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WYKAZ STOSOWANYCH SKROTOW

GO Graves’ orbitopathy orbitopatia Gravesa

TSH thyroid-stimulating hormone hormon tyreotropowy

EUGOGO European Group On Graves Europejska Grupa do Spraw
Orbitopathy Orbitopatii Gravesa

HMGB1 high mobility group box 1 biatko grupy wysokiej mobilnosci 1

RAGE receptor for advanced glycation | receptor produktéw zaawansowanej
end products glikacji

PRRs pattern recognition receptors receptory rozpoznajace wzorce

DAMPs damage-associated molecular wzorce molekularne zwigzane
patterns z uszkodzeniami

DON dysthyroid optic neuropathy neuropatia nerwu wzrokowego

TRAb anti-TSHR antibodies przeciwciata skierowane przeciwko

TSHR

TEOD transnasal endoscopic orbital przeznosowa endoskopowa

decompression
P dekompresja oczodotu

CAS clinical activity score kliniczna skala aktywnosci

NF-kB nuclear factor kappa B czynnik jadrowy kappa B

ANCA anti-neutrophil cytoplasmic przeciwciata przeciwko cytoplazmie
antibodies neutrofilow

DNA deoxyribonucleic acid kwas deoksyrybonukleinowy

TSHR thyroid-stimulating hormone receptor dla tyreotropiny

receptor




STRESZCZENIE

Orbitopatia Gravesa (GO; ang. Graves' orbitopathy) to pozatarczycowa manifestacja
choroby Gravesa (w rzadkich przypadkach choroby Hashimoto), jest chorobg narzadu wzroku
prowadzgcg do jego czasowej lub trwatej dysfunkcji. Objawia sie ucigzliwymi dla pacjentow
objawami ocznymi (dwojeniem obrazu, wytrzeszczem, uposledzeniem ostrosci widzenia
i postrzegania barw), ktore w ciezkich przypadkach prowadzg do utraty wzroku. Przyczyne
orbitopatii Gravesa upatruje sie w reakcji autoimmunologicznej, polegajgcej na aktywac;ji
produkcji cytokin prozapalnych oraz glikozaminoglikandéw poprzez fibroblasty aktywowane
przez przeciwciata skierowane przeciwko receptorowi TSH (ang. thyroid stimulating
hormone). W wyniku powyzszych reakcji dochodzi do przewlektego stanu zapalnego tkanek
miekkich oczodotu, co w konsekwencji skutkuje obrzekiem miesni gatki ocznej oraz
degeneracjg tkanek oczodotowych (wtdknienie). Zalecana terapia w pierwszym rzucie
obejmuje leczenie immunosupresyjne z wykorzystaniem glikokortykosteroidow.

Postep chirurgii endoskopowej zatok przynosowych znaczgco wptynat na podejscie do
leczenia operacyjnego oczodotu, oraz na wskazania do jego endoskopowej dekompresji.
Wedtug zalecen EUGOGO (ang. European Group On Graves’ Orbitopathy) leczenie
chirurgiczne, jakim jest dekompresja oczodotu, rozwazane powinno by¢ w nieaktywnej
postaci choroby, jak rowniez w postaci ciezkiej w przypadku braku odpowiedzi na leczenie
zachowawcze.

Przeglad dostepnej literatury dotyczacej wynikéw operacyjnego leczenia GO postuzyt
do napisania pracy poglgdowej pod tytutem "Endoskopowa dekompresja oczodotu
w orbitopatii tarczycowej". Zawarto w niej ogdlng charakterystyke orbitopatii Gravesa, jak
rowniez kluczowe dla zrozumienia istoty zabiegu etapy operacji, wskazania, mozliwe
powiktania oraz wyniki leczenia.

Ze wzgledu na brak biomarkera w przebiegu orbitopatii Gravesa, ktory postuzytby do
monitorowania choroby i postepdéw leczenia, postawiona zostata hipoteza o potencjalnym
zastosowaniu oceny ekspresji biatka HMGB1 (ang. high mobility group box 1 - biatko grupy
wysokiej mobilnosci-1) oraz RAGE (ang. receptor for advanced glycation end products -

receptor produktow zaawansowane;j glikacji) w monitorowaniu choroby.



RAGE stanowi receptor dla produktéw zaawansowanej glikacji. Nalezy on do grupy
receptoréw rozpoznajacych wzorce molekularne (PRRs; ang. pattern recognition receptors).
Petni on wazng funkcje w odpornosci wrodzonej organizmu. Endogenne biatko HMGB],
uwalniane podczas stresu komdrkowego, urazu tkanek oraz ich $mierci, jest zasadniczym
ligandem RAGE. Biatko HMGB1 cechuje przynaleznos¢ do tzw. czastek molekularnych
zwigzanych z uszkodzeniem (DAMPs; ang. damage associated molecular patterns). Stan
zapalny wraz z zainicjowaniem mechanizmoéw naprawczych tkanek majg miejsce za sprawg
stymulacji PRRs przez DAMPs.

Z powyzszych powoddéw w kolejnej oryginalnej publikacji z cyklu, pod tytutem: ,RAGE
and HMGB1 Expression in Orbital Tissue Microenvironment in Graves’ Ophthalmopathy”
podjeto prébe okreslenia nowego biomarkera choroby. W ramach przeprowadzonych badan
wykazano wzrost ekspresji badanych biatek w tkance ttuszczowej oczodotowe] u pacjentow
z GO w poréwnaniu z grupg kontrolng. Dowiedziono réwniez, ze istnieje istotny statystycznie
zwigzek miedzy ekspresjg RAGE, a obecnoscig neuropatii nerwu wzrokowego (DON; ang.
dysthyroid optic neuropathy) i zwiekszonym poziomem przeciwciat skierowanych przeciwko
receptorowi dla TSH (TRAb; ang. anti - TSHR antibodies).

Wykazane wystepowanie w poblizu naczyn krwionosnych komadrek zapalnych RAGE (+)

i HMGB1(+) przemawia za tezg o mozliwym udziale powyzszych biatek w progresji procesu
zapalnego w GO.

W pracy badawczej pod tytutem "Treatment Results of Endoscopic Transnasal Orbital
Decompression for Graves’ Orbitopathy—A Single-Center Retrospective Analysis in 28 Orbits
of 16 Patients" zebrane i przedstawione zostaty dane dotyczgce skutecznosci oraz
bezpieczenstwa przeznosowej endoskopowej dekompresji oczodotu (TEOD; ang. transnasal
endoscopic orbital decompression) - procedury wykonywanej w Klinice Otolaryngologii
Centrum Medycznego Ksztatcenia Podyplomowego w Warszawie w latach 2017-2020.
Zabiegi operacyjne metodg TEOD wykonano na 28 oczodotach u 16 pacjentéw.

W podsumowaniu publikacji przedstawione zostaty nastepujgce wnioski: po
zakoczonym leczeniu operacyjnym metodg TEOD u pacjentdw z orbitopatia Gravesa
wykazano zmniejszenie wytrzeszczu, wzrost najlepszej korygowalnej ostrosci wzroku,
zmniejszenie ci$nienia wewnatrzgatkowego oraz zmniejszenie nasilenia choroby wyrazonego

CAS (ang. clinical activity score - kliniczna skala aktywnosci).



Title of dissertation: Endoscopic decompression of orbit in Graves’ orbitopathy: treatment

results and attempt at identification of new biomarkers of Graves’ orbitopathy

ABSTRACT

Graves’ orbitopathy is extra-thyroidal demonstration of Graves’ disease (in rare cases

Hashimoto thyroiditis) that impairs the function of an organ of sight causing its temporary or
permanent dysfunction. It manifests with ocular signs disruptive for patients (diplopia,
exophthalmos, blurred vision and color vision deficiency), which in severe cases can lead to
vision loss. The autoimmunological reaction with production of proinflammatory cytokines
and glycosaminoglycans by fibroblasts activated by anti - TSH (thyroid stimulating hormone)
receptor antibodies seems to be the causative factor of Graves’ orbitopathy.
In the aforementioned reactions, there is a chronic inflammation of soft tissues of orbit,
which in consequence causes oedema of extraocular muscles and orbit’s tissue degeneration
(fibrosis). Recommended first line therapy consists of immunosuppressants —
glicocortycosteroids. The progress in endoscopic endonasal surgery influenced an attitude to
surgical treatment of an orbit's diseases, including indications to its endoscopic endonasal
decompression. According to EUGOGOQO's (European Group On Graves' Orbitopathy)
recommendations, orbital decompression should be considered in the inactive phase of
disease as well as in the severe form of Graves' orbitopathy in case of no improvement in
response to conservative treatment.

A review of available literature concerning effects of surgical treatment of Graves’
orbitopathy served for us to write the review article ,,Endoscopic decompression of orbit in
Graves’ orbitopathy”. General characteristics of Graves' orbitopathy, as well as surgical steps
crucial for understanding the idea of this surgical procedure, indications, possible
complications, initial results - all have been described in previously mentioned articles.

Due to the lack of a biomarker in the course of Graves' orbitopathy, that would be
used for monitoring of the disease itself and the progress of treatment, an assumption was
made about the potential usage of the assessment of HMGB1 (high mobility group box 1)
and RAGE (receptor for advanced glycation end products) in disease monitoring.

RAGE poses as a receptor for products of advanced glycation. It is a member of a

group of pattern recognition receptors (PRRs). It performs an important role in the body’s



innate immunity. Endogenous HMGB1 protein, released during cellular stress, tissue injury
and tissue death, is an essential RAGE ligand. The HMGB1 protein belongs to the so-called
damage associated molecular patterns (DAMPs). An inflammation along with initiated tissue
repair mechanisms are present due to the stimulation of PRRs by DAMPs.

For the above reasons, in the next original publication from the series, entitled:
»,RAGE and HMGB1 Expression in Orbital Tissue Microenvironment in Graves’
Ophthalmopathy” an attempt was made to determine a new biomarker of the disease. As
part of the conducted research, an increase in the expression of the tested proteins in the
orbital fat tissue in patients with GO was demonstrated compared to the control group. It
has also been proven that there is a statistically significant relationship between RAGE
expression and the presence of optic neuropathy (DON - dysthyroid optic neuropathy) and
the increased level of antibodies directed against TSH receptor (TRAb - anti - TSHR
antibodies).

RAGE (+) and HMGB1 (+) inflammatory cells have been demonstrated to exist near
blood vessels which supports the thesis about the possible involvement of the above
proteins in the progression of the inflammatory process in GO. In the following research
paper entitled ,Treatment Results of Endoscopic Transnasal Orbital Decompression for
Graves’ Orbitopathy — A Single - Center Retrospective Analysis in 28 Orbits of 16 Patients”
efficacy data was collected and presented concerning also the issue of safety of TEOD
(transnasal endoscopic orbital decompression) - the procedure performed in the
Department of Otolaryngology, Centre of Postgraduate Medical Education in 2017-2020.
Surgical procedures with the usage of TEOD method were performed in 28 orbits in 16
patients.

