie peelingu use: |—2 times a day
3-5 minut bawetnianym patyczkiem powiek przynajmniej 5x depending on the severity
nasgczonym 10% TTO. Po w tygodniu [2] of symptoms for
masazu umycie skory czysta woda 4 weeks/ Blephademodex
i osuszenie recznikiem [2] — chusteczki (zawieraja
2,5% terpinen-4-ol
5% tea tree ointment applied to 3 months/ Reduction of symptoms  Hypersensitivity bedacy skfadnikiem
the edges of the eyelids after the 3 miesiace [9] of infestation/ reactions/ olejku); zalecenia
evening cleaning of eyelids/5% mas¢ Zmniejszenie objawdw  Reakcje stosowania: [-2X
z drzewa herbacianego aplikowana infestacji [9] nadwrazliwosci [9]  dziennie w zalezno$ci od
na brzegi powiek po wieczornej nasilenia objawéw przez
toalecie powiek [9] 4 tygodnie
In the doctor’s office: after applying  In-office process  Demodex infestation Some patients have  Demoxoft plus Clean Yes/Tak

a drop of 0.5% proparacaine,
peeling the base of the eyelashes 6
times on each eyelid was performed
with a cotton stick soaked in 50%
TTO. The excess TTO was then
removed from the rim of the eyelid
with a cotton swab. After 5 minutes,
cylindrical dandruff was removed.
After another 5 and 10 minutes,
the process was repeated. At the
patient's home: 0.5 ml of shampoo
containing TTO was mixed with
tap water, then, with eyes closed,
the eyelids were massaged with
moderate compression for 3—-5
minutes. The skin was then washed
with clean water and towel dried.

In addition, they were instructed to
refrain from makeup and wash the
hair of the face, nostrils, outer ear,
and neck with tea oil shampoo dalily.

repeated weekly
until the number
of Demodex mites
reached O on

2 consecutive
visits. Home
process repeated
2% daily for

I month/
Proces

w gabinecie
powtarzany

co tydzien, az
liczba nuzencéw
osiagneta 0 na

2 kolejnych
wizytach.
Domowy proces
powtarzany 2 X
dziennie przez

| miesigc [ 14]

reached O within | month,
no relapse in 7 of 9 pa-
tients, treatment relieved
symptoms, eyelid irritation
subsided, tear lipid film sta-
bility improved. Two pe-
ople who failed treatment
were elderly people who
started treatment with

a higher rate of infestation/
Infestacja nuzericem
osiagnefa O w ciggu

| miesigca, bez nawro-
téw u 7z 9 pagentdw,
leczenie usmierzyto
objawy, ustapito podraz-
nienie powieki, stabilnos¢
lipidowego filmu fzowego
poprawita sie. Dwie
osoby, u ktérych leczenie
zawiodto, byty osobami
starszymi, rozpoczynaja-
cymi leczenie z wyzszym
stopniem infestacji [ 14]

varying degrees

of irritation after
eyelid peeling with
50% TTO. They
can be reduced by
ensuring that the
preparation does
not get into the
eye/U niektdrych
pacjentow

rézne stopnie
podraznienia po
peelingu powieki
50% TTO. Mozna
je zmniejszy¢,
Zwracajac uwage,
aby preparat nie
dostat sie do oka

[14]

— wipes (containing
terpinen-4-ol which

is a component of the
oil); Recommendation
for use: twice a day, the
manufacturer does not
provide information on
the duration of treatment/
Demoxoft plus Clean

— chusteczki (zawieraja
terpinen-4-ol bedacy
skfadnikiem olejku);
zalecenia stosowania:

2 X dziennie, producent
nie podaje informadji
odnosnie do diugosci
trwania leczenia

496

Dermatology Review/Przeglad Dermatologiczny 202 1/6



Demodex spp. infection/Objawy infekcji Demodex spp.

TTO przez |5 minut dziennie [26]

infestacji 0 75% [26]

Table 2. Cont.
Tabela 2. Cd.

