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Ce nu este cunoscut, deocamdata, la subiectul abordat

Din cauza lipsei criteriilor standard pentru diagnosticare
si a potentialei invazivitati a rinosinuzitei fungice, in special,
la pacientii cu risc, este esential sa existe un diagnostic corect
si rapid in scopul initierii tratamentului, cat de curand posi-
bil, pentru un prognostic favorabil.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempo-
rane referitoare la prezentarea cat mai ampla a formelor non-
invazive si invazive de rinosinuzita fungica.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezintd o sintezad a studiilor contemporane la
nivel international privind epidemiologia, etiologia, fiziopa-
tologia, tabloul clinic, diagnosticul, diagnosticul diferentiat,
complicatiile, tratamentul si prognosticul formelor non-in-
vazive si invazive de rinosinuzita fungica.

Rezumat

Introducere. RSF ramane o maladie controversat3, cu fizi-
opatologie deocamdata neclara, cunostinte incomplete despre
epidemiologie si micologie medicala. Continuarea cercetarilor
este necesara pentru a elucida rolul exact, etiologic si patoge-
netic, al speciilor de fungi in RSF, stabilirea diagnosticului si
tratamentului RSF pentru a determina un prognostic mai bun.

Material si metode. Din bazele de date PubMed si Scopus
(Elsevier), au fost selectate articolele publicate in perioada
anilor 2000-2017, dupa cuvintele cheie: rinosinuzita fungica,
fungus ball, rinosinuzita fungica alergica, rinosinuzita fungica
invaziva acutd, rinosinuzita fungica invaziva cronica, rinosinu-
zita fungica invaziva granulomatoasa. A fost selectata si pro-
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What is not known yet, about the topic

Due to the lack of standard criteria for diagnosis and the
potential invasiveness of fungal rhinosinusitis, especially in
patients at risk, it is essential to have a correct and rapid di-
agnosis in order to initiate treatment as soon as possible for a
favorable prognosis.

Research hypothesis

Exposure of a narrative synthesis of contemporary lit-
erature and ample presentation of non-invasive and invasive
forms of fungal rhinosinusitis.

Article’s added novelty on this scientific topic

The article presents a summary of contemporary interna-
tional studies on the epidemiology, etiology, pathophysiology,
clinical picture, diagnosis, differentiated diagnosis, complica-
tions, treatment and prognosis of non-invasive and invasive
forms of fungal rhinosinusitis.

Abstract

Introduction. FRS remains a controversial disease, with
unclear pathophysiology, incomplete knowledge of epidemi-
ology and medical mycology. Further research is needed to
elucidate the exact etiological and pathogenetic role of fungal
species in CRS, improving the diagnosis and treatment of FRS
to determine a better prognosis.

Material and methods. From the PubMed and Scopus (El-
sevier) databases, articles published during the years 2000-
2017, were selected according to the keywords: fungal rhi-
nosinusitis, fungus ball, allergic fungal rhinosinusitis, acute
invasive fungal rhinosinusitis, chronic invasive fungal rhinosi-
nusitis, granulomatous invasive fungal rhinosinusitis. Infor-
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cesatd informatia despre epidemiologia, etiologia, fiziopatolo-
gia, tabloul clinic, diagnosticul, diagnosticul diferentiat, com-
plicatiile, tratamentul si prognosticul formelor non-invazive si
invazive de rinosinuzita fungica.

Rezultate. Dupa procesarea informatiei din bazele de date
PubMed si Scopus (Elsevier), conform criteriilor de cautare,
au fost gasite 575 de articole privind RSF. Bibliografia finala
contine 52 de surse relevante, care au fost considerate repre-
zentative pentru materialele publicate la tema acestui articol
de sinteza.

Concluzii. RSF non-invazive includ infectiile fungice sa-
profite, fungus ball si RSF determinate de eozinofile. RSFI ne-
cesita un diagnostic de urgenta si un tratament precoce din
cauza prognosticului vital si functional rezervat.

Cuvinte cheie: rinosinuzita fungica, fungus ball, rinosinu-
zita fungica alergic3, rinosinuzita fungica invaziva acuta, rino-
sinuzita fungica invaziva cronica, rinosinuzita fungica invaziva
granulomatoasa.

Introducere

Rinosinuzita fungica (RSF) este una dintre cele mai provo-
catoare afectiuni pentru medicii otorinolaringologi, in primul
rand, din punct de vedere al diagnosticului si tratamentului [1,
2]. Din cauza lipsei criteriilor standard pentru diagnosticare
si potentialei invazivitati a RSF, in special, la pacientii cu risc,
este esential sa existe un diagnostic corect si rapid in scopul
initierii tratamentului cat de curand posibil, pentru un pro-
gnostic favorabil. Unica modalitate de a stabili un diagnostic
fiabil este realizarea examenului clinic detaliat si prelevarea
probelor de biopsie [3, 4, 5].