In the summary of the publication the following conclusions were presented: after
the completed surgical treatment with the usage of TEOD in patients with Graves'
orbitopathy the follow-up results were indicated: proptosis decrease, an increase in best
corrected visual acuity, reduction of intraocular pressure and severity reduction of the

disease expressed by CAS (clinical activity score).
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1. WSTEP
1.1 ORBITOPATIA GRAVESA

Orbitopatia Gravesa to pozatarczycowa manifestacja choroby Gravesa. Dotyka ona
rocznie 16/100 000 kobiet oraz 2,9/100 000 mezczyzn. 80-90% pacjentéw w chwili
rozpoznania wykazuje hipertyreoze, pozostali wykazujg eutyreoze badZz nawet hipotyreoze
[1]. Najczesciej pojawia sie 18 miesiecy od poczatku choroby [2]. Dotyka 30-50% chorych
z chorobg Gravesa, w niewielkim odsetku moze rowniez wystepowac u pacjentéw z chorobg
Hashimoto [1]. Dzieli sie na postaé¢ aktywng i nieaktywna, w zaleznosci od nasilenia
klasycznych objawdéw zapalenia tkanek oczodotu: bdlu, zaczerwienienia, obrzeku. Do jej
oceny zazwyczaj uzywa sie zalecanej przez EUGOGO (ang. European Group On Graves’
Orbitopathy — Europejskiej Grupy ds. Orbitopatii Gravesa) skali CAS. W zalezno$ci od stopnia
nasilenia przyznaje sie odpowiednig liczbe punktéw (maksymalnie 7). Wynik nie mniejszy niz

3 upowaznia do rozpoznania postaci aktywnej orbitopatii.

Tabela 1. SKALA AKTYWNOSCI ORBITOPATII TARCZYCOWE)J CAS (Clinical Activity Score)

OBJAW PUNKTY
Samoistny bél zagatkowy 1
B4l przy ruchu gatek ocznych 1
Zaczerwienienie powiek 1
Zaczerwienienie spojowek 1
Zapalenie mieska tzowego 1
Obrzek powiek 1
Obrzek spojowek 1
tacznie 7 punktéw

11



Natomiast w zaleznosci od nasilenia wyrdznia sie 3 postacie: tagodng, umiarkowang do
ciezkiej, zagrazajgcg utratg wzroku.
Orbitopatie fagodng mozna rozpozna¢, gdy wystepuje co najmniej 1 z nastepujgcych
symptomow:
1) niewielka retrakcja (<2 mm) powiek
2) niewielkie zajecie tkanek miekkich oczodotu
3) wytrzeszcz <3 mm ponad norme
4) bez podwdjnego widzenia, zmiany rogéwki ustepujgce pod wptywem sSrodkow

nawilzajacych.

Orbitopatia umiarkowana do ciezkiej wystepuje, gdy stwierdza sie >2 z ponizszych objawodw:
1) retrakcja powiek >2 mm
2) umiarkowane lub zaawansowane zajecie tkanek miekkich oczodotu
3) wytrzeszcz 23mm ponad norme

4) niestate lub state podwdjne widzenie.

Orbitopatia zagrazajgca utratg wzroku wystepuje w przypadku uszkodzenia rogéwki

bez / z towarzyszgcg neuropatig nerwu wzrokowego [3].

1.2 ENDOSKOPOWA PRZEZNOSOWA DEKOMPRESJA OCZODOtOW
W ORBITOPATII GRAVESA

Endoskopowa przeznosowa dekompresja oczodotu (TEOD) jest zalecana w przypadku
niereagujacej na leczenie farmakologiczne (dozylne glikokortykosteroidy), zagrazajgcej utratg
wzroku postaci choroby aktywnej (CAS >3) oraz w fagodniejszych postaciach w celu leczenia
wytrzeszczu (w postaci nieaktywnej).

Poza leczeniem orbitopatii Gravesa dekompresje stosuje sie w przypadku urazu oczodotu
z narastajgcym krwiakiem, przy krwawieniu do oczodotu spowodowanym np. uszkodzeniem

tetnicy sitowej, w wypadku nowotworu oczodotu z jednoczesnym usunieciem guza.
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Jako pierwszy wyniki leczenia GO za pomocg TEOD przedstawit Kennedy [4], jednakze

samo odbarczenie oczodotu jako metoda leczenia standw przebiegajacych ze zwiekszonym
cisnieniem wewnatrzoczodotowym ma dtuzszg historie.
Juz w 1911 roku zostat opisany przez Dollingera dostep do bocznej sciany oczodotu. Kolejne
opisywane dostepy: 1930 - Hirsch - Sciana dolna przez dét nadktowy; 1931 - Naffziger - sciana
gorna; 1936 - Sewall - Sciana przysrodkowa z dostepu przez etmoidektomie zewnetrzng;
1950 - Walsh i Ogura - $ciana przysrodkowa i dolna z dostepu przez doét nadktowy.

Od momentu opisania dostepu endoskopowego powstato wiele prac wykazujgcych
skutecznos¢ tej techniki w leczeniu orbitopatii Gravesa, niemniej jednak endoskopowa
przeznosowa dekompresja oczodotdw obarczona jest ryzykiem powiktan. Do najczesciej
opisywanych nalezg: krwawienie, odma S$rédoczodotowa, krwiak oczodotu, dwojenie,
jatrogenne zapalenia zatok, $luzowiak zatoki szczekowej lub czotowej, spadek ostrosci

widzenia.

1.3 NOWE BIOMARKERY CHOROBY

Obecnie trwajg badania nad okresleniem swoistych biomarkeréw choroby, ktére
pozwolityby przewidzie¢ rokowanie u pacjentéw z GO jak réwniez monitorowac postep
choroby. O$ HMGB1-RAGE wykazuje dziatanie prozapalne zalezne od transkrypcji gendw,
gtéwnie za posrednictwem czynnika transkrypcyjnego NF-kB (ang. nuclear factor kappa B -
czynnik jadrowy kappa B). Wykazano zwigzek tej osi z takimi chorobami
autoimmunologicznymi jak m.in. toczen uktadowy, zapalenie naczyn zwigzane
z przeciwciatami ANCA [5], ponadto w zapaleniu miesnia sercowego [6] oraz w infekcjach [7].
W literaturze wykazano, ze ekspresja RAGE zwieksza sie w stanach zapalnych.

W czesci prac podkresla sie natomiast immunomodulujgce oddziatywanie zespotu
czgsteczek HMGB1 oraz RAGE [5]. Zwigzek HMGB1 ze stanem zapalnym lezgcym u podifoza
GO opisano w literaturze w 2019 [8]. W tkankach oczodotéw pacjentéw z GO odkryto
zwiekszong ekspresje biatka HMGB1, jak rowniez wiekszy poziom kodujgcego go DNA
w porédwnaniu z grupa kontrolng. W przeprowadzonych przez nas badaniach tkanki
ttuszczowe] oczodotow wykazano wyzszy poziom ekspresji RAGE oraz HMGB1, mogacych

odpowiadac za proces zapalny toczacy sie wewngatrz oczodotu w orbitopatii Gravesa. Co
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wiecej, poziom RAGE korelowat dodatnio z czestoscig wystepowania DON [9]. Blokowanie
osi HMGB1-RAGE, a zmniejszenie przez to procesu zapalnego toczgcego sie wewnatrz
oczodotu mogtoby by¢ celem terapeutycznym u pacjentéw z rozpoznang GO. Potrzebne sg
jednak badania mogace ocenié czy powyzsze czasteczki wystepujg réwniez w surowicy
pacjentéw i czy ich poziom koreluje z ciezkoscig choroby — co stanowitoby dobry marker

utatwiajgcy podejmowanie decyzji terapeutycznych.

2. ZALOZENIA | CEL PRACY

Na podstawie dostepnej literatury postawiono hipoteze, ze endoskopowa
przeznosowa dekompresja oczodotu w orbitopatii Gravesa jest skuteczng metodg leczenia, a
ocena ekspres;ji biatek HMGB1 i RAGE w tkance ttuszczowej oczodotéw moze dac¢ podstawy

do okreslenia ich jako biomarkery choroby.

Celem pracy byto:
1. ocena skutecznosci i bezpieczenstwa endoskopowej przeznosowej dekompresji
oczodotu w orbitopatii Gravesa,

2. ocena ekspresji HMGB1 oraz RAGE jako potencjalnych biomarkerdw choroby.

Na przeprowadzenie badan uzyskano zgode: Komisji Bioetycznej Centrum Medycznego
Ksztatcenia Podyplomowego nr 16/PB/2018, Komisji Bioetycznej przy Warszawskim
Uniwersytecie Medycznym nr KB 42/2011, Komisji Bioetycznej przy Warszawskim
Uniwersytecie Medycznym nr KB/126/2016.
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3. KOPIE OPUBLIKOWANYCH PRA

PRACE POGLADOWE / REVIEW PAPERS

C

Endoskopowa dekompresja oczodotu w orbitopatii

tarczycowej

KRZYSZTOF BERNARD POSLEDNIK', PIOTR MISKIEWICZ2, ANNA JABE ONSKA-PAWLAK?, IRENEUSZ KANTOR!,

MIROSLAW J. SZCZEPANSKI#!

'Klinika Otolaryngologii, Centrum Medyczne Ksztalcenia Podyplomowego, Warszawa; “Katedra i Klinika Choréb Wewnetrznych i Endokrynologii,
Warszawski Uniwersytet Medyczny; *Katedra i Klinika Okulistyki, Warszawski Uniwersytet Medyczny; “*Katedra i Zaktad Biochemii,

Warszawski Uniwersytet Medyczny

Endoskopowa dekompresja oczodofu w orbitopatii tarczycowej

Poslednik KB', Miskiewicz P2, Jabtonska-Pawlak A? Kantor I,
Szczepanski MJ*'.

’Klinika Otolaryngologii, Centrum Medyczne Ksztafcenia Podyplomo-
wego, Warszawa; *Katedra i Klinika Chorob Wewnetrznych i Endo-
krynologii, Warszawski Uniwersytet Medyczny; *Katedra i Klinika
Okulistyki, Warszawski Uniwersytet Medyczny; *Katedra i Zaktad Bio-
chemii, Warszawski Uniwersytet Medyczny

Orbitopatia Graves'a (GO — Graves' orbitopathy) jest pozatarczycowym
objawem choroby Gravesa i Basedowa (GD — Graves' disease). Wigk-
szos¢ chorych na GO ma fagodnie przebiegajaca postac choroby, niewy-
magajgcq dodatkowego leczenia. U kilku procent chorych przebieg GO
moze byc ciezki lub bardzo ciezki. W cigzkich postaciach GO moze
dochodzic do znacznego wytrzeszczu powikfanego w niektorych przypad-
kach owrzodzeniem rogowki lub ucisku na nerw wzrokowy prowadzacego
do neuropatii (DON — dysthyroid optic neuropathy). W terapii ciezkich po-
staci GO w zaleznosci od rozpoznania i stopnia aktywnosci choroby sto-
sujemy leczenie farmakologiczne (m.in. bardzo duze dawki pulséw mety-
loprednizolonu) oraz leczenie operacyjne (dekompresja). Dekompresja
oczodotu polega na usunigciu czesci obramowania kostnego oczodofu.
Zmniejsza cisnienie wewnatrzoczodotowe w przypadkach nadmiernego
przerostu tkanek migkkich. Przez dziesigciolecia stosowano w tym celu
rozne dostepy zewnetrzne. Wraz z rozwojem technik endoskopowych
wewngatrznosowa endoskopowa dekompresja oczodofu stafa sig lecze-
niem z wyboru. W niniejszej pracy pogladowej opisano technike endo-
skopowego odbarczenia oczodofu w GO i dokonano przegladu dostep-
nej literatury medycznej dotyczacej tej techniki i wynikéw leczenia.