Active Analysis of studies/Analiza badan Products available in Poland/
substance/ Preparaty dostepne w Polsce
Substancja Dosage and administration Duration of Observed effects/ Adverse Trade name, formula/ Product

€zynna  route/Dawkowanie i droga treatment/ Obserwowane  effects/Objawy  Nazwa handlowa,  registered for

podania Czas leczenia efekty leczenia uboczne formuta use in eyelids/
Produkt
zarejestrowany
do stosowania
w obrebie
powiek
The linen and pillowcases were Titiol 4Demodex — wipes Yes/Tak
washed in hot water and dried in (contain tea tree essential
a heated dryer immediately after the oil); Recommendation
first peeling in the office and then for use: | X daily, the
once a week. If spouse reported manufacturer does not
similar eye irritation, the same home- provide information on
made eyelid scrub was used/W ga- the duration of treatment/
binecie lekarskim: po aplikacji kropli Titiol 4Demodex —
0,5% proparakainy, bawetnianym chusteczki (zawieraja
patyczkiem nasaczonym 50% TTO olejek eteryczny z drzewa
wykonywano peeling podstawy rzes herbacianego); zalecenia
jednym ruchem 6-krotnie na kazdej stosowania: | X dziennie,
powiece. Nastepnie bawetnianym producent nie podaje
patyczkiem usuwano nadmiar TTO informacji odnosnie do
z brzegu powieki. Po 5 minutach dlugosci trwania leczenia
usuwano tupiez cylindryczny. Po ko-
lejnych 5 i 10 minutach powtarzano Demoxoft plus-lipogel Yes/Tak
proces. W domu pacjenta: mieszano (contains terpinene-4-ol);
0,5 ml szamponu zawierajacego recommendations for
TTO woda z kranu, nastepnie przy use: at night for 6 weeks/
zamknietych oczach masowano Demoxoft plus — lipozel
powieki z umiarkowanym napig- (zawiera terpinen-4-ol);
ciem przez 3-5 minut. Nastepnie zalecenia stosowania: na
skéra byta przemywana czystg woda noc przez 6 tygodni
i osuszana recznikiem. Poza tym
polecono powstrzymanie sig od Prodex Normal- two-pha- Yes/Tak
makijazu, mycie wiosdw twarzy, se fluid (contains terpinen-
nozdrzy, ucha zewnetrznego i szyi -4-ol); recommendations
szamponem z olejkiem herbacianym for use: twice a day for
codziennie. Posciel i poszewki na a period of 3 weeks —
poduszki wyprano w goracej wodzie 2 months/Prodex Nor-
i Wysuszono w ogrzewanej suszarce mal — ptyn dwufazowy
bezposrednio po pierwszym (zawiera terpinen-4-ol );
peelingu w gabinecie i nastepnie zalecenia stosowania: 2 X
raz w tygodniu. Jedli malzonek dziennie przez
zglaszat podobne podraznienie oczu, 3 tygodni — 2 miesiecy
stosowano ten sam domowy peeling
powieki [14] Prodex Sensitive — two- Yes/Tak
phase liquid (contains tea
Eyelid massage with 5% TTO for 90 days/90 dni 75% reduction in Not given/Nie tree oil and macadamia
I'5 minutes a day/Masaz powiek 5%  [26] infestation/Redukcja podano [26] nut oil); recommendations

for use: twice a day for

a period of 3 weeks—

2 months/Prodex Sensitive
— plyn dwufazowy
(zawiera olejek z drzewa
herbacianego i olejek

z orzechow makadamia);
zalecenia stosowania: 2 X
dziennie przez

3 tygodni—2 miesiecy
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Table 2. Cont.
Tabela 2. Cd.

Active Analysis of studies/Analiza badan Products available in Poland/
substance/ Preparaty dostepne w Polsce
Substancja Dosage and administration Duration of Observed effects/ Adverse Trade name, formula/ Product

€zynna  route/Dawkowanie i droga treatment/ Obserwowane  effects/Objawy  Nazwa handlowa,  registered for