In pofida recunoasterii timp de peste doui secole a RSF
ca entitate grava si a rezultatelor tuturor studiilor care s-au
desfasurat In ultimii ani, afectiunea ramane o maladie contro-
versatd, cu fiziopatologie deocamdata neclara, cunostinte in-
complete despre epidemiologie si micologie medicala [3, 6].
Continuarea cercetdrilor este necesara pentru a elucida rolul
exact, etiologic si patogenetic, al speciilor de fungi in rinosi-
nuzita cronica (RSC), stabilirea diagnosticului si tratamentului
RSF, pentru a determina un prognostic mai bun [1, 7, 8].

Fungii sunt din ce 1n ce mai frecvent implicati ca un impor-
tant agent patogen in etiologia RSC - pot avea un rol minor, ca
parte a unei interactiuni mai complexe intre factori multipli
si, vice-versa, pot fi factorul principal in unele forme de RSC,
ins3d, fungii nu reprezinta un factor etiologic universal [5, 9].
Cu toate acestea, incidenta si prevalenta diverselor forme de
RSF nu a fost documentata cu precizie in studiile prospecti-
ve. Estimarea mecanismului fiziopatologic exact este crucial
pentru a stabili daca sunt necesare modificari in tratamentul
RSC si, daca da, cum trebuie abordate acestea [1, 6]. Pentru a
stabili strategii terapeutice adecvate si eficiente, si minimiza
efectele secundare, este necesar de elucidat mecanismele fizi-
opatologice prin care fungii initiaza sau perpetueaza inflama-
tia, natura interactiunilor fungice cu suprafata mucoaselor (de
exemplu, ca parte a unui biofilm, care reprezintd un mecanism
important de supravietuire a microorganismelor sau ca un in-
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mation on the epidemiology, etiology, pathophysiology, clini-
cal picture, diagnosis, differentiated diagnosis, complications,
treatment and prognosis of non-invasive and invasive forms of
fungal rhinosinusitis was selected and processed.

Results. After processing the information from the PubMed
and Scopus (Elsevier) databases, 575 articles on FRS were
found according to the search criteria. The final bibliography
contains 52 relevant sources, which were considered repre-
sentative for the materials published on the topic of this syn-
thesis article.

Conclusions. Non-invasive FRSs include saprophytic fun-
gal infections, fungus ball and FRS caused by eosinophils. IFRS
requires emergency diagnosis and early treatment due to the
reserved vital and functional prognosis.

Key words: fungal rhinosinusitis, fungus ball, allergic fun-
gal rhinosinusitis, acute invasive fungal rhinosinusitis, chronic
invasive fungal rhinosinusitis, granulomatous invasive fungal
rhinosinusitis.

Introduction

Fungal rhinosinusitis (FRS) is one of the most challenging
conditions for otolaryngologists, primarily in terms of diagno-
sis and treatment [1, 2]. Due to the lack of standard criteria
for diagnosis and the potential invasiveness of FRS, especially
in patients at risk, a correct and rapid diagnosis is essential in
order to initiate treatment as quickly as possible for a favora-
ble prognosis. The only way to make a reliable diagnosis is to
perform the detailed clinical examination and take the biopsy
samples [3, 4, 5].

Despite the recognition for over two centuries of FRS as a
serious entity and due to the results of all the studies carried
out in recent years, the condition is still a controversial dis-
ease, with an unclear pathophysiology, incomplete knowledge
about epidemiology and medical mycology [3, 6]. Further re-
search is needed to elucidate the exact etiological and patho-
genetic role of fungal species in chronic rhinosinusitis (CRS),
to improve the diagnosis and treatment of FRS to determine a
better prognosis [1, 7, 8].

Fungi are increasingly involved as an important pathogen
in the etiology of CRS; they may play a minor role, as part of a
more complex interaction between multiple factors and, vice
versa, they may be the main factor in some forms of CRS, how-
ever, fungi are not a universal etiological factor [5, 9]. However,
the incidence and prevalence of various forms of FRS have not
been accurately documented in prospective studies. Assess-
ment of the exact pathophysiological mechanism is crucial in
determining whether changes in CRS treatment are needed
and, if so, how to address them [1, 6]. In order to establish ap-
propriate and effective therapeutic strategies and minimize
side effects, it is necessary to elucidate the pathophysiological
mechanisms by which fungi initiate or perpetuate the inflam-
mation, the nature of fungal interactions with the mucosal
surface (for example, as part of a biofilm that represents an
important mechanism for microorganism survival or as a non-
specific invader of disturbed epithelial barriers), the optimal
methods of drug delivery [1, 3, 10].



vadator nespecific al barierelor epiteliale perturbate), meto-
dele optime de livrare a medicamentelor [1, 3, 10].

In contextul dezvoltirii si perfectionirii rapide a tehno-
logiilor de diagnostic si tratament, scopul acestui articol este
prezentarea sintezei celor mai recente date privind epidemi-
ologia, etiologia, fiziopatologia, tabloul clinic, diagnosticul, di-
agnosticul diferentiat, complicatiile, tratamentul si prognosti-
cul formelor non-invazive si invazive de RSFE.