Stowa kluczowe: orbitopatia tarczycowa, dekompresja oczodotu,
orbitopatia Graves'a

Pol Merkur Lekarski, 2019; XLVI(275); 224-228

Endoscopic decompression of orbitin Graves’ orbitopathy
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Graves' orbitopathy (GO) is an extrathyroidal manifestation of Graves’
disease (GD). The majority of patients has mild form of the disease, with
no need of additional treatment. A few percent of patients can have a
severe or very severe course of disease. In severe forms of GO there
might occur considerable exophthalmos complicated in some cases with
comeal uiceration or pressure on optic nerve leading to neuropathy (DON,
dysthyroid optic neuropathy). In therapy of severe forms of GO different
types of treatment are used depending on diagnosis and activity of disease.
The pharmacological (among the others very high doses of intravenous
methyiprednisolone) and surgery treatment (orbit decompression) are used.
The orbital decompression is a procedure performed in order to decrease
the intraorbital pressure by removing part of its bony borders in cases
with excessive mass in orbit. For decades many external approaches
have been used. With the progress of the endoscopic techniques the
endoscopic orbit decompression has become the first line treatment.
The lack of facial incisions is connected with many benefits for patients.
In our article endoscopic decompression technique in GO was described,
as well as available medical literature conceming this technique and its
outcomes was performed.

Key words: thyroid-associated orbitopathy, orbit decompression,
Graves'orbitopathy

Pol Med J, 2019; XLVI (275); 224-228

Orbitopatia Graves'a (GO — Graves’ orbitopathy) (ryc.1) jest
pozatarczycowym objawem choroby Gravesa i Basedowa (GD
- Graves'disease) wystepujacym u okoto 30% chorych na GD.

Ujawnia si¢ najczesciej w ciagu 18 miesiecy od rozpozna-
nia nadczynnosci tarczycy [1]. W patogenezie GO rozpatruje
sie immunologiczng reakcje na antygen TSH-R (thyroid sti-

Rycina 1. Chory na GO z wytrzeszczem oka lewego przed dekompresja endoskopowa ¢

(

g

Figure 1. Patient diagnosed with GO with exophthalmos of the left eyeball before endoscopic orbital decompression (own photography)
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mulating hormone receplor) obecny na fibroblastach w oczo-
dole bedgeych prekursorami komérek Huszezowych. W auto-
immunologicznej odpowiedzi uczestniczg przede wszystkim
limfocyty Th1, ktdre wytwarzajgc cytokiny prozapalne powo-
dujg proliferacje fibroblastow | zwiekszenie syntezy glikozami-
neglikandw. Cytokiny prowadzg réwniez do obrzeku miesni oko-
ruchowych. Zwigkszona objetost wewnatrzoczodolowa dodat-
kowo uposledza odplyw krwi Zylnej, co powoduje dalszy obrzek
tkanek miekkich, a nastepnie pojawienie sie wylrzeszczu.

W zaleZnosci od stopnia nasilenia objawow GO wyrdZnia-
my postacie: lagodna, umiarkowang do cigzkiej | bardzo cigzka
(zagraZajgca utratg wzroku). W ciezkich postaciach GO znacz-
ne wysuniecie galek ocznych, nadmierna retrakcja powiek i nie-
moznosc catkowitego zamkniecia powiek moze prowadzic do
uszkodzenia | owrzodzenia rogdwki [1,10]. Nadmierne stlocze-
nie tkanek w okolicy szezytu oczodolu powoduje naprezenie
widkien nerwu wzro o prowadzace do neuropatii (DON -
dysthyroid optic neuropathy). Ciezkie postacie stanowig do 5%
przypadkow GO [16]).

Jednym z elementdw leczenia jest normalizacja stezen
hormondw tarczycowyeh. Uzyskanie eutyreozy czesto prowa-
dzi do zmniejszenia objawdw ocznych [23]. W terapii cigzkich
postaci GO w zaleznosci od rozpoznania i stopnia aktywnosci
choroby stosuje sie leczenie farmakologiczne (m.in. bardzo
duze dawki pulséw metyloprednizolonu) oraz leczenie opera-
cyjne (dekompresja). W przypadku DON leczeniem pierwsze-
go rzutu s3 pulsy metyloprednizolonu (1.0 g w trzech kolej-
nych dniach, powtdrzenie cyklu w ciggu 2 tygodni w przypadku
braku efektu). Jedli leczenie farmakologiczne DON nie przy-
nosi poprawy lub wystepuje owrzodzenie rogowki chorzy 53
kwalifikowani do zabiegu dekompresji, ktorej celem jest reduk-
cja cisnienia wewngtrzoczodolowego, odbarczenie nerwu
wzrokowego | zmniejszenie wytrzeszczu.

Oczoddt to przestrzen w obrebie czaszki zawierajgca gal-
ke oczng wraz z narzgdami dodatkowymi. Ma ksztalt czworo-
Sciennej piramidy o objetoSci okolo 30 em? [5), ograniczone|
przez 7 kosci czaszki. Z racji swej niskiej podatnosci wszyst-
kie stany chorobowe przebiegajgce ze zwigkszeniem masy
wewngtrz oczodolu (orbital compartment syndrome) bedg
powodowaty ucisk na gatke oczng oraz nerw wzrokowy w jego
wewngtrzoczodotlowym odcinku, prowadzgc do obnizenia
ostrosci wzroku, pogorszenia widzenia barw, bgd2 nawet Sle-
poty. Jedng z metod zapobiegania mozliwym nastgpstwom
takiego stanu jest dekompresja oczodotu, polegajgca na znie-
sieniu kostnych ograniczen oczodolu | zwiekszeniu jego obje-
tosci, a w konsekwencji powodujaca zmnigjszenie cisnienia w
jego wnetrzu. Przez blisko 80 lat stosowano ré2ne warianty
dostepdw zewnetrznych odbarczenia: w 1911 r. Dollinger —
sciana boczna, w 1931 r., Naffziger - Sciana gorna, w 1936 r.
Sewall = sciana przysrodkowa z dostepu przez etmoidekto-
mig zewnetrzng, w 1930 r. Hirsch — sciana dolna z dostepu
przez dot nadkbowy, w 1957 r. Walsh i Ogura — $ciana dolna
oraz przysrodkowa z dostepu przez dot nadklowy [7]. Wraz z
rozwojem techniki endoskopowej w leczeniu patologii twarzo-
czaszki pojawily sie koncepcje dekompresji oczodotu z doste-
pu przeznosowego. W 1990 r. Kennedy zaproponowat znie-
sienie blaszki papierowate] jako metode odbarczenia oczodolu
[12). Obecnie techniki endoskopowe s3 wykonywane jako pro-
cedury pierwszego wyboru w przypadku wskazan do dekom-
presji oczodolu [9,24).

W pracy opisano technike endoskopowego odbarczenia
oczodotu w GO | dokonano przeglgdu dostepnego pismien-
nictwa dotyczacego tego sposobu leczenia.

OPIS TECHNIKI OPERACYJNEJ

Rozwdj technik endoskopowych otworzyt droge do zastoso-
wania dostepu wewnatrznosowego w patologiach przestrzeni
oczodotu. Po raz pierwszy dekompresje oczodolu z dostepu
endoskopowego zastosowali niezaleznie od siebie Kennedy
oraz Michel (odpowiednio w 1990 r. i 1991 r.) [12,18]. W oby-
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dwu przypadkach wskazaniem do operacji byla zaawansowa-
na postad orbitopatii w przebiegu GD.

Dostep endoskopowy do oczodolu wyrdinia szereq zalet,
dzieki ktorym w wiekszosci przypadkow jest wybierany w
pierwszej kolejnosci, gdy konieczne jest otwarcie przysrodko-
wej lub dolnej Sciany oczodolu. Oprocz efektu kosmetyczne-
go w postaci braku koniecznosci wykonywania zewnetrznych
ciec, umozliwia lepsze uwidocznienie przysrodkowe) Sciany
oczodotu dzieki zastosowaniu optyki katowej [13]. Nie powo-
duje uszkodzenia przyczepu migsnia skosnego dolnego, wie-
zadta powiekowego przysrodkowego. Mozliwa jest takze identy-

fikacja nerwu podoczodolowego | uniknigcie jego uszkodzenia,
zapewnia rownie2 lepszy niz w technikach mwnatrzmsm;rch

dostep do tylnej czesci oczodotu [15).

Etapy operacji

Antrostomia Srodkowa jest wykonywna w pierwszej ko-
lejnosci w celu uwidocznienia dolnej Sciany oczodolu oraz
zmnigjszenia ryzyka zamknigcia ujscia zatoki szczgkowej
przez tluszcz oczodotu [2]. Przy poszerzaniu naturalnego uj-
$cia zatoki szczekowej do przodu i do tylu nalezy zachowad
szezeqgolng ostroznose by nie doszlo do uszkodzenia odpo-
wiednio przewodu nosowo-tzowego oraz tetnicy klinoweo-pod-
niebiennej.

Sfencetmoidektomia stanowi kolejny etap operacji. Wy-
konuje sie jg od wyrostka czolowego szczeki do bocznej Scia-
ny zatoki klinowej w celu uwidocznienia przysrodkowej Sciany
oczodotu, czyli blaszki oczodolowej kosci sitowej (rye.2).