podania Czas leczenia efekty leczenia uboczne formuta use in eyelids/
Produkt
zarejestrowany
do stosowania
w obrebie
powiek
0.1% iver- Application of the gel to edges of | month/ Reduction of symptoms,  None found/Nie ~ None/Brak No/Nie
mectin with  eyelids, repeated |5 days later, | miesiac [51] complete remission stwierdzono [51]
|9 metroni-  another application on the 30 day/ of infestations in
dazole in Aplikacja zelu na brzegi powiek, 96.67% of the subjects/
theformof ~ powtdrzona w |5. dniu, ponowna Zmniejszenie objawdw,
gel/0,1% aplikacja w dniu 30. [51] catkowita remisja
iwermek- infestacji u 96,67%
tynaz 1% badanych [51]
metroni-
dazolem
W postaci zelu
[51]
5% 5% permethrin cream applied 6 months/ Reduction of infestation, ~ None found/Nie  Infectoscab 5% — cream/ ~ No. Infectoscab
permethrin  once a day to eyelashes, eyelids 6 miesiecy [52] reduction of symptoms  stwierdzono [52]  Infectoscab 5% — krem 5% is approved
intheform  and eyebrows. The eyes were (except for the feeling of for use on the
of cream/5%  kept closed for 30 seconds after heaviness and swelling skin, be careful
permetryna  application/Krem 5% permetryny of eyelids, which has not to get
W postaci aplikowany | X dziennie na rzegsy, increased). There into the eyes/
kremu [52]  powieki i brwi. Oczy utrzymywano was no reduction in Infectoscab
zamkniete przez 30 sekund po symptoms associated 5% jest
aplikacji [52] with dry eye (as per zarejestrowany
OSDI)/Redukcja do stosowania
infestacji, zmniejszenie na skore, nalezy
dolegliwosci (poza uwazad, aby nie
uczuciem ciezkosci dostat sie do
i obrzeku powiek, oczu
ktére nasility sie).
Nie stwierdzono
zmniejszenia objawdw
zwigzanych z zespotem
suchego oka (wg
kwestionariusza OSDI)
[52]
4% pilocar- 4% pilocarpine gel applied with 2 weeks/ Reduction of infestation ~ None found/Nie ~ None/Brak No/Nie
pineinthe  afinger along the base of the upper 2 tygodnie [50] and the feeling of itching/  stwierdzono [50]
form of gel/  and lower eyelashes every evening. Redukcja infestacji
4% pilokar-  In the morning, the ointment was i uczucia $wigdu [50]
pinaw po-  removed using a warm, damp
staci zelu tissue/4% zel pilokarpinowy
[50] nakfadany palcem wzdtuz podstawy
gérnych i dolnych rzes kazdego
dnia wieczorem. Rano usuwano
mas¢ przy uzyciu cieplej, wilgotnej
chusteczki [50]
Oral products/Preparaty doustne
Metronida-  Metronidazole 250 mg orally 2 weeks/ Infestation reduction Non reported/Nie  Metronidazol Polpharma -
zole with 3 times a day for 2 weeks, ivermectin - 2 tygodnie [47] (greater than with podano [47] — tablets (250 g)/
ivermectin/ 2 doses of 200 pg/kg with a weekly ivermectin only Metronidazol Polpharma —
Metronidazol interwal/Metronidazol 250 mg therapy)/Redukcja tabletki (250 g)
ziwermekty-  doustnie 3 X dziennie przez infestacji (wieksza niz
ng [47] 2 tygodnie, iwermektyna 2 dawki w przypadku terapii Oral ivermecin — none/
200 pg/kg w odstepie tygodniowym jedynie iwermektyna) Iwermekyna w postaci
[47] [47] doustnej — brak
498 Dermatology Review/Przeglad Dermatologiczny 202 1/6
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Table 2. Cont.
Tabela 2. Cd.

Active Analysis of studies/Analiza badan Products available in Poland/
substance/ Preparaty dostepne w Polsce
Substancja Dosage and administration Duration of Observed effects/ Adverse Trade name, formula/ Product

€zynna  route/Dawkowanie i droga treatment/ Obserwowane  effects/Objawy  Nazwa handlowa,  registered for