Material si metode

Pentru realizarea obiectivului trasat, a fost efectuata cau-
tarea initiala a literaturii stiintifice de specialitate, identificate
de motorul de cautare Google Search si din bazele de date Pub-
Med si Scopus (Elsevier). Criteriile de selectare a articolelor au
inclus formele non-invazive si formele invazive ale rinosinu-
zitelor fungice dupa urmatoarele cuvinte cheie: ,rinosinuzita
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fungica”, ,fungus ball”, ,rinosinuzita fungica alergicad”, ,rinosi-
nuzita fungica invaziva acutd”, ,rinosinuzita fungica invaziva
cronicd”, ,rinosinuzita fungica invaziva granulomatoasa”.

Pentru selectarea avansata a surselor bibliografice, au fost
aplicate urmatoarele filtre: articole cu text integral, articole in
limba engleza, articole publicate in perioada anilor 2000-2016.
Dupa o analiza preliminara a titlurilor, au fost selectate articole
originale, editoriale, articole de sinteza narativa, sistematica si
meta-analiza, care contineau informatii relevante si concepte
contemporane despre etiopatogenia, diagnosticul si tratamen-
tul diferitor forme de RSF. Aditional, a fost realizata o cautare in
listele de referinte bibliografice ale surselor identificate in ve-
derea evidentierii unor publicatii suplimentare relevante, care
nu au fost gasite in timpul cautarii initiale In bazele de date.

Informatia din publicatiile incluse in bibliografie a fost adu-
natg, clasificata, evaluata si sintetizatd, evidentiind principalele
aspecte ale viziunii contemporane asupra epidemiologiei, etio-
logiei, fiziopatologiei, tabloului clinic, diagnosticului, diagnos-
ticului diferentiat, complicatiilor, tratamentul si prognosticului
formelor non-invazive si invazive de RSFE.

In scopul minimalizirii riscului de erori sistematice (bias)
in studiu, au fost efectuate cautari minutioase in bazele de date
pentru identificarea unui numar maxim de publicatii relevante
pentru scopul studiului. Au fost evaluate doar studiile ce inde-
plinesc criteriile de includere. Au fost utilizate criterii sigure de
excludere a articolelor din studiu, de asemenea, au fost analiza-
te atat cercetarile care aratd un rezultat pozitiv, cat si cercetari-
le care nu pun in evidenta beneficiul interventiei.

La necesitate, pentru precizarea unor notiuni, au fost consul-
tate surse aditionale de informatie. Publicatiile duplicate, arti-
colele care nu au corespuns cu scopul lucrarii si care nu au fost
accesibile pentru vizualizare integrald, au fost excluse din lista
publicatiilor generate de motorul de cautare.

Rezultate

Dupa procesarea informatiei identificate de motorul de
cautare Google Search si din bazele de date PubMed si Scopus
(Elsevier), conform criteriilor de cautare, au fost gasite 575 de
articole care abordeaza tematica RSF. Dupa analiza primara
a titlurilor, 74 de articole au fost calificate eventual relevante
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In the context of rapid development and improvement of
diagnostic and treatment technologies, the purpose of the ar-
ticle is to present a synthesis of the latest data on epidemiol-
ogy, etiology, pathophysiology, clinical picture, diagnosis, dif-
ferentiated diagnosis, complications, treatment and prognosis
of non-invasive and invasive forms of FRS.

Material and methods

In order to achieve the objective set, the initial search of
the scientific literature, identified by Google search engine,
PubMed and Scopus (Elsevier) databases, was carried out.
The criteria for the selection of articles included non-invasive
and invasive forms of fungal rhinosinusitis using the follow-
ing keywords: “fungal rhinosinusitis”, “fungus ball”, “allergic
fungal rhinosinusitis”, “acute invasive fungal rhinosinusitis”,
“chronic invasive fungal rhinosinusitis”, and “granulomatous
invasive fungal rhinosinusitis”.

For the advanced selection of bibliographic sources, the
following filters were applied: full text articles, articles in
English, articles published between 2000 and 2016. After a
preliminary analysis of the titles, original articles, editorials,
narrative synthesis, systematic and meta-analysis articles
containing relevant information and contemporary concepts
on the etiopathogenesis, diagnosis and treatment of various
forms of FRS were selected. In addition, search was performed
on the lists of bibliographic references of the sources identi-
fied in order to highlight relevant additional publications,
which were not found during the initial databases search.

The information from the publications included in the bib-
liography was collected, classified, evaluated and synthesized,
highlighting the main features of the contemporary vision on
epidemiology, etiology, pathophysiology, clinical picture, diag-
nosis, differentiated diagnosis, complications, treatment and
prognosis of non-invasive and invasive FRS forms.