Usunigcie blaszki papierowatej nastepuje po jej zidentyfiko-
waniu. Wowczas dokonuje sie usuniecia kosci, starajae sie pozo-
stawic nietkniety okostng oczodotu, gdyz wydostajgey sie uszez
oczodolowy magiby utrudnic zabieq zaskaniajae pole operacyjne
(rye.2). Nalezy zachowad okolo 1, 5-centymetrowy fragment blaszki
oczodolowej do dolu od ujscia zatoki czolowej, poniewaz tuszez
oczodolowy mogtby utrudniac drena zatoki | powodowad trudne
do leczenia zapalenie [27]. Na tym etapie wykonuje sie takée w
zaleinosci od wskazan usuniecie dolnej przysrodkowe] Sciany
oczodotu (granicy boczng jest przebiegajgcy w stropie zatoki
szczekowsj kanal nerwu podoczodolowego). Zalecane jest po-
zostawieniu fragmentu koscl na granicy Sciany przySrodkowe i
dolnej, co zmniejsza ryzyko dwojenia pmp-erac:nnegu [23]

czania sig fuszezu do zatok przynosowych (ryc.2). Na tym elap-e
mona usungt w nieduZej llodci nadmiar tluszczu oczodolowego
(m.in. do badania histopatologicznego), tak aby nie uszkodzic
migsni okoruchowych i aby zapobiec jatrogennemu zapaleniu
zatok przynosowych przez wypelniajgcy jame nosa thuszez, kid-
ry moze uposledzad droznosc ujscia zatoki czolowej.

Czest chorych z powodu znacznego zwigkszenia objetosci
tkanek w okolicy szczytu oczodolu ma bardziej nasilony ucisk
nerwu wzrokowego. Wymagajg oni wtedy dodatkowo endosko-
powego odbarczenia nerwu wzrokowego w jego kanale w szczy-
cie oczodotu [14]. Jednak opis tego rodzaju leczenia wykracza
poza zakres tego opracowania.

WSKAZANIA DO DEKOMPRES.JI OCZODOLU:
OREITOPATIA TARCZCOWA | INNE WSKAZANIA

Wskazania do dekompresji oczodolu w przebiegu GO moina
podzielic na pilne oraz planowe. Wytyezne EUGOGO (European
Group On Graves' Orbitopathy) okreslajg wskazania do wykona-
nia dekompresji oczodolu w GD. Owrzodzenie rogdwki wynikajs-
ce z niedomykalnosci powiek oraz neuropatia nerwu wzrokowe-
go, szezegdinie jesli nie ma poprawy po leczeniu pulsami
sterydowymi przez 1-2 tygodnie sg wskazaniami pilnymi. Wy-
trzeszez utrzymujacy sie w nieaktywnej fazie choroby jest wska-
zaniem do operaciji w trybie planowym [1,4]. Pozostale stany cho-
robowe przebiegajgce ze zwigkszeniem cidnienia wewnatrz
oczodotu | powodujgce zagrofenie utrata weroku 53 wskazania-
mi do wewngtranosowego odbarczenia oczodolu jesli dostep do
przyczyny choroby maZna uzyskac przez preysrodkows lub dol-
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K.B. Poslednik i wsp.

przegroda
nosowa

przegroda /
nosowa

E podstawa czaszki F podstawa czaszki

oczodét

przegroda /

nosowa

matzowina Srodkowa matiowina Srodkowa

Rycina 2. Tomografia komputerowa (TK) zatok przynosowych i oczodolow w przekrojach osiowych (A) i czolowych (B,C) oraz etapy endoskopowej dekom-
presi oczodolu (oczoddl lewy). Obraz TK z zaznaczonymi fragmentami kosci, ktore nalezy usunac w trakcie operacii, schematyczny rysunek oraz zdjecia
srodoperacyjne najwazniejszych etapow dekompresji oczodolu: sfenoetmoidektomia (A,D,G); usunigcie blaszki papierowatej i przySrodkowej czesci dna
oczodolu (strzalki) (B,E,H); tuszcz oczodolowy wypelnisjacy przewdd nosowy srodkowy tuz po nacigciu okostnej (strzaki oraz zakropkowane pole) (C,Fl).
Figure 2. Computed tomography (CT) scans of the paranasal sinuses and the orbits in the axial (A) and frontal (B,C) scans and surgical steps
performed during endoscopic orbital decompression (left orbit). CT scan with marked bony parts to be removed, schematic depiction and surgery
images of crucial steps performed during orbital decompression: sphenoethmoidectomy (A,D,G); lamina papyracea and the medial part of the orbital
floor removal (arrows) (B,E H); after incision of the orbital periosteum fat fills the middle meatus (arrows and the dotted area (C,Fl).

Tabela 1. Wskazania do endoskopowej dekompresji oczodolu
Table 1. Indications for endoscopic decompression of orbit

Wskazania | Orbitopatia tarczycowa Inne wskazania

Pilne owrzodzenie rogowki ropiefi wewnatrzoczodolowy
neuropatia nerwu ropiert podokostmowy
wzrokowego
subluksacja galki ocznej | krwiak oczodolu

Planowe wytrzeszcz*® uszkodzenie pourazowe

oczodolu

retrakcja powiek*® guzy oczodolu
dwojenie

* nieodpowiadajace na leczenie farmakologiczne

17

ng $ciane oczodolu. Wérdd powyzszych wymienia sie m.in.: sta-
ny po urazie twarzoczaszki z uszkodzeniem kostnego obramo-
wania oczodolu, guzy wewngtrzoczodolowe umiejscowione przy-
srodkowo w stosunku do nerwu wzrokowego, ropnie
podokostnowe wewngtrzoczodolowe m.in. w przebiegu powikian
przewleklego zapalenia zatok przynosowych, krwiaki oczodotu
[24]. Wskazania do dekompresji oczodolu podsumowano w tab. 1.

POWIKLANIA

Wystgpienie powikiarn zwigzanych z endoskopowg dekom-
presjg oczodotu moze by¢ spowodowane uszkodzeniem za-
wartosci oczodotu lub sgsiadujgcych struktur, badZz reakcjg
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tkanek na zmienione operacjq warunki anatomiczne. Mozliwe
powikiania endoskopowej dekompresji oczodolu zestawiono
wtab.2.

Tabela 2. Powiklania endoskopowej dekompresji oczodolu
Table 2. Complications of endoscopic decompression of orbit

— wyciek plynu mézgowo-rdzeniowego [11]

— krwawienie z nosa [3)

— krwiak [26]

_ oslabienie lub zniesi
szczekowego [21]

— przewlekle zapalenie zatok przynosowych [3]

— pogorszenie ostrosci wzroku [22]

— hyposmia [21]

ie czucia w zakresie unerwienia nerwu

Na uwage zasluguje mozliwosS¢ wystgpienia dwojenia de
novo lub nasilenia istniejgcego przed operacjg. Diplopia poja-
wia si¢ wedlug réznych zrodet w 19-63%, Srednio u okolo 30%
chorych po operacji odbarczenia oczodolu z powodu orbito-
patii tarczycowej [6,17,29]. Chorzy poddawani takiej operacji
powinni zostac poinformowani o mozliwosci wystapienia dwo-
jenia, jak rowniez, Ze moze ono ustapic w przeciggu paru mie-
siecy po operacji. Niektore Zrodta sugerujg mniejszg czestosc
wystapienia dwojenia u chorych poddanych endoskopowej
dekompresji przySrodkowej Sciany oczodolu oraz Sciany bocz-
nej z dostepu zewnetrznego [8]. Brak remisji dwojenia jest
wskazaniem do operacji na migsniach okoruchowych [1]. Po-
wiklania te moga pojawic si¢ wiele miesigcy po operacji. Opi-
sywano zapalenie tkanek migkkich/ropieri oczodolu 2 lata po

przeprowadzonej operacji [20).

WYNIKILECZENIA

Opisywana $rednia redukcja wytrzeszczu rozni si¢ w zalez-
nosci od autoréw doniesienia i wynosi od 3 do 5,75mm. Do-
datkowo usunigcie przySrodkowej czesci dna oczodolu ma
wplyw na lepszy efekt [19]. Cofniecie gatki ocznej postepuje
stopniowo po operacji i ostateczne powinno by¢ oceniane kil-
ka miesiecy po operacji. Poprawa ostrosci wzroku jest cze-
stym wynikiem tej procedury [25]. Endoskopowe odbarczenie
oczodotu zmniejsza réwniez ciSnienie wewngtrzgatkowe, jak
rowniez nasilenie ekspozycyjnego zapalenia rogowki [22].
Dwojenie moze ustgpic, ale moze rowniez pojawic si¢ de novo
[25]). Powyzsze wyniki pokrywajq si¢ z wynikami dotychcza-
sowego leczenia naszych chorych (ryc.3).

WNIOSKI

Dostepne dane [30] jak rowniez nasze doswiadczenie potwier-
dzajg, ze endoskopowa dekompresja oczodotu jest wystar-
czajgca w wigkszosci przypadkow. Z kolei chorzy, u ktorych
nie uzyskano wystarczajgcego cofniecia gatki ocznej oraz gru-
pa, u ktorych wystepuje nawracajacy wytrzeszcz lub utrzy-
muje si¢ DON powinni by¢ kwalifikowani do odbarczenia po-
zostatych $cian oczodotu lub dekompresji nerwu wzrokowego
w szczycie oczodotu. Dekompresja endoskopowa zapewnia
lepsze uwidocznienie blaszki oczodotowej dzieki uzyciu opty-
ki katowej. Krotszy czas rekonwalescencji w poréwnaniu do
innych dostepéw, brak blizn pooperacyjnych na twarzy, zde-
cydowanie mniejsze ryzyko uszkodzenia nerwu podoczodo-
fowego réwniez przemawiajg za wyborem tego dostepu. Na-
lezy jednoczes$nie pamietac, Zze jednym z najczestszych
powikiar jest wystgpienie de novo dwojenia lub pogorszenie
wczesniej istniejgcego o czym nalezy poinformowac chorego
przed planowang operacjg.
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Graves’ ophthalmopathy (GO) is a chronic autoimmune inflammatory disorder involving orbital tissues. A receptor for advanced
glycation end products (RAGE) and its ligand high mobility group box 1 (HMGBI1) protein trigger inflammation and cell
proliferation and are involved in the pathogenesis of various chronic inflammatory diseases. This study was aimed to evaluate
RAGE and HMGBI expression in GO to determine its potential clinical significance. To the best of our knowledge, this is the
first study showing RAGE and HMGBI expression in orbital tissue using immunohistochemistry. Sections of orbital adipose
tissue obtained from patients diagnosed with GO (23 patients; 36 orbits) and normal controls (NC) (15 patients; 15 orbits) were
analyzed by immunohistochemistry for RAGE and HMGBI expression. Expression profiles were then correlated with clinical
data of the study group. RAGE and HMGBI1 expression were elevated in GO patients in comparison with NC (p =0.001 and
p=0.02, respectively). We observed a correlation between RAGE expression and occurrence of dysthyroid optic neuropathy
(DON) (p=0.05) and levels of TSH Receptor Antibodies (TRAb) (p =0.01). Overexpression of RAGE and HMGBI might be
associated with GO pathogenesis. In addition, RAGE and HMGBI proteins may be considered as promising therapeutic

targets, but this requires further research.