podania Czas leczenia efekty leczenia uboczne formuta use in eyelids/
Produkt
zarejestrowany
do stosowania
w obrebie
powiek
Ivermectin/ 200 pg/kg (tablets of 6 mg); | dose I ' week/| tydzien  Reduction of reported Possible symptoms  None/Brak -
Iwermek- on the first day, repeated after [53] symptoms, reduction include diarrhea,
tyna [47, 53, 7 days/200 pg/kg (tabletki po 6 mg); of the number of nausea, dizziness,
54] | dawka pierwszego dnia, mites, improvement allergic reactions,
powtdrzona po 7 dniach [53] of the tear film break eye pain, swelling,
test and Schirmer's fainting, increased
test I/Zmniejszenie heart rate, fever,
zgtaszanych objawdw, joint pain, visual
redukgja liczby roztoczy,  disturbances,
poprawa wyniku yellowing of the
testu przerwania eyes and skin,
filmu tzowego i testu but in the study
Schirmera | [53] by Holzchuh
et al. patients
did not report
any side effects/
Mozliwe objawy
to biegunka,
nudnosci, zawroty
glowy, reakcje
alergiczne, bl
oka, opuchlizna,
omdlenia,
przyspieszona akcja
serca, goraczka,
bole stawdw,
zaburzenia
widzenia,
zazolcenie oczu
i skéry, jednak
w badaniu
Holzchuh i wsp.
pacjenci nie
zglaszali objawdw
ubocznych [53]
200 pg/kg; 2 doses a week I ' week/| tydzien  Infestation reduction; Not given/
apart/200 pg/kg; 2 dawki w odstepie  [47] no total eradication/ Nie podano [47]
tygodniowym [47] Redukdja infestacji; brak
catkowitej eradykacji [47]
Dose of 6 mg twice a day on the first 2 weeks/ Reduction of the number There was no
day, repeated after 14 days/Dawka 2 tygodnie [54] of mites, reduction of drug intolerance
6 mg 2X dziennie w pierwszym symptoms in 84.3% of  or hepatic toxicity/
dniu, powtérzona po |4 dniach [54] patients/Redukcja liczby ~ Nie stwierdzono
roztoczy, zmniejszenie  nietolerancji leku,
objawéw u 84,3% toksycznosci
pacjentow [54] watrobowej [54]
Other/Inne
Microble- A rotating sponge dipped in a liquid ~ Sessions repeated None reported/Nie None reported/ BlephEx instrument/ Yes/Tak
pharoex- that cleans the hair follicles from every 3-6 podano [4] Nie podano [4] Urzadzenie BlephEx
-foliation/ the eggs of the parasite/Obracajgca ~ months/Sesje
Mikroble- sie gabka zanurzona w ptynie powtarzane co
pharoeks-fo-  oczyszczajacym mieszki wiosowe 3-6 miesiecy [4]
liacja [4] rzes z jaj pasozyta [4]
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Table 2. Cont.
Tabela 2. Cd.

Active Analysis of studies/Analiza badan Products available in Poland/
substance/ Preparaty dostepne w Polsce
Substancja Dosage and administration Duration of Observed effects/ Adverse Trade name, formula/ Product

€zynna  route/Dawkowanie i droga treatment/ Obserwowane  effects/Objawy  Nazwa handlowa,  registered for

podania Czas leczenia efekty leczenia uboczne formuta use in eyelids/
Produkt
zarejestrowany
do stosowania
w obrebie
powiek
Intense The gel was applied to the skin, 3 sessions Reduction of None reported/ Eye-light instrument/ Yes/Tak
pulsed covering the area between the in monthly ophthalmic ailments, Nie podano [55]  Urzadzenie Eye-light
light (IPL)/ ears and nose. A cover is put on intervals/3 sesje 100% eradication
Intensywne  the eyes (despite the use of an eye  w odstepach of Demodex mites/ E-Eye instrument/ Yes/Tak
pulsujace cover, the laser energy applied to | -miesiecznych Redukgja dolegliwosci Urzadzenie E-Eye
Swiatto (IPL)  the area of the lower eyelid affects [55] okulistycznych, 100%

[55] the eyelid glands. The laser must not
be applied directly to the area of the
eyeball — author’s note). An intense
pulsating light was applied to the area
covered with the gel/Zelem pokryto
skére, obejmujac obszar miedzy
uszami i nos. Na oczy zalozono
osfone (pomimo stosowania ostony
oczu, energia lasera aplikowana
w okolice powieki dolnej wptywa
na gruczoty powiekowe. Nie wolno
aplikowac lasera bezposrednio na
obszar gatki ocznej — przyp. aut.). Na
pokryty zelem obszar zastosowano
intensywne pulsujace $wiatto [55]

eradykadji nuzenca [55]

Complementary measures/Postepowanie uzupetniajace

Eradication ~ Washing clothes in hot water, drying  — - - - -
of Demodex  bedding in a dryer using the high
from parameters of the device/Pranie
potential ubran w goracej wodzie, suszenie
sources of poscieli w suszarce, wykorzystujac
reinfestation/ wysokie parametry urzadzenia [29]
Eradykacja ~ Treatment of symptomatic household
nuzencow members/Leczenie domownikow
z potencjal-  z objawami
nych zrédet  Disposal of non-sterile cosmetics/
ponownej Utylizacja niesterylnych kosmetykéw
infekgiji Disposal of contact lenses
and their storage containers/
Utylizacja soczewek kontaktowych
i pojemnikéw do ich
przechowywania
Refraining from makeup in the eyelid
area/Powstrzymanie sie od makijazu
okolicy powiek
Eyelid Warm compresses applied to the - - - - -
margin eyelids, followed by massage of
hygiene/ the eyelids around the eyelashes
Higiena (circular movements, movements
brzegéw from top to bottom in the upper
powiek eyelid and from bottom to top in