In order to minimize the risk of systematic errors (bias) in
the study, a thorough search in the databases was performed
to identify the maximum number of publications relevant for
the study purpose. Only studies that met the validity criteria
were evaluated. Reliable criteria have been used to exclude
the articles from the study. Both the researches pointing out
positive results and the researches that do not highlight the
benefit of the intervention have been analyzed.

If necessary, to clarify some notions, were consulted addi-
tional sources of information. Duplicate publications, articles
that did not meet the purpose of the paper and which were not
accessible for full view, were excluded from the list of publica-
tions generated by the search engine.

Results

After processing the information identified by the Google
Search engine and from the PubMed and Scopus (Elsevier)
databases, according to the search criteria, were found 575
articles addressing the topic of FRS. After the primary analy-
sis of the titles, 74 articles were qualified possibly relevant for
the given synthesis. After the repeated review of the sources,
52 publications were finally selected relevant to the purpose.
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pentru sinteza data. Dupa trecerea in revista repetata a aces-
tor surse, au fost selectate, in cele din urma, 52 de publicatii
relevante scopului trasat. In bibliografia finald a lucrarii au
fost incluse 52 de articole, care au fost considerate reprezen-
tative pentru materialele publicate la tema acestui articol de
sinteza.

Publicatiile, continutul cdrora nu reflecta tema abordat3,
desi au fost selectate de programul de cdutare, precum si arti-
colele care nu au fost accesibile pentru vizionare libera si prin
baza de date HINARI (Health Internet Work Access to Research
Initiative) sau disponibile in biblioteca stiintifica medicalad a
Universitatii de Stat de Medicina si Farmacie ,Nicolae Teste-
mitanu”, au fost, ulterior, excluse din lista.

Rinosinuzitele fungice sunt divizate in doua categorii in
baza constatdrilor histopatologice - non-invazive si invazive.
Calificativul ,invazivitate” se refera la invazia mucoasei si a
osului sinusurilor, extinderea infectiei in structurile si in tesu-
turile adiacente. RSF non-invazive sunt subdivizate in: infectii
fungice saprofite, fungus ball si RSF determinate de eozinofile
(RSF alergica, RS mucin eozinofilica si RSF eozinofilicd). RSF
invazive (RSFI) includ trei subtipuri — RSFI acuta, RSFI cronica
si RSFI granulomatoasa [7, 11, 12].

Colonizarea locald cu fungi saprofiti se refera la infestarea
asimptomatica a crustelor mucoasei rinosinuzale cu fungi,
frecvent la pacientii care au suportat, anterior, o interventie
chirurgicald sinuzald. Posibilitatea de crestere in continua-
re poate duce la formarea de fungus ball. Totusi, majoritatea
pacientilor cu colonizare locala cu fungi foarte rar prezinta
consecinte clinice, sunt, de obicei, asimptomatici, au o evolutie
benigna si un tratament nu este necesar [3, 7, 13].

Fungus ball este o manifestare relativ mai putin frecventa
a RSF, localizatd, non-invaziva, deloc sau putin agresiva si ex-
tramucozala. Conform recentelor recomandari ale savantilor
(Thompson G. et al., 2012; Lop-Gros ]. et al., 2016), folosirea
termenilor vechi si nespecifici de ,aspergiloza”, ,aspergilom”
si ,micetom” nu este adecvata [13, 14].

Epidemiologie. Fungus ball apare la persoanele imunocom-
petente normale, de obicei, la varsta de 60-70 de ani, desi In
unele studii retrospective varsta a variat in limitele 14-87 de
ani. Exista o predilectie considerabila si constanta de sex fe-
minin de aproximativ 57-64%, cu un raport de 1,5-1,9:1 [3,
15, 16].

in genere, afectiunea este unilaterald, cu afectarea doar a
unui singur sinus (pand la 90-99% din cazuri) [12, 17]. Cea
mai frecventa localizare este sinusul maxilar (78-94%), urma-
ta de cel sfenoidal (4-15%). Implicarea sinusurilor etmoidale
(1-15%) este, frecvent, adiacenta sinusului maxilar [14, 17],
iar implicarea sinusurilor frontale este mult mai rara, insa mo-
tivul pentru acest fapt ramane neexplicat [17, 18]. O localizare
multi-sinuzala a fost constatata doar in 6-41% din cazuri, si-
nusurile fiind, in mare parte, invecinate, iar implicarea bila-
terald (3,3-10,3%) sau tripla (5,8-17,2%) a sinusurilor a fost
rara [1, 12, 15].

Conform datelor lui Bosi G. et al. (2012), fungus ball repre-
zinta 3,7% din toate cazurile de RSC inflamatorii care necesita
o interventie chirurgicala [15].

Etiologie. Agentul patogen cel mai frecvent implicat (in ta-
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The final bibliography comprised 52 articles considered rep-
resentative for the materials published on the topic of the syn-
thesis article.

The publications which did not reflect the topic addressed,
although were selected by the search program, as well as the
articles that were not accessible for free viewing through the
HINARI database (Health Internet Work Access to Research
Initiative) or available in the medical science library of Nicolae
Testemitanu State University of Medicine and Pharmacy, were
subsequently excluded from the list.