1. Introduction

Graves’ disease (GD) represents an autoimmune process in
which circulating autoantibodies directed against thyrotro-
pin receptor (TSHR)—TRAb (TSHR antibodies)—activate
the thyroid gland, causing hyperthyroidism [1]. One of the
extrathyroidal symptoms of GD is Graves’ ophthalmopathy
(GO), defined as a chronic autoimmune inflammatory disor-
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der involving orbital tissues [2]. Although patients with GO
are mostly hyperthyroid, they can also be euthyroid or hypo-
thyroid. Moreover, GO may be reported in Hashimoto’s
thyroiditis [3]. Cytokine production, inflammatory infiltra-
tion, and orbital fibroblast activity result in expansion and
remodeling of extraocular tissues—mainly orbital adipose
tissue and fibrous tissue of extraocular muscles. Edematous-
infiltrative changes involving orbital soft tissues are observed



in 25-50% of patients with GD [4]. Clinical manifestations of
GO include lid retraction, double vision, soft tissue swelling,
and erythema of the conjunctival and periorbital tissues.
Increased intraocular pressure within the inflexible bony
orbital walls can contribute to the development of proptosis
and optic nerve compression, including dysthyroid optic
neuropathy (DON). According to the European Group on
Graves’ Orbitopathy (EUGOGO), severity of GO is rated as
mild, moderate-to-severe, and sight threatening (including
DON and/or severe keratitis) [5].

Multiligand receptor for advanced glycation end prod-
ucts (RAGE) is suggested to initiate and amplify immune
and inflammatory responses [6]. Increased levels of RAGE
ligands in chronic disorders indicate that RAGE is involved
in the pathogenesis of various inflammatory diseases [7].
Cellular stress causes the generation of RAGE ligands such
as high mobility group box 1 (HMGBI) protein, S100 pro-
teins, and nucleic acids, while prolonged hyperglycemia and
inflammation induce the release of the ligands AGE and
amyloid [8]. HMGBI is one of the most significant members
of the DAMP (damage-associated molecular patterns) fam-
ily. DAMPs involve molecules released by dying or necrotic
cells and can induce inflammation, cell proliferation, and
migration [9]. HMGB1-RAGE interaction affects inflamma-
tion via the activation of proinflammatory transcription fac-
tor NF-xB (nuclear factor kappa B) which furthermore
regulates RAGE [10].

In this study, we test the hypothesis that RAGE and
HMGBI1 are overexpressed in orbit tissue in GO and
that expression patterns correlate with disease severity.
To the best of our knowledge, this is the first study
showing RAGE and HMGBI1 expression in orbital tissue
by immunohistochemistry.

2. Materials and Methods

2.1. Patients and Tissue Collection. Archival tissue paraffin
blocks were used for the studies. All orbital adipose tissue
samples used in the study were collected during surgery for
routine histopathological examination between 2016 and
2020. Tissues were obtained from 23 patients (18 females, 5
males, 36 orbits) diagnosed with GO who underwent
transnasal endoscopic orbital decompression surgery in the
Otolaryngology Department, Centre of Postgraduate Medi-
cal Education in Warsaw, Poland, or were derived from a
tissue bank at the Department of Internal Medicine and
Endocrinology, Medical University of Warsaw, Poland, from
previous studies. Inclusion criteria for the study were in
accordance with the EUGOGO guidelines: (1) moderate-to-
severe GO or (2) sight-threatening GO. Patients with any of
the following conditions were excluded from the study:
(1) age under 18 years, (2) a history of eye surgery, (3) a
previous history of metabolic di or other di that
may affect orbital connective tissues, except for thyroid dis-
ease, and (4) pregnancy or lactation. As controls, orbital
adipose tissue samples were obtained from 15 patients (15
orbits) operated on the orbit due to trauma at the Depart-
ment of Maxillofacial Surgery, Medical University of
Warsaw, Poland. The study was approved by Local Ethics
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Committees at the Medical University of Warsaw in Poland
(#AKBE/86/2018 to P.M.; KB/126/2016 to M.].S) and at the
Centre of Postgraduate Medical Education (#16/PB/2018 to
LK.). Tissues were fixed in 10% formaldehyde and embed-
ded in paraffin. Sections were stained with hematoxylin-
eosin (H+E) and evaluated by light microscopy before
performing immunohistochemistry.

2.2. Clinical Characteristics of Graves’ Ophthalmopathy.
Ocular involvement, including GO severity and activity,
was defined as absent, mild, moderate-to-severe, and sight-
threatening—active or inactive, according to criteria reported
in EUGOGO recommendations [5, 11]. Patients were classi-
fied as “active” or “inactive” based on a Clinical Activity
Score (CAS). Dysthyroid optic neuropathy (DON) was
defined by visual dysfunction secondary to GO when other
causes for visual impairment had been excluded. The diagno-
sis of DON was based on at least two criteria from the follow-
ing: (1) reduced visual acuity (<1.0), (2) relative afferent
pupillary defect, (3) reduced color vision (more than two
errors in Ishihara plates), (4) optic disc swelling in the
affected eye, and (5) magnetic resonance imaging of orbit
showing apical crowding or optic nerve stretching. Corneal
involvement (keratitis) was defined as absent or punctuate
keratopathy/ulcer. Best-corrected visual acuity (BCVA) was
examined using Snellen charts and expressed as a decimal frac-
tion. Exophthalmos was measured by a Hertel exophthalm-
ometer. The intraocular pressure was measured in the
primary position using an applanation tonometer. All the oph-
thalmology examinations for all patients were carried out by
the same ophthalmologist. Clinicopathological characteristics
of Graves ophthalmopathy (GO) patients are presented in
Table 1.

2.3. Immunohistochemistry. Paraffin sections of GO patients
and NC patients were immunostained using NovoLink Poly-
mer Detection Systems (Novocastra Laboratories, Newcastle,
UK) and the following primary antibodies diluted 1:100 in
Antibody Diluent (Dako): rabbit polyclonal anti-human
HMGBI1 (LS-C2691, LifeSpan BioSciences, Inc., Seattle,
WA, USA) and mouse monoclonal anti-human RAGE (LS-
B6042, LifeSpan BioSciences, Inc., Seattle, WA, USA). Depar-
affinated and rehydrated sections were stained according to
the manufacturer’s instructions, as previously described
[12]. The activity of endogenous peroxidase was blocked by
Peroxidase Block (NovoLink Polymer Detection System;
Novocastra Laboratories). Sections were incubated with pri-
mary antibodies overnight and were subsequently incubated
with Post Primary (rabbit anti-mouse IgG; NovoLink Poly-
mer Detection System; Novocastra Laboratories) which
detected mouse antibodies and with Polymer (NovoLink
Polymer Detection System; Novocastra Laboratories) to rec-
ognize rabbit antibodies and detect Post Primary and finally
with 3,3’ -diaminobenzidine chromogen (NovoLink Polymer
Detection System; Novocastra Laboratories). Nonspecific
binding of the primary antibodies and the polymer was elim-
inated by application of Protein Block (NovoLink Polymer
Detection System; Novocastra Laboratories) before adding
the primary antibodies. Sections were counterstained with
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TasLe 1: Clinical characterization of the Graves’ ophthalmopathy
(GO) patients included in this study at the day of surgery.

Patients Normal controls
Characteristics (n=23) (n=15)
36 orbits 15 orbits
Sex (number of patients)
Female 18 4
Male S 11
Age (years)
Range 35-73 36-56
Median 65 46
Disease status (number of orbits)
Moderate-to-severe GO 14
Severe GO
With DON 12
With severe keratitis 10
Graves’ disease (number of 23
patients)
Median CAS 2
Thyroidectomy 7
Median proptosis (mm) 23
Median IOP (mmHg) 16
Median BCVA 0.9
Median fT4 (pmol/L) 19.4
Median TRAb (U/L) 124
Median aTPO (U/mL) 89.3
Median aTG (U/mL) 144

Abbreviations: DON: dysthyroid optic neuropathy; CAS: clinical activity
score; IOP: intraocular pressure; BCVA: best-corrected visual acuity; fT4:
free thyroxine; TRAb: anti-TSHR antibodies; aTPO: antithyroid peroxidase;
aTG: antithyroglobulin.

hematoxylin (Dako), dehydrated, coverslipped, and evalu-
ated by light microscopy ZEISS Observer Z1 (Axiovision
4.8 software; illumination system LUMEN 200; PRIOR) in
high power field (magnification x400). Results were scored
by two independent investigators (M.].S. and D.L.) as posi-
tive (++), heterogeneous (+), or negative (-), when the
number of stained cells in each section was >75 cells, between
25 and 75 cells, and <25 cells, respectively, as previously
described [13].

2.4. Statistical Analysis. Statistical analysis was performed by
professional statistician using the Statistica 13 software
package. The Fisher exact test was used for the binary vari-
able. When comparing continuous variable, without normal
distribution (checked with a Kolmogorov-Smirnov test),
differences between groups were measured using Mann-
Whitney’s U test. The significance level was established
at p<0.05.

3. Results

3.1. RAGE and HMGBI Expression in Tissue Sections. RAGE
expression levels were elevated in GO tissues compared to
those from NC (p = 0.001; Figure 1(a)). In GO tissues, RAGE
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was detected in the cytoplasm, and the expression was posi-
tive or heterogenous with staining intensities ranging from
weak to strong. In contrast, RAGE expression was observed
in only 25% of NC tissues and its staining intensity ranged
from negative to weak (Figure 1(a)).

HMGBI was detectable in the nuclei and cytoplasm in all
tissues of GO patients and NC (Figure 1(b)). Intensity of
HMGBI staining was evaluated as moderate or strong
(Figures 1(a) and 1(b)). Differences between GO and NC in
terms of HMGB1 expression were statistically significant
(p =0.02; Figure 1(a)).

3.2. RAGE Expression Correlates with Disease Severity. In the
GO cohort, we observed differences in RAGE positivity
depending on occurrence of DON and TRAb levels
(Figure 2). GO patients with DON had stronger expression
of RAGE (positivity “++7”) than tissues from patients without
DON (p = 0.05) (Figure 2(a)). Moreover, RAGE staining cor-
related with TRAD levels in GO patients. Positivity “++” was
characteristic for high levels of TRAb (p = 0.02; Figure 2(b)).
The correlation of HMGBI1 expression levels in the GO
cohort with clinical data revealed no statistically significant
differences (p > 0.05). However, we observed the tendency
between increased levels of HMGB1 expression in patients
with sight-threatening GO with DON (data not shown).

3.3. RAGE and HMGBI Expression in Inflammatory
Infiltrates. In GO tissues, we observed elevated numbers of
inflammatory cells that expressed RAGE and HMGBI1 pro-
teins. Those polymorphonuclear and mononuclear cells were
mainly localized in close proximity to the vessels (Figure 3).