the lower eyelid). Then cleaning
eyelid margins with specially designed
wipes or liquids/Ciepte kompresy
stosowane na powieki, a nastepnie
masaz powiek w okolicy rzes (ruchy
okrezne, ruchy od géry ku dofowi
w obrebie powieki gérnej i od dotu
ku gérze w obrebie powieki dolnej).
Nastepnie oczyszczanie brzegdw
powiek przeznaczonymi do tego
chusteczkami lub ptynami
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If they are still detected, then the 2-3-month treat-
ment cycle should be repeated. According to Fulk
et al. [50] treatment should last at least 2-3 weeks,
even if the symptoms disappear earlier. Nicholls
et al. [9] emphasize that the goal of treatment should
be not so much to completely eradicate Demodex
mites, as to restore homeostasis around the eyes. De-
termining the approach to asymptomatic patients is
also a challenge [34].

In addition, the role of prophylaxis against Demodex
infestation is emphasized. These include improving
personal hygiene, including eyelid hygiene, and avoid-
ing sharing towels and cosmetics with others [11].

Considering the spectrum of ailments caused by
Demodex mites, patients with ocular demodecosis re-
quire ophthalmological evaluation, and in the case of
facial skin infestations, also dermatological evalua-
tion [22]. An interdisciplinary approach to treatment
reduces the possibility of recurrence of ophthalmic
symptoms, which may be related to migration of
mites from the surrounding skin. Symptoms reported
by the patient, which should prompt a dermatologist
to consult an ophthalmologist, are: deterioration of
visual acuity, itching around the eyes, a feeling of
dry eyes or tearing, a sensation of a foreign body, im-
paired tolerance of contact lenses, recurrent styes or
chalazions. In the event of ocular infestation, it seems
advisable to apply preparations to the skin of the en-
tire face, due to the possibility of reinfection related
to migration of Demodex mites from the smooth skin,
although there is no algorithm for this type of cases.
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Pismiennictwo

winno by¢ nie tyle dazenie do catkowitej eradykacji
nuzencéw co odbudowa homeostazy okolicy oczu.
Wyzwaniem jest takze ustalenie podejscia do pacjen-
tow asymptomatycznych [34].

Ponadto zaznacza sie role profilaktyki przed in-
festacja nuzericem. Nalezy do niej poprawa higieny
osobistej, w tym higieny powiek i unikanie wspot-
dzielenia recznikéw oraz kosmetykéw z innymi oso-
bami [11].

Ze wzgledu na spektrum wywolywanych przez
nuzetice dolegliwosci pacjenci z demodekoza oczna
wymagaja oceny okulistycznej, natomiast w przy-
padku infestacji skéry twarzy takze dermatologicz-
nej [22]. Interdyscyplinarne podejscie do leczenia
zmniejsza mozliwo$¢é nawrotu objawéw okulistycz-
nych, ktére moga by¢ zwigzane z migracja roztoczy
z otaczajacej skoéry. Objawami zglaszanymi przez
pacjenta, ktére powinny sktonié¢ dermatologa do
konsultacji okulistycznej, sa: pogorszenie ostrosci
wzroku, $wiad okolicy oczu, uczucie suchosci oczu
badz tzawienie, wrazenie ciala obcego, zaburzenia
tolerancji soczewek kontaktowych, nawracajace jecz-
mienie i gradowki. W przypadku stwierdzenia infe-
stacji ocznej celowe wydaje sie zastosowanie prepara-
tow na skore calej twarzy, ze wzgledu na mozliwosé
ponownej infekcji zwigzanej z migracjg nuzencéw ze
skory gladkiej, choé brakuje algorytmu postepowania
w podobnych przypadkach.
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ABSTRACT Introduction: There is growing evidence of the potential uses of dermoscopy in diagnostics of demod-
icosis. No previous studies have analyzed dermoscopic features in patients with ocular demodicosis.

Objectives: To evaluate the potential usefulness of videodermoscopy in diagnostics of ocular
demodicosis.

Methods: It was a single-center prospective observational study in which results of videodermoscopic
examination of the eyelids were compared to the results of classic microscopic examination in patients
with suspected ocular demodicosis and healthy volunteers.