Fungal rhinosinusitis is divided into two categories based
on histopathological findings - non-invasive and invasive
ones. The term “invasiveness” refers to the invasion of the si-
nus mucosa and bone, the spread of infection in the adjacent
structures and tissues. Non-invasive FRSs are subdivided into
saprophytic fungal infections, fungus ball and FRS caused by
eosinophils (allergic FRS, eosinophilic mucin RS and eosi-
nophilic FRS), and invasive FRS (IFRS) includes three subtypes
- acute IFRS, chronic IFRS, and granulomatous IFRS [7, 11, 12].

Local colonization with saprophytic fungi refers to the
asymptomatic infestation of rhinosinus mucosal crusts with
fungi, frequently in patients who have previously undergone
sinus surgery. The possibility of further growth may lead to
the formation of fungus ball. However, most patients with lo-
cal colonization with fungi have clinical consequences very
rarely. They are usually asymptomatic, have a benign evolu-
tion and treatment is not necessary [3, 7, 13].

Fungus ball is a relatively less frequent manifestation of
FRS, being localized, non-invasive, nonaggressive or little ag-
gressive or extramucosal. According to recent recommenda-
tions of some scientists (Thompson G. et al., 2012; Lop-Gros
J. et al, 2016), the use of the old and unspecific terms of “as-
pergillosis”, “aspergilloma” and “mycetoma” is not appropriate
[13,14].

Epidemiology. Fungus ball occurs in normal immunocom-
petent persons, usually at the age of 60-70 years, although in
some retrospective studies the age ranged within 14-87 years.
There is a considerable and constant female predilection of
approximately 57-64%, with a ratio of 1.5-1.9:1 [3, 15, 16].

In general, the disease is unilateral, only one sinus being
affected (up to 90-99% of cases) [12, 17]. The most common
localization is the maxillary sinus (78-94%), followed by the
sphenoid sinus (4-15%). The involvement of ethmoid sinuses
(1-15%) is frequently adjacent to the maxillary sinus [14, 17],
and the involvement of frontal sinuses is much rarer, but the
reason of the involvement is still unexplained [17, 18].

According to Bosi G. et al. (2012), fungus ball accounts for
3.7% of all inflammatory CRS cases requiring surgery [15].

Etiology. The most commonly involved pathogen (in Euro-
pean countries) is Aspergillus (in 90-96% of cases), mainly As-
pergillus fumigatus, less commonly Aspergillus flavus, Aspergil-
lus niger and Aspergillus nidulans. The Mucorales species rank
second. Other species of fungi are rarely found: Cephalosporium,
Candida albicans, Scedosporium apiospermum, Cladosporium [1,
12,15,17].

The pathophysiology of sinus fungus ball remains un-
known. The disease develops under 2 conditions: the penetra-



rile europene) este Aspergillus (in 90-96% din cazuri), in prin-
cipal, Asperygillus fumigatus, mai rar, Aspergillus flavus, Asper-
gillus niger si Aspergillus nidulans. Pe locul doi se afla speciile
Mucorales. Mult mai rar sunt depistate alte specii de fungi: Ce-
phalosporium, Candida albicans, Scedosporium apiospermum,
Cladosporium [1, 12,15, 17].

Fiziopatologia fungus ball sinuzal ramane necunoscuta.
Afectiunea se dezvoltd in 2 conditii: patrunderea hifelor si
sporilor fungici intr-un sinus paranazal si crearea mediului
care contribuie la cresterea fungilor [15, 19, 20].

Au fost sugerate 3 posibile teorii de dezvoltare a fungus
ball: aerogend, odontogena si mixta. Acest fapt sugereaza ca
dereglarile imune si / sau factorii care afecteaza mucusul na-
zal pot fi mai importante 1n fiziopatologia RSF, decat variatiile
anatomice nazale cu obstructia complexului ostiomeatal [21,
22, 23, 24]. Exista tot mai multe dovezi ca, concomitent cu in-
fectia, raspunsurile inflamatorii imunologice la fungi au un rol
major in etiologia si fiziopatologia RSC [25].

Tabloul clinic la pacientii cu fungus ball este nespecific,
frecvent identic cu RSC bacteriana rezistenta la tratamentul
cu antibiotice. Ceea ce trebuie sa atraga atentia clinicianului
este unilateralitatea simptomatologiei: o senzatie de presiune
cronicd sau de dureri faciale care implicd unul dintre sinusuri-
le paranazale, acestea fiind completate de posibile simptome
asociate (rinoree mucopurulenta sau purulenta antero-poste-
rioarad, cruste la nivelul foselor nazale, cacosmie sau disosmie)
[1, 12, 14, 15]. Ocazional, pacientii pot prezenta simptome ne-
obisnuite - epistaxis, tulburari vizuale, convulsii, febra, tuse
si proptosis. In cazul unei localizari sfenoidale a fungus ball,
sunt frecvente cefaleea si algiile faciale [1, 14, 15]. Simptomele
sunt, de obicei, de lunga durata, pot fi prezente luni sau chiar
ani, iar fungus ball poate fi depistat ocazional. Circa 18% din
pacienti pot fi asimptomatici, iar 10% prezinta polipi nazali
(PN) [17, 26, 27].