4. Discussion

In our study, we demonstrated significant differences
between GO and NC tissues for RAGE and HMGBI expres-
sion. Enhanced expression of RAGE occurs in conditions of
inflammatory mediators and ligands for RAGE accumulation
[8]. Literature data indicate that the inflammatory process
comprising orbital tissues underlies the pathogenesis of GO
[14, 15]. Immune cell infiltration as well as cytokine produc-
tion activates orbital fibroblasts and GAG synthesis resulting
in adipose tissue expansion. Yoon et al. have demonstrated
that mRNA and protein levels of the proinflammatory
cytokines TNF-a and IL-1 are increased in GO tissues com-
pared to healthy controls [16]. Furthermore, our preliminary
study has shown that a variety of proteins and cytokines
involved in inflammation, autoimmunity, hypoxia, and
fibrosis are expressed in GO orbital adipose tissue microenvi-
ronment, including TGF-f, TLR-4 (Toll-like receptor 4),
HIF-1a (hypoxia-inducible factor-1a), NF-«B (nuclear factor
kappa B), and IL-17 [14].

Current evidences point out that HMGBI1 protein is
involved in numerous chronic inflammatory and autoim-
mune diseases including rheumatoid arthritis, atherosclero-
sis, and systemic lupus erythematosus (SLE) [17, 18].
Released HMGBI interacts with its cell-surface receptor—
RAGE, activating the main signaling pathways responsible
for the pathogenesis of these diseases. HMGBI is involved
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Figure 1: RAGE and HMGBI1 expression in normal control (NC) and in Graves’ ophthalmopathy (GO) tissues. (a) Statistical analysis
of RAGE and HMGBI1 expression in GO tissues compared to NC. The sections were scored as described in Material and Methods.
(b) Representative images of immunohistochemistry staining. B1: isotype negative control of GO tissue. B2: positive control. (a) RAGE
expression on head and neck squamous cell carcinoma tissue. (b) HMGB1 expression on nasal cavity mucosa. B3: RAGE expression in
GO tissue. B4: RAGE expression in NC tissue. B5: HMGBI expression in GO tissue (arrows). B6: HMGBI1 expression in NC tissue
(arrows). B7: hematoxylin and eosin (H+E) staining of GO tissue. B8: H+E staining of NC tissue. p value < 0.05 was considered to be

significant. Bar = 150 ym.

in the activation of innate and adaptive immunity, develop-
ment of inflammation, and increased production of cyto-
kines. In patients with rheumatoid arthritis, the production
of HMGBI and the number of cells secreting HMGBI1 at
specific inflammation areas are elevated [19, 20]. Experimen-
tal models of arthritis showed inhibitory effects of anti-
HMGBI antibodies on the development of synovial inflam-
mation. HMGBI is also found in SLE patients’ plasma, and
after being released from apoptotic cells, HMGBI is bound
to nucleosomes [21]. In turn, autoantibodies directed against
nucleosomes and double-stranded DNA are characteristics
for SLE. Our previous study demonstrated the expression of
RAGE and HMGBI in epithelial cells of sinonasal mucosa
samples obtained from patients with chronic rhinosinusitis
or in epithelial cells of middle ear cholesteatoma [12, 22].
We observed a strong correlation between the disease sever-
ity and RAGE expression.

Studies have shown that HMGBI is involved in the
pathogenesis of autoimmune thyroiditis and other chronic
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diseases by augmenting inflammation signaling and inflam-
matory infiltration [22-24]. Han et al. demonstrated that
HMGBI and its receptors are associated with the inflamma-
tory mechanisms of GO and blocking of the HMGBI path-
way can be utilized to treat GO patients [25]. The authors
demonstrated higher gene expression levels of RAGE and
TLRs and higher mRNA and protein levels of HMGBI in
GO tissues compared to non-GO tissues. Moreover, blocking
of HMGBI, RAGE, and TLR caused diminished production
of proinflammatory cytokines confirming the participation
of HMGBI in GO inflammation. Plasma levels of HMGB1
were shown to correlate with the clinical activity score
(CAS), indicating a valuable biomarker of disease activity.
Being coherent with previous studies, we confirm the expres-
sion of RAGE and HMGBI in GO tissues using immunohis-
tochemistry. We observed a strong correlation between DON
and RAGE expression in GO tissues. In addition, in GO tis-
sues we demonstrated the presence of RAGE and HMGBI
positive inflammatory cells which were closely located to
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FiGURE 2: RAGE expression in correlation with clinical data. (a) RAGE positivity vs. occurrence of dysthyroid optic neuropathy (DON)
(p=0.05). (b) RAGE positivity vs. levels of TSHR antibodies (TRAb; p =0.01). p value < 0.05 was considered to be significant.
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Figure 3: RAGE and HMGBI expression on inflammatory infiltrates in GO tissues. (a) Isotype negative control staining of GO tissue.
(b) RAGE expression on inflammatory infiltrates (arrows). (c) HMGBI expression on inflammatory infiltrates (arrows). (d) H+E staining

of GO tissue. Bar =150 ym.

the vessels. We hypothesize that those cells may also play an
important role in driving the inflammatory process. Accord-
ing to our knowledge, this is the first study that has shown the
presence of RAGE and HMGBI positive inflammatory cells
in the GO adipose tissue microenvironment.

Peng et al. demonstrated that HMGBI1 and RAGE expres-
sion on monocytes isolated from PBMCs was higher in
patients with autoimmune thyroid diseases (AITD) compared
to those isolated from healthy controls [26]. Their findings
suggested a vital role of RAGE and HMGBI in the pathogen-
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esis of AITD. RAGE participates in inflammatory cell recruit-
ment and chronic inflaimmation development, which are
considered crucial aspects of GO pathogenesis [25, 27].
Pathogenesis of GO is closely associated with the pres-
ence of TRAb which involves autoantibodies directed against
TSHR expressed not only on thyrocytes but also on orbital
tissues. TRAD levels correlate with the clinical activity of
GO [28]. Diana et al. reported a correlation between TRAb
and the degree of ocular changes in GD [29]. However, the
relationship between TRAD level and HMGBI expression



was not observed by us. In turn, Han et al. demonstrated a
strong correlation between plasma level of HMGBI1 and
TRAD as well as CAS. Literature data report a correlation
between RAGE levels in the serum and disease activity of
other autoimmune diseases [30]. Studies analyzing the
involvement of RAGE and HMGBI in the pathogenesis of
various inflammatory diseases are accompanied by experi-
mental studies showing anti-RAGE/HMGBI antibodies that
prevent chronic inflammation [31, 32].

In summary, we demonstrated for the first time by using
immunohistochemistry that RAGE and HMGBI are overex-
pressed in GO patients in comparison with NC. We also
observed a correlation between RAGE expression and occur-
rence of dysthyroid optic neuropathy (DON) or elevated
levels of TSH Receptor Antibodies (TRADb) in GO patients.
Overexpression of RAGE and HMGBI1 might be associated
with GO pathogenesis.
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Abstract: Graves’ orbitopathy (GO) is an extrathyroidal manifestation of Graves® disease (GD), which
can be associated with corneal ulcerations or optic neuropathy in severe forms. Transnasal endoscopic
orbital decompression (TEOD) is a surgical procedure performed in order to decrease the intraorbital
pressure by removing part of its bony borders in cases with excessive mass in orbit. The aim of
this study was to present the results and evaluate the efficacy of TEOD for GO. The retrospective
study included 28 orbits (16 patients) who underwent TEOD from 2017 to 2020. Outcome was
evaluated based on visual acuity improvement, clinical activity score (CAS) decrease, proptosis, and
intraocular pressure (10P) reduction. A preoperative best=corrected visual acuity (BCVA) increased
from 0.69 £ 0.385 (mean + standard deviation) to 0,74 £ 0.332 (p = 0.17) postoperatively. CAS de-
creased in 15 orbits postoperatively. Proptosis decreased from 22.89 £ 1.873 mum to 21.25 & 2.053 mm
(p < 0.05). IOF decreased from a preoperative 16.11 + 393 mmHg to 14.40 + 3.27 mmHg (p < 0.05)
postoperatively. In addition, postoperative relief of exposure keratitis was observed. The analysis
of development of iatrogenic diplopia revealed increasing in degree of diplopia. TEOD shows rare
complications, but significant improvements in BCVA, CAS, proptosis, and I0F.

Keywords: endoscopic transnasal orbital decompression; Graves” orbitopathy; dysthyroid optic
neuropathy; compressive optic neuropathy

1. Introduction
Graves" orbitopathy (GO), also known as thyroid eye disease, is characterized by

an autoimmune reaction involving the soft tissues of the orbit, leading to an increase in
volume of orbital fat and muscles. It is the most common extrathyroidal manifestation
of Graves’ disease (GD) as it affects 25-50% of patients. Rarely, the disease may also
present in euthyroid patients or even hypothyroid as a result of Hashimoto thyroiditis. The
active phase of the disease, associated with inflammatory infiliration and expansion of
orbital muscles and adipose tissue is followed by an inactive phase, when the enlarged
muscles and fat become fibrotic [1]. GO varies in severity with most cases being mild and
self-limiting. More pronounced manifestations of GO include proptosis, evelid retraction,
diplopia, and exposure keratitis. In approximately 3—7% of patients with GO, compressive
optic neuropathy (CON) develops, which poses a threat to eyesight [2]. In line with
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the Consensus Statement of the European Group on Graves’ Orbitopathy (EUGOGO),
the first line of treatment is intravenous steroid therapy. Classical indications for surgical
decompression include sight-threatening and disfiguring proptosis in patients with inactive
GO [3]. Various surgical techniques for orbital decompression, involving the remowval of
orbital walls or—in selected patients—excessive fat tissue, have been developed. However,
no single approach has unequivocally surpassed others. Qur objective was to evaluate the
effectiveness of transnasal endoscopic orbital decompression (TEOD) in GO.

2. Material and Methods

Approval of the local Ethics Committee was obtained for this study (#16/FPB/2018 to
LK). We carried out a retrospective review of all cases of GO referred to our institution for
transnasal endoscopic orbital decompression between 2017 and 2020. All surgeries were
carried out by a single surgery team (M.].5., K.B.F,, K.C.). Prior to surgery, blood levels of
anti-TSHR antibodies were tested, and the complete ophthalmologic status was determined.
The ophthalmological evaluation included Hertel’s exophthalmometry, measurement of
intraocular pressure (IOP), as well as evaluation of best-corrected visual acuity (BCVA),
exposure keratitis, and diplopia. The ophthalmologic status was re-evaluated at 3-month
follow-up. Clinical activity score (CAS), as described by the EUGOGO, was used to assess
the activity of the disease. It includes the following clinical criteria: spontaneous retrobulbar
pain, pain on attempted up- or downgaze, redness of the eyelids, redness of the conjunctiva,
swelling of the evelids, inflammation of the caruncle and /or plica, eyelid oedema, and
conjunctival oedema. A CAS score equal to or greater than 3 indicates active GO. The GO
severity assessment according to EUGOGO was used to evaluate the surgical indication
for TEOQD.