Results: Study group included 16 women and 15 men. In fifteen (48.4%) patients, microbiological
examination of epilated eyelashes was positive. The results of forms filled by the patients concerning
known subjective clinical symptoms of ocular demodicosis revealed no significant differences between
the group with positive and negative results of microscopic examination. The presence of Demodex
tails and madarosis observed during dermoscopic assessment correlated positively with positive results
of microscopic examination. At least one Demodex tail was found in 86.7% (13/15) cases with pos-
itive results of microscopic examination. In the two remaining cases microscopic evaluation showed
the presence of Demodex brevis. In 37.5% (6/16) of patients with negative results of microscopic
examination, videodermoscopy showed the presence of Demodex tails.
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Conclusions: Videodermoscopy may facilitate the diagnostics of ocular demodicosis. Patients report-
ing clinical symptoms suggesting ocular demodicosis but negative results of videodermoscopic exam-
ination should be referred to classical microscopic examination to exclude the presence of Demodex

brevis. In patients with negative microscopic examination results and symptoms suggesting ocular
demodicosis, dermoscopy-guided microscopic re-evaluation could be considered.

Introduction

There is growing evidence on the potential role of dermos-
copy in diagnosis of demodicosis [1-6]. Dermoscopy proved
to be an effective diagnostic tool and to correlate with stan-
dard skin surface biopsy results in cases of facial, scalp and
truncal disease [4,7,8]. Demodex tails and Demodex follicu-
lar openings visualized in dermoscopy have been found to be
highly specific diagnostic features. Some reports also showed
the utility of dermoscopy in the treatment monitoring [9].
Although ocular demodicosis may affect patients with facial
demodicosis, no previous studies have analyzed dermoscopic
features in this group of patients. Standardized skin surface
biopsy, which is currently a gold diagnostic standard of fa-
cial demodicosis, cannot be used to examine the eyelid mar-
gin and currently there is no diagnostic standard for ocular
demodicosis [2,10].

Objectives

The aim of the study was to evaluate clinical and dermo-
scopic features of patients with ocular demodicosis and
compare these findings with results of classical microscopic

evaluation.

Methods

This was a single-center, prospective study performed in the
Department of Dermatology and Dermatology Outpatient
Clinic, Medical University of Gdansk (Poland) which con-
cerned patients referred to a dermatology outpatient clinic
with suspected ocular demodicosis. Before classical mi-
croscopic assessment, videodermoscopic examination was
performed. The same assessment was performed in gener-
ally healthy volunteers who presented to the dermatology
outpatient clinic for dermoscopic evaluation of nevi, with
no previous history/clinical signs of demodicosis. All study
participants filled in a previously prepared form concerning
clinical symptoms and were assessed clinically and dermo-
scopically by the same dermatologist. In the second step clas-
sical microscopic evaluation of the eyelashes was performed
by the same laboratory assistant. Only patients who did not

wash their face and eyelid area for the previous 12 hours

and did not wear make-up at the time of examination were
included. Current or previous (within 6 months) history
of demodicosis/rosacea treatment and age under 18 were
exclusion criteria.

Clinical and dermoscopic pictures were made using
FotoFinder videodermoscope (non-polarized dermoscopy;
video camera Medicam 800HD) with no immersion fluid
(x20 magnification; open front cap). Two dermoscopic
pictures of the upper eyelid margin were performed with a
closed eye to include the whole eyelid margin; in each stud-
ied person, both eyelids were evaluated.

Classical microscopic examination was performed with
an MB-100 microscope equipped with a camera. Six upper
eyelid eyelashes and six lower eyelid eyelashes were col-
lected from each patient (after clinical assessment from the
areas with visible erythema/scaling or randomly when no
such symptoms were observed). Eyelashes were placed on
a coverslip with a mixture of dimethyl sulfoxide and 20%
potassium hydroxide. A criterion for positive result was at
least one Demodex mite visible under the microscope (x100
magnification).

Clinical and dermoscopic pictures were evaluated by
consensus of two experienced dermoscopists, blinded to the
results of the classical microscopic evaluation, for predefined
criteria (Table 1). In case of discrepancy, the final score for
a particular case and structure was obtained based on the
decision of the third evaluator. The Mann—Whitney U test
for comparison of the age distribution between unpaired
two groups was applied, and the chi-square test was ap-
plied to compare categorical data. The two-tailed tests were
carried out at a significance level of P < 0.05. All statisti-
cal analyses were performed using the R statistical package
(version 3.6.3; https://www.r-project.org/). The study was
approved by the Ethics Committee, Medical University of
Gdansk (NKBBN/606/2018; NKBBN/606-675/2020) and all
study participants gave informed consent before participa-

tion in the study.