Examenul endoscopic nazal este nespecific In majoritatea
cazurilor. Sinusoscopia (in cazul localizarii maxilare) poate
evidentia aspectul caracteristic de ,minge de fungi“ si ne per-
mite sa prelevam material pentru analiza fungologica si histo-
patologica [1].

Examenul radiologic clasic poate identifica arii hiperdense
focale, simuland un corp strain, ce reprezinta, de fapt, depozite
de fosfat de calciu aglomerate la nivelul zonelor de necroza mi-
celiana. Evocatoare este localizarea unilaterala a acestora [1].

TC rinosinuzald reprezintd cea mai fiabila metoda ima-
gistica de diagnostic, cu toate ca diagnosticul specific al RSF
necesitd o confirmare microscopica. in cazul examenului prin
TC, evocatoare pentru etiologia fungica (dar, fara a fi patogno-
monice) sau, mai degraba, asocierea acestora: prezenta unei
imagini de ,tonalitate metalica“ la nivel intrasinusal, cu aspect
de corp strdin; existenta calcificatelor multiple sau a microcal-
cificatelor de partea opacitatii sinuzale; continut heterogen,
unilateral sau, mai rar, la nivelul mai multor sinusuri; lipsa
zonelor de osteolizd, eventual doar o eroziune osoasa, pro-
babil, cauzata de compresia mecanica indelungatd, exercitata
de fungus ball la nivelul peretilor ososi, si o inflamatie cronica
non-granulomatoasa la nivelul mucoasei [12, 14, 15, 26].

Imagistica prin rezonanta magnetica (IRM) este mult mai
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tion of fungal hyphae and spores into a paranasal sinus and
the creation of a medium contributing to the growth of fungi
[15, 19, 20].

There are 3 possible theories of fungus ball development:
aerogenous, odontogenic and mixed [15, 19, 20]. It has been
suggested that immune disorders and / or factors affecting the
nasal mucus may be more important in FRS pathophysiology
than nasal anatomical variations with obstruction of the osti-
omeatal complex [21, 22, 23, 24]. There is growing evidence
that, along with infection, inflammatory immune responses to
fungi play a major role in the etiology and pathophysiology of
CRS [25].

The clinical picture in patients with fungus ball is nonspe-
cific, frequently identical with bacterial CRS resistant to antibi-
otic treatment. The unilateral symptomatology should attract
the clinician’s attention, namely: a sensation of chronic pres-
sure or facial pain that involves one of the paranasal sinuses,
these being complemented by possible associated symptoms
(mucopurulent or purulent anterio-posterior rhinorrhea,
crusts in nasal fossae, cacosmia or dysosmia) [1, 12, 14, 15]
Occasionally patients may have unusual symptoms - epistaxis,
visual disorders, seizures, fever, cough and proptosis. In the
case of sphenoid localization of fungus ball, headache and fa-
cial pain are common [1, 14, 15]. Symptoms are usually long
lasting, may be present for months or even years, and fungus
ball may be occasionally detected. About 18% of patients may
be asymptomatic and 10% have nasal polyps (NP) [17, 26, 27].

Nasal endoscopic examination is nonspecific in most cases.
Sinusoscopy (in the case of maxillary localization) can highlight
the characteristic feature of “fungus ball” and allows collecting
the material for fungal and histopathological analysis [1].

The classical radiological examination can identify focal
hyperdense areas, simulating a foreign body, which in fact rep-
resents calcium phosphate deposits agglomerated in the areas
of mycelial necrosis. Their unilateral localization is evocative
[1].

Computed tomography (CT) imaging is the most reliable
diagnostic imaging method, although the specific diagnosis of
FRS requires microscopic confirmation. In the case of CT ex-
amination, some signs are evocative for the fungal etiology (but
without being pathognomonic) or, rather, their association: the
presence of a “metallic tone” image at the intrasinus level with
a foreign body feature; the existence of multiple calcifications
or microcalcifications on sinus opacity; heterogeneous content,
unilaterally or, more rarely, in several sinuses; lack of osteoly-
sis areas, possibly only bone erosion, probably caused by pro-
longed mechanical compression, exerted by fungus ball on bone
walls, and chronic non-granulomatous inflammation of the mu-
cosa [12, 14, 15, 26].