2.1. Surgical Technique

An endoscopic transnasal procedure to achieve medial and inferior orbital wall de-
compression, leading to the herniation of orbital fat into the ethmoid and maxillary sinuses,
was initially described by Kennedy et al. [4]. Here, the technique was maodified to suit the
individual indication and degree of proptosis. Following the induction of general anes-
thesia, an intravenous antibiotic was administered. The sinonasal mucosa was infiltrated
with 1% lidocaine with adrenaline. Orbital decompression was immediately preceded
with ipsilateral comprehensive endoscopic sinus surgery, including uncinectomy, maxillary
antrostomy, anterior and posterior ethmoidectomy, frontal sinusotomy, and sphenoidotomy.
The lamina papyracea and orbital floor were carefully elevated and removed with blunt dis-
section. Medial and inferior longitudinal incisions were made in the periorbita to allow the
medial rectus at the most posterior extent and the orbital fat to herniate into the sinonasal
cavity, effectively decompressing the contents of the orbit. To avoid any compression on
the orbital tissue no nasal packing was used. Preoperative and post-operative CT scans are
shown in Figure 1, demonstrating the anatomical extent of orbital decompression.

iA) ] iB)

Figure 1. Axial CT scans showing orbital fat protruding into paranasal sinuses. Status before (A) and
after (B) decompression. The fatty tissue filling the nasal cavity is visible (arrows).
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2.2, Statistical Analysis

The statistical analysis was performed by professional statistician (M.M-G.). For the
observed variables, appropriate descriptive statistics such as the mean, standard deviation
(SD) and minimum and maximum were evaluated. The analyzed parameters were com-
pared using Student’s  tests. Compliance with the normal distribution was assessed by
Kruskal-Wallis test. The p-value < 0.05 was considered as statistically significant.

3. Results

Sixteen patients (28 orbits) underwent TEOD for GO in the reviewed period. The
cohort was composed of 12 women and 4 men, with a mean age of 62 years (range 35-74).
The most common clinical signs of GO in our patient group were retrobulbar pain, eyelid
swelling or redness of evelids. All patients were treated with systemic steroids prior to
surgery. Twelve patients (75%) received bilateral and four (25%) received unilateral TEOD.
Table 1 presents the baseline characteristics of the patient cohort.

Table 1. Characteristics of 16 patients (25 orbits) at surgery.

Total Number
n=16
Sex:
e Female (%) 12(75)
e Male (%) 4(25)
Age (years):
s  Mean (range) 62 (35=74)
L] Median Bb4.5
Smokers (%) 10(62.5)
Mean T4 (pmol /L) 18.55
Mean aTSHR (IU/L) 1907
Mean aTPO (U/mL) 116.97
Mean aTG (U/mL) 489.11
Preoperative corticosteroids treatment systematically (%) 16 (100)
Surgical indication:
. Moderate to severe GO (%) B (28.57)
s  Sight-threatening GO (CON and/or corneal break) (%) 20(71.43)
Unilateral (%) 4(25)
Bilateral (%) 12(75)

GO—Graves' orbitopathy; COMN—compressive optic neuropathy; CAS—clinical activity score; fT4—free
thyroxine (normal range: 12.0-220 pmol/L); aTSHR-anti- thyrotropin receptor antibodies (mormal
range: <1 IU/L); aTPO—anti-thyroid peroxidase (normal range < 34 U/mL); aTG—thyroglobulin antibodies
(normal range < 115 U/mlL).

At 3-month follow-up, significant improvement in BCVA from 0.69 £ 0.385 to
0.74 & 0.332 was noted (p = 0.17). Similarly, proptosis decreased from a mean value of
22.89 + 1.873 mm to 21.25 £ 2.053 mm (p < 0.05). Additionally, CAS decreased in 15 orbits
(53.57%) postoperatively. IOP changed from 16.11 & 3.93 mmHg in preoperative control to
14.40 £ 3.27 mmHg after surgery (p < 0.05). Moreover, marked amelioration of exposure
keratitis was recorded in eleven cases (39.29%). However, we have seen statistically signifi-
cant differences in the development of new-onset diplopia. No surgical complications were
observed in our study. An overview of pre- and postoperative parameters is provided in
Table 2. An ophthalmologic assessment of selected patients before and 3-12 months of the
follow-up after TEOD is shown in Figure 2.
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Table 2. Comparisons of preoperative and postoperative (3 months after TEOD) data of BCVA,
proptosis and I0P.

Pre-Op (Mean =+ SD) Post-Op (Mean + SD) p Value
BCVA 0.69 +0.38 074 +033 =0.17
Proptosis, mm 22.89 + 1.87 21.25 +2.05 <0.05
I0P, mmHg 16.11 £ 3.93 1440 £3.27 <0.05

BCVA = best corrected visual acuity; CAS = clinical activity score; IOP = Intraocular pressure; Pre-op = preopera-
tive; Post-op = postoperative; SD = standard deviation.

Pre-operatively Post-operatively

Figure 2. An ophthalmologic assessment of selected patients before and in the 3-12-month follow-up
after TEOD. (A) The effect of treatment in a patient with exophthalmos and eyelid retraction. Patient
still reports diplopia after 12 months after surgery. (B) The effect of treatment in a patient with
corneal ulceration (arrows) before treatment (1,2) with ulceration and fluorescein binding at the site
of ulceration, and after treatment (3,4) with no ulceration and no fluorescein binding at the site of the
previous ulcer. Examination with diffuse illumination and 1% fluorescein with cobalt blue light at the
slip lamp. (C) The effect of treatment in a patient with CON (right orbit).

4. Discussion

GO profoundly impairs the quality of life of affected patients. Studies have consistently
shown a deterioration in physical and mental health, as well as disturbances in social and
work functions [5]. At the same time, only approximately 2% of patients with GO recover
by both subjective and objective criteria [6].
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The European task force on GO classifies the disease as mild, moderate-to-severe, and
sight-threatening. Mild disease is usually treated with local measures unless the disease
impact on the quality justifies immunosuppression or rehabilitative surgery. The operative
measures may include decompression, squint and cosmetic eyelid surgery. Moderate-to-
severe GO is characterized by lid retraction >2 mm, exophthalmos >3 mm, transient or
permanent diplopia and corneal exposure. The first line of treatment in the active phase is
intravenous glucocorticoid therapy. This view was confirmed in a randomized controlled
trial on patients with active GO and CON, which showed that immediate surgery did not
result in a better visual acuity [7]. In cases of insufficient response to glucocorticoids, orbital
radiotherapy or immunosuppression with cyclosporine or rituximab may be indicated [3].
Urgent surgical decompression is reserved for cases of rapid or significant impairment of
vision and corneal exposure, unresponsive to previous treatment.

The number of surgical decompressions has increased over the past 20 years [8]. The
propagation of endoscopic techniques resulted in broadening of the indication spectrum.
In a systematic review of treatment outcomes of orbital decompression, the most common
indication was a cosmetic reduction in proptosis (42.4%), followed by CON (40.6%) [9].
Importantly, patients in the non-inflammatory phase of the disease, in whom proptosis is
the dominant clinical feature, may still experience headaches, pressure pain and orbital
discomfort associated with prolonged visual concentration due to decreased venous outflow
and orbital congestion [10].

In this study, we have reviewed our experience with TEOD in patients with GO.
The patient demographics in this study are mostly consistent with that in existing lit-
erature [11,12]. Reduction in proptosis is the most commonly cited outcome measure.
Endoscopic decompression is a very flexible technique and can be adjusted to individ-
ual cases. The average values of proptosis reduction reported in literature vary between
2.07 and 8.2 mm [12]. Endoscopic medial and inferior wall removal yields by 1.63—4.6 mm
on average. When greater reduction is required, combined endoscopic and external three-
wall removal can be adopted [13]. In the current study, the mean proptosis reduction
was 2 mm. The ultimate therapeutic goal was not to achieve maximal decompression,
but an optimal outcome; minimizing the risk of diplopia and other complications. TEOD
performed primarily for cosmetic reasons is often more conservative than in cases of visual
impairment [7]. Obviously more extended decompression is connected with more orbital
fat protrusion to the nasal cavity and that in turn to a higher degree of proptosis regression.
Orbit decompression extension in our patients was planned according to the patient’s
state. In patients with minimal proptosis, medial wall decompressions were performed,
whereas patients with severe proptosis with corneal ulceration and/ or optic neuropathy
also underwent inferior wall decompression. In some patients, the degree of proptosis may
not correlate well with disease severity, as poor compliance of the orbital septum leads to a
pressure build-up on the optical apex despite clinically mild exophthalmos.

Most studies report an improvement in visual acuity following a decompressive
surgery [1,2]; however, the heterogeneity of data presentation makes direct comparison
difficult. The mean period between pre- and postoperative control of visual acuity should
be considered, as well as the range of the decompression. Further improvement of vision
parameters is anticipated during the few months after surgery [14]. In a review of 56 studies
by Leong et al., the average improvement in visual acuity was 0.16 [9], and the results
obtained by us is a BCVA improvement from 0.69 preoperatively to 0.74 postoperatively.
However, the above-mentioned study included also techniques with external (not only
TEOD) approach to orbit walls. Michael et al. have shown that in patients with CON small
reduction in proptosis gives a significant improvement in visual acuity [15].

Pronounced orbital muscle oedema at the orbital apex can lead to optic nerve com-
pression at the annulus of Zinn. It is heralded by a deterioration in visual acuity, quality
of color vision or visual field loss, optic nerve oedema, and afferent pupillary defect [3].
In such cases, classical TEOD can be extended to the optic canal wall and incision of the
optical sheath. In our department in the aforementioned period, one patient (one orbit)
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needed optic canal decompression to be performed. The patient previously had multiple
orbital decompressions, including external approaches to inferior and lateral walls, but still
the vision acuity deterioration was observed.

In our study TEOD was performed in an inactive phase of the disease in most of the
patients. We observed, however, a decrease in the CAS after surgery, as other investiga-
tors [16]. All of the patients in our trial had received anti-inflammatory treatment prior
to surgery.

One of the challenges in the optimization of treatment results in GO is minimizing the
risk of new-onset and ideally elimination of existing diplopia without the necessity of subse-
quent squint surgery. In our series, ten patients had intermittent/permanent diplopia prior
to surgery. Two patients developed diplopia after TEOD and were subjected to ophthalmic
mtervention for strabismus correction # months later. Preservation of the inferomedial
orbital strut is an important step to prevent excessive displacement of the globe during
decompression surgery. The inferomedial strut is a structure formed anteriorly by maxillary
bone, ethmoid lamina and posteriorly junction of the palatine and ethmoid bones [13].
A comparative study on patients undergoing two- and three-wall decompression showed a
lower rate of new-onset, and in 36% cases, resolution of an already existing diplopia in the
group of patients with spared strut [17]. The results are consistent with our observation.
Excellent results utilizing this technique were reported by Kingdom et al., in a retrospective
case series of 77 patients (114 orbits), in which no new cases of diplopia occurred: 10.4% of
patients improved and 3.8% worsened [18]. Leaving the strut limits access to the orbital
floor, which may be contraindicated when substantial soft tissue prolapse is required, espe-
cially in cases with impairment of vision. An alternative approach to avoid inferomedial
prolapse of the globe is to provide extra support to the medial rectus muscle by leaving a
10 mm section of periorbita along the medial orbital wall [19]. An interesting study by Yao
et al. demonstrated a combination of partial strut preservation and orbital sling in patients
undergoing an endoscopic medial and external lateral wall decompression. The authors
concluded that the periorbital sling did not affect proptosis reduction when the anterior
segment of the inferomedial strut was spared [20]. The traditional therapeutic concept
for rehabilitative surgery in GO is to first decompress the orbit, then proceed with squint
surgery and, in the last step, carry out esthetic eyelid corrections. The focus on improving
patient’s quality of life and minimizing the number of surgeries led to the development of
combined decompression with blepharoplasty [21].