Results

Study group included 16 women and 15 men. In fifteen
patients (48.4%), microscopic examination of epilated

eyelashes was positive (10 male, 5 female). Mean age was

Original Article | Dermatol Pract Concept. 2023;13(2):€2023109



Table 1. Clinical and dermoscopic features in patients with positive and negative result
of microscopic evaluation.

Patients with a
negative result of

Patients with a

positive result of
microscopic evaluation | microscopic evaluation

Data obtained from patients history
Gender, N (%) female versus males female versus males 0.049

5 (33.3%) versus 11 (68.8%) versus

10 (66.7%) 5(31.2%)

Age (mean/median), years 64.5/68.0 49.5/53.5 0.009
Feeling of dry eyes/gritty sensation, N (%) 7 (50.0%) 6 (37.5%) 0.491
Burning/itching within the eyes, N (%) 9 (60.0%) 5(31.2%) 0.108
Epiphora, N (%) 4 (26.7%) 6 (37.5%) 0.519
Conjunctivitis treatment in the previous 6 months, N (%) 14 (93.3%) 16 (100.0%) 0.294
Eye disease, N (%) 6 (40.0%) * 3(18.8%)° 0.193
History of skin disease, N (%) 6 (40.0%) © 9(56.2%) ¢ 0.366
Tendency to blush easily, especially after eating, under the 2 (13.3%) 3(18.8%) 0.682
influence of temperature, or drinking alcohol, N (%)
Diabetes, N (%) 4 (26.7%) 1(6.2%) 0.122
Dermoscopic features
Demodex tails (at least 1), N (%) 13 (86.7%) 6 (37.5%) 0.005
Demodex tails (median/mean) 6/12.8 0/2.750 0.002
Demodex follicular openings (gray dots), N (%) 3(20.0%) 1(6.2%) 0.254
Follicular hypertrophy, N (%) 11 (73.3%) 7 (43.8%) 0.095
Follicular annular pigmentation, N (%) 0 0 -
Yellow dots, N (%) 0 0 -
Red dots, N (%) 0 0 -
Scale, N (%) 13 (86.7%) 9 (56.2%) 0.062
Pustules, N (%) 1(6.7%) 0 (0.0%) 0.294
Madarosis, N (%) 6 (40.0%) 1(6.2%) 0.025
Poliosis, N (%) 0 0 -

@ [cataract, epiretinal membrane, floaters suspected, macular degeneration, myopia, retinal cyst]; ® [glaucoma] © [acne, atopic dermatitis,
chronic eczema, previous history of BCC, previous history of melanoma]; ¢ [acne, atopic dermatitis, psoriasis, previous history of BCC,

previous history of melanoma].

significantly higher in the group with positive microscopic
examination results (64.5 versus 49.5 years, P = 0.009). The
results of forms filled in by the patients concerning known
subjective clinical symptoms of ocular demodicosis, revealed
no significant differences between the group with positive
and negative results of microscopic evaluation. Previously
diagnosed eye disease, skin disease and diabetes also did not
correspond with microscopic diagnosis of ocular demodi-
cosis. Table 1 presents details of the evaluated variables in
patients with positive and negative results of microscopic
evaluation and Figure 1 depicts details of videodermoscopic
assessment.

The presence of Demodex tails and madarosis observed
during dermoscopic assessment correlated positively with

positive results of microscopic examination (P = 0.042 and

Original Article | Dermatol Pract Concept. 2023;13(2):€2023109

P = 0.025), respectively). At least one Demodex tail was
found in 86.7% (13/15) of cases with positive results from
the microscopic examination. In the two remaining cases,
microscopic evaluation showed the presence of Demodex
brevis (D. brevis). These two patients reported symptoms
such as burning/itching within the eyes as well as a feeling of
dry eyes/gritty sensation.

In 37.5% (6/16) of patients with negative results of mi-
croscopic examination, videodermoscopy showed the pres-
ence of Demodex tails. In these patients, the most common
clinical symptom was epiphora (present in 3/6 patients), fol-
lowed by burning/itching within the eyes (1 patient) as well
as a feeling of dry eyes/gritty sensation (1 patient).

No significant correlation was found for other ana-

lyzed dermoscopic features (Demodex follicular openings,



Figure 1. Dermoscopic assessment of the upper eyelid region may facilitate the assessment of a patient with clinical suspicion of ocular

demodicosis. (A) Dermoscopic presentation in a healthy person — no signs of the presence of Demodex spp. (B) Dermoscopy shows two

Demodex tails (black arrows) and mild madarosis. (C) Dermoscopy shows areas of madarosis (white arrow) as well as the presence of

Demodex tails. (D) Dermoscopy shows the presence of multiple Demodex tails (black arrows), mild madarosis and follicular hypertrophy

(white circles) (all pictures made with FotoFinder, Medicam 800HD, x20 magnification, no immersion fluid).

follicular hypertrophy, follicular annular pigmentation,

scales, pustules, poliosis).