Magnetic resonance imaging (MRI) is much less useful in
cases of FRS, but it is indicated in complicated forms, with ar-
eas of osteolysis and extension in adjacent tissues (invasive
FRS). Sinus content appears on MRI as a hypointense signal
or even absent signal at T1 and T2 (pseudotumoral image),
due to high protein density and dehydration of these caseous
masses, with increased concentrations of ferromagnetic ele-
ments [12, 26].
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putin utila in cazurile de RSF, dar este indicata in forme com-
plicate, cu zone de osteoliza si extindere 1n tesuturile adiacen-
te (RSF invazive). Continutul sinuzal apare la IRM ca un sem-
nal hipointens sau chiar semnal absent in T1 si T2 (imagine
pseudotumorald), din cauza densitatii proteice crescute si a
deshidratarii acestor mase cazeoase, cu concentratii crescute
de elemente feromagnetice [12, 26].

Istoricul medical, examenul clinic, examenul endoscopic si
examenul imagistic prezinta informatii valoroase doar pentru
suspiciunea de fungus ball, diagnosticul definitiv se bazeaza
pe evaluarea macroscopica, biopsia si examenul histopatolo-
gic ale pieselor chirurgicale [1, 15, 28].

Fungus ball, din punct de vedere anatomopatologic, este o
acumulare extramucozala de conglomerare dense de hife fun-
gice degenerande, presate sub forma de strat sau sferd in cavi-
tatea sinusurilor. Hifele se ramifica in unghi de 45° si masoara
3-6 micrometri in diametru, iar structurile sporulate ajung
pana la 30 micrometri [12, 26]. Importante pentru diagnosti-
cul pozitiv de fungus ball sunt lipsa invaziei fungice iIn mucoa-
sa sinuzala, vasele sangvine sau os, lipsa mucinei alergice in
sinusuri, lipsa reactiei granulomatoase, desi inflamatia croni-
ca non-granulomatoasa poate fi observata la nivelul mucoasei
[1,14,18].

Examenul micologic direct presupune examinarea pe lama
a masei cazeoase prelevate de la nivelul sinuzal, cu vizualiza-
rea la microscop a filamentelor miceliene si are rezultate pozi-
tive in 62-94% din cazuri [1, 12, 14, 18, 26]. Culturile micolo-
gice sunt mai putin importante in cazul fungus ball sinuzal, din
cauza cresterii fungice In doar 23-50% din culturi si rezultate-
lor fals-pozitive prin contaminare accidentald, dar si din cauza
sporilor saprofiti omniprezenti, fara semnificatie patologica la
persoanele sanatoase [1, 15, 17, 29].

Complicatiile sunt ocazional observate in fungus ball al si-
nusurilor paranazale netratat. Cea mai frecventa este RS bac-
teriand recurenta [17].

Diagnosticul diferentiat al fungus ball se face cu RSF inva-
ziva (RSFI), RSC bacteriang, rinoscleromul, leziunile benigne
ale sinusurilor (chist mucozal, polip antrocoanal, mucocele,
hematom, pseudotumora inflamatorie), tumorile benigne ale
sinusurilor (papilom sinonazal, leziune fibro-osoasa, tumorile
glandei salivare, tumorile mezenchimale - fibrom, lipom, mi-
xom etc.), tumorile maligne ale sinusurilor (carcinom, adeno-
carcinom, limfom) [28].

Tratament. Scopul tratamentului pacientilor cu fungus ball
este indepartarea chirurgicald a masei hifelor fungice cu resta-
bilirea drenajului si ventilarii sinusului afectat. In majoritatea
cazurilor, afectiunea este gestionata prin tehnici endoscopice
[12, 15, 30], iar interventia chirurgicala deschisa (Caldwell-
Luc), asociatd sau nu cu tratamentul endoscopic, este necesara
intr-un numar mic de cazuri [15, 17, 28]. Ambele tehnici, en-
doscopica si chirurgicald deschisa, au rezultate similare, insa
chirurgia endoscopica sinuzala este considerata ,standardul
de aur”, metoda mai putin invaziva si interventie chirurgicala
de prima linie, avand o rata de succes de 97% si o rata de com-
plicatii neglijabila [15, 28, 30].

Atat intraoperator, cat si postoperator, este esential de a re-
aliza irigarea sinusurilor cu solutii saline, care cresc CMC, faci-
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The medical history, clinical examination, endoscopic ex-
amination and imaging examination present valuable infor-
mation only for the suspicion of fungus ball, the definitive
diagnosis is based on the macroscopic evaluation, biopsy and
histopathological examination of surgical parts [1, 15, 28].

Fungus ball, from an anatomopathological point of view,
is an extramucosal accumulation of dense conglomerations
of degenerating fungal hyphae, pressed as a layer or sphere
into the sinus cavity. The hyphae branch at an angle of 452
and measure 3-6 micrometers in diameter, and the sporulated
structures reach up to 30 micrometers [12, 26]. The lack of
fungal invasion in the sinus mucosa, blood vessels or bone, the
absence of allergic mucin in sinuses and the lack of granulo-
matous reaction [1, 14, 18] are important for the positive di-
agnosis of fungus ball.

The direct mycological examination involves the examina-
tion on the microscope slide of the caseous mass taken from
the sinus and microscopic visualization of the myecelial fila-
ments and positive results in 62-94% of cases [1, 12, 14, 18,
26]. Mycological cultures are less important in the case of si-
nus fungus ball, because of the fungal growth in only 23-50%
of the cultures and the false-positive results by accidental
contamination, but also because of the ubiquitous saprophytic
spores without pathological significance in healthy persons
[1,15,17,29].

Complications are occasionally observed in untreated fun-
gus ball of the paranasal sinuses. Recurrent bacterial RS is the
most common [17].

The differentiated diagnosis of fungus ball is made with in-
vasive FRS (IFRS), bacterial CRS, rhinoscleroma, benign sinus
lesions (mucosal cyst, antrochoanal polyp, mucocele, hemato-
ma, inflammatory pseudotumor), benign sinus tumors (sino-
nasal papilloma, fibro-osseous lesion, salivary gland tumors,
mesenchymal tumors - fibroma, lipoma, myxoma etc.), malig-
nant sinus tumors (carcinoma, adenocarcinoma, lymphoma)
[28].

Treatment. The purpose of the treatment of patients with
fungus ball is surgical removal of the fungal hyphae mass with
the restoration of drainage and ventilation of the affected si-
nus. In most cases, the condition is managed by endoscopic
techniques [12, 15, 30], and open surgery (Caldwell-Luc),
whether associated or not associated with endoscopic treat-
ment, is required in a small number of cases [15, 17, 28]. Both
techniques - endoscopic and open surgery, have similar re-
sults, but endoscopic sinus surgery is considered the “gold
standard”, less invasive method and first-line surgery, with a
success rate of 97% and a negligible complication rate [15, 28,
30].

Both intraoperatively and postoperatively, it is essential to
perform sinus irrigation with saline solution, which increases
the mucociliary clearence, facilitates the elimination of mu-
coid secretions and the removal of any fungal residues. Intrasi-
nus cortisone instillations may also be used intraoperatively,
and systemic or local antifungal treatment is rarely required
[17,31].

The prognosis in patients with fungus ball treated surgi-
cally (wide opening of the affected sinus and complete re-



liteaza eliminarea secretiilor mucoide si indepartarea eventu-
alelor reziduuri fungice. De asemenea, se pot utiliza intraope-
rator instilatii cortizonice intrasinusale. Rareori este necesar
un tratament antifungic sistemic sau local [17, 31].

Prognosticul la pacientii cu fungus ball tratati chirurgical
(deschidere largd a sinusului afectat si indepartarea completa a
hifelor fungice) este foarte bun [32]. Ratele de vindecare sunt de
98-100% [18]. In cazul interventiei chirurgicale riguroase, reci-
divele fungus ball sunt o exceptie - ratele generale de recidive,
raportate in literatura de specialitate, variaza de la 0% pana la
10% din cazuri [32].

Astfel, fungus ball a sinusurilor paranazale are o prezentare
clinicopatologica distinctiva. Boala apare, mai frecvent, la pa-
cientii varstnici, cu o varsta medie de 64 de ani si predomina
la genul feminin. Clasic, implica un singur sinus paranasal, in
mai mult de 90% din cazuri, cel mai frecvent, in sinusul maxilar
si poate fi prezentd o distrugere osoasa asociata. Descoperirile
caracteristice imagistice si examenul histopatologic confirma
diagnosticul. Calcificarea si / sau eroziunea peretelui sinusu-
lui intern la TC, sunt considerate cele mai specifice si au un rol
puternic sugestiv pentru un diagnostic corect. La interventie,
se depisteaza, de obicei, 0 masa cazeoass, friabila, verde, maro,
neagra sau galbend. Aceasta masa usor se separa de mucoasa
de baza. Existd o imagine histopatologica caracteristica — agre-
garea lumenului hifei fungice. Chirurgia endoscopica a sinusu-
lui este tratamentul de baza, cu rezultate excelente si o morbi-
ditate limitatd, care nu necesita tratament antifungic local sau
sistemic.Rinosinuzita fungicd alergicd (RSFA) este o forma dis-
tincta si frecventa de RSF cu formarea PN, o inflamatie fungica
non-invaziva mediata imunologic, o afectiune cronica, hiper-
trofica si refractara a sinusurilor, cu o inclinatie marcata pentru
recurentd. Maladia se caracterizeaza prin acumularea mucinei
fungice alergice la nivelul sinusurilor nazale, hipersensibilita-
te de tipul 1, imagine histologica caracteristica si o predilectie
pentru formarea mucocele si eroziunilor osoase [1, 33, 34, 35].

Epidemiologie. RSFA este tot mai frecventa in diferite regi-
uni geografice, Indeosebi cu climat cald si umed. RSFA afectea-
za adolescentii si adultii tineri cu varsta cuprinsa intre 20 si
42 de ani si o varsta medie de diagnostic de 21,9 ani. Pacientii
sunt, in general, din grupuri socio-economice vulnerabile, de
obicei, imunocompetenti si cu antecedente de atopie, desi