GO is often associated with an elevation of I0P, which- if left untreated- leads to
glaucomatous damage. Approximately one in five patients with GO presents with ocular
hypertension [22,23]. Orbital decompression is known to reduce I0P by reducing retrobul-
bar and episcleral venous pressure, although there is no direct relationship between the
degree of decompression and decrease in IOP [22]. In our study, despite the mean 10P
being within the norm [24] both pre- and postoperatively, our results show a small, but
statistically significant decrease at 3-month follow-up.

In our case series, the postoperative course of all patients was uneventful. A recent
systematic review of literature on TEQD identifies epistaxis as the most common postop-
erative complication overall, occurring in 29 of 443 patients across 12 studies [12]. In the
same review, three cases of cerebrospinal fluid leak were noted and eight cases of frontal
or maxillary sinusitis [12]. The endonasal endoscopic technique is less traumatic to the
infraorbital nerve than transantral and external approaches [25]. In selected patients, this
risk may be further reduced by a sparing removal of the medial portion of the orbital wall.
The most feared complication—partial or total loss of vision—is rarely reported in the liter-
ature, and to the best of our knowledge, there is no reporting of vision loss following orbital
decompression via the transnasal endoscopic approach. Lastly, a case—control study on
10 patients undergoing primary and revision endoscopic decompression revealed similar
complication rates in both groups. These results suggest that in rare cases of refractory
orbitopathy, endoscopic decompression remains a safe strategy [26].
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This study has some limitations. Firstly, it presents a single-institution experience.
Secondly, the sample size did not allow further stratification of patients depending on
time from onset of symptoms to surgery or severity of symptoms, which would enable
us to make more detailed statements regarding safety and effectiveness of TEOD in re-
spective patients group. The study would be further strengthened by employing pre- and
postoperative quality-of-life assessments.

5. Conclusions

The ultimate goal of surgical therapy for GO is the reduction in proptosis, restoration of
visual acuity and prevention or minimization of diplopia. Our results show the effectiveness
and safety of TEOD in this clinical context. However, an unmet need for randomized,
controlled trials on the subject persists.
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4. PODSUMOWANIE | WNIOSKI

W artykule pogladowym "Endoskopowa dekompresja oczodotu w orbitopatii
tarczycowej" zamieszczona zostata charakterystyka ww. operacji. Opisano w nim krétki rys
historyczny operacji odbarczenia oczodotu, pokazujgc ewolucje w czasie techniki operacyjnej
ku coraz mniej inwazyjnym metodom. Praca zawiera réwniez opis kolejnych etapéw operacji,
wskazania do wykonania dekompresji oczodotu, mozliwe powiktania jak réwniez dane
dotyczgce skutecznosci zabiegu w leczeniu orbitopatii Gravesa.

Jednoczesnie zbadano tkanke tfuszczowg oczodotdw u pacjentéw z orbitopatia
Gravesa, poréwnujac jg z grupga kontrolng, ktérg stanowita tkanka ttuszczowa pobrana
z oczodotéw u pacjentéow poddawanych zabiegom z powodu urazu oczodotu. Wyniki badan
zawarlismy w artykule ,RAGE and HMGB1 Expression in Orbital Tissue Microenvironment in
Graves’ Ophthalmopathy”. Zaobserwowano zwiekszenie ekspresji RAGE i HMGB1 w tkance
ttuszczowej pacjentdw z orbitopatia Gravesa w stosunku do ttuszczu oczodotowego
pacjentéw z grupy kontrolnej. Co wiecej, wykazano istotng statystycznie korelacje pomiedzy
poziomem ekspresji RAGE, a czestoScig wystepowania tarczycowej neuropatii nerwu
wzrokowego oraz stezeniem przeciwciat przeciwko receptorowi TSH.

W pracy badawczej "Treatment Results of Endoscopic Transnasal Orbital
Decompression for Graves’ Orbitopathy - A Single - Center Retrospective Analysis in 28
Orbits of 16 Patients" przedstawiono dane dotyczace skutecznosci i bezpieczernstwa TEOD.
Wykazano zmniejszenie wytrzeszczu, wzrost najlepszej korygowalnej ostrosci wzroku,
zmniejszenie cisnienia wewnatrzgatkowego, zmniejszenie nasilenia choroby wyrazonego CAS
u pacjentédw z orbitopatia Gravesa operowanych w Klinice Otolaryngologii Centrum
Medycznego Ksztatcenia Podyplomowego w Warszawie w latach 2017-2020. Operacje

wykonano na 28 oczodotach u 16 pacjentéw.

35



5. OPINIE KOMISJI BIOETYCZNYCH

48 B gy Ap Komisja Bioetyczna

N S
& 2 przy Warszawskim Uniwersytecie Medycznym
o 5, O
= X & Z .
% = & Tel: 022/57-20-303 ul. Zwirki i Wigury nr 61
. :" Fax: 022/57-20-165 02-091 Warszawa
$ X 0 <
'7(0 1809 \(_,Y’ e-mail: komisja.bioetyczna@wum.edu.pl
7 pupv www.komisja-bioetyczna.wum.edu.pl

KB........J%...../2011

Komisja Bioetyczna przy Warszawskim Uniwersytecie Medycznym

po zapoznaniu si¢ z wnioskiem /wymieni¢ wnioskodawcg/ - w dniu 15 marca 2011r.
Dr Piotr Miskiewicz, Katedra i Klinika Choréb Wewnetrznych i Endokrynologii,
ul. Banacha 1a, 02-097 Warszawa,

dotyczgeym: wyrazenia opinii w sprawie badania pt.: ” Nowe markery biochemiczne
i molekularne oceniajace cigzkos¢ i przebieg choroby Gravesa i Basedowa.”

Uwagi Komisji-verte
wyraza nastepujgca
opinie
- stwierdza, Ze s one dopuszczalne i zgodne z zasadami naukowo-etycznymi*.
- _stwierdza, ze s3-one niedopuszczalne i-niezgodne z zasadami-naukowo-
etycznymi.*

Pouczenie-w ciggu 14 dni od otrzymania decyzji wnioskodawcy przystluguje Prawo
odwolania do Komisji Odwolawczej za posrednictwem Komisji Bioetycznej przy
Warszawskim Uniwersytecie Medycznym.

Komisja dziala na podstawie art.29 ustawy z dnia 5.12.1996r. o zawodzie lekarza /Dz.U.nr 28/97 poz.152
wraz z p6zn.zm./, zarzgdzenia MZiOS z dn.11.05.1999r. w sprawie szczegélowych zasad powolywania i
finansowania oraz trybu dzialania komisji bioetycznych /Dz.U.nr 47 poz.480/, Ustawy prawo
farmaceutyczne z dnia 6 wrzesnia 2001r. (Dz.U.Nr 126, poz. 1381 z p6zn. zm.) Zarzadzenie nr 56/2007

z dnia 15 pazdziernika 2007 r.w sprawie dzialania Komisji Bioetycznej przy Warszawskim Uniwersytecie
Medycznym /Regulamin Komisji Bioetycznej przy Warszawskim Uniwersytecie Medycznym/.

Komisja dziala zgodnie z zasadami GCP.

W zalgczeniu- skiad Komisji oraz lista obecnosci.

Przewognjiczacy
Komisji

Prof. nadzw.dr ed. Bozéna Tarchalska-Krynska

» niepotrzebne skresli¢

36



Komisja Bioetyczna
przy Warszawskim Uniwersytecie Medycznym

Tel.: 022/57-20-303 ul. Zwirki i Wigury nr 61
Fax: 022/57-20-165 02-091 Warszawa

e-mail: komisja.bioetyczna@wum.edu.pl
www.komisja-bioetyczna.wum.edu.pl

KB/.446/2016

Komisja Bioetyczna przy Warszawskim Uniwersytecie Medycznym
w dniu 10 maja 2016 r. po zapoznaniu si¢ z wnioskiem:

dr n. med. Mirostaw Szczepanski
Klinika Otolaryngologii ,
ul. Stepinska 19/25, 00-739 Warszawa

dotyczacym: wyrazenia opinii w sprawie badania pt. ,Ocena histologiczna tkanki tluszczowej
oczodolu u pacjentéw z orbitopatia tarczycows i po urazach oczodoléw”

wyraza nastepujacg
opinig
- stwierdza, Ze jest ono dopuszczalne i zgodne z zasadami naukowo-etycznymi*.

aZa a 4 -3
5 ohHoO oPp S

Uwagi Komisji — verte

Komisja dziala na podstawie art.29 ustawy z dnia 5.12.1996r. o zawodzie lekarza /Dz.U.nr 28/97
poz.152 wraz z p6zn.zm./, zarzadzenia MZiOS z dn.11.05.1999r. w sprawie szczegélowych zasad
powolywania i finansowania oraz trybu dzialania komisji bioetycznych /Dz.U.nr 47 poz.480/,
Ustawy prawo farmaceutyczne z dnia 6 wrzesnia 2001r. (Dz.U.Nr 126, poz. 1381 z p6Zn. zm.) oraz
Zarzadzenie nr 56/2007 z dnia 15 pazdziernika 2007r. w sprawie dzialania Komisji Bioetycznej
przy Warszawskim Uniwersytecie Medycznym /Regulamin Komisji Bioetycznej przy
Warszawskim Uniwersytecie Medycznym/.

Komisja dziala zgodnie z zasadami GCP .

W zalgczeniu: skiad komisji oraz lista obecnosci

Przewodniczgcy Komisji Bioetycznej
Prof. dr hab. n-med. Zbigniew Wierzbicki

*niepotrzebne skresli¢

37



CENTRUM MEDYCZNE KSZTALCENIA PODYPLOMOWEGO
ul. Marymoncka 99/103, 01 - 813 Warszawa

KOMISJA BIOETYCZNA

Tel.: +(48) 22 5693 714 Fax. +(48)22 5693 715 www.cmkp.edu.pl komisja.bioetyczna@cmkp.edu.pl

Uchwata Komisji Bioetycznej nr 16/PB/2018

............

Komisja Bioetyczna przy Centrum Medycznym Ksztalcenia Podyplomowego powotana przez
Dyrektora Centrum Medycznego Ksztatcenia Podyplomowego Zarzadzeniem nr 39/2015
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