Conclusions

Patients with suspected/confirmed facial demodicosis should
be assessed for ocular demodicosis. Clinical symptoms that
may indicate involvement of the ocular region include eye-
lid erythema, eyelid itching, eyelid burning sensation, ocular
foreign body sensation, conjunctival injection, epiphora, dry
eye sensation, increased sensitivity to light, smoke and dust,
mucus discharge and contact lens intolerance [1,11].

Most patients in the studied group reported at least
one symptom and the frequency of the reported symptoms
did not differ between groups of patients with positive and
negative results of microscopic examination. Therefore, the
decision to refer to microscopic examination based only on
clinical symptoms may be difficult. The authors hypoth-
esized that videodermoscopy could be helpful in initial
evaluation of patients and in some cases could be an al-
ternative method used to confirm the diagnosis of ocular
demodicosis.

Evaluation of the eyelid margin with a classical dermoscope

is possible, unless the front cap is too wide. Videodermoscopic

assessment with an open front cap provides precise and
non-contact evaluation of the eyelid region [13].

We have found two dermoscopic features that have been
observed significantly more often in patients with positive
microscopy, namely Demodex tails and madarosis.

Demodex tail is defined as a gelatinous, whitish, creamy
thread, 1-3 mm in length, indicating a mite protruding from
the follicular orifice [14]. It has been previously identified as
a feature typical of demodicosis on the face, scalp and trunk
and found in 20-100% of patients with a positive result of
microscopic examination [2,4,6,9,14,15].

As mentioned previously, in two patients from our study
in whom dermoscopic assessment did not show the presence
of Demodex tails, D. brevis could be found in microscopic
evaluation. According to the literature, this species is smaller
in size (about 190 micrometers), compared to D. folliculo-
rum (about 290 micrometers) [16]. Therefore, when present
in deep parts of the sebaceous glands, can potentially be in-
visible on the body surface and therefore beyond the scope
of videodermoscopic assessment. Both species can be present
in the same patient. None of the previous studies assessed the
correlation between dermoscopic presentation and D. brevis.
In microscopic studies, D. brevis was found to be the only
species in 0.7%-31.7% of patients [17,18].
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Based on that, it can be concluded that the patients report-
ing clinical symptoms suggesting ocular demodicosis with
negative result of videodermoscopic examination should be
referred to classical microscopic examination to exclude the
presence of D. brevis.

Importantly, a relatively high percentage of patients with
negative results of microscopic examination upon videoder-
moscopic examination showed the presence of Demodex tails.
This could be explained by the fact that classical microscopic
examination allows for the assessment of a limited number
of eyelashes only. In these patients, videodermoscopy-guided
microscopic re-evaluation could be considered, especially in
case of persisting clinical symptoms. An ideal scenario would
be videodermoscopy-assisted microscopic examination, that
could potentially help to detect these patients, especially in
cases clinically symptomatic but with negative results of clas-
sical microscopic examination.

Madarosis is defined as a loss of eyelashes and/or eye-
brow hair. It was also significantly more common in patients
with ocular demodicosis, however it is a non-specific symp-
tom that may be also a result of numerous skin diseases,
infectious diseases, endocrine disorders, drugs, trauma, tu-
mors, congenital diseases (eg lamellar ichthyosis, monile-
thrix, Ehlers-Danlos syndrome), contact allergy, alopecia
areata or trichotillomania [19,20].

A limitation of the study is the lack of evaluation of the
lower eyelid margin. Nevertheless, the aim was to develop a
quick, non-invasive and non-contact evaluation of the eyelid
area. Another limitation is lack of evaluation with polarized
light, which could allow for vessel morphology assessment.
Finally, a relatively low number of patients were studied.

To sum up, based on our experience, videodermoscopy
may facilitate the diagnosis of ocular demodicosis. Patients
reporting symptoms suggesting ocular demodicosis with
negative results of videodermoscopic examination should be
referred to classical microscopic examination to exclude the
presence of D. brevis. In patients with negative microscopic
examination and symptoms suggesting ocular demodicosis,
videodermoscopy-guided microscopic re-evaluation could be

considered.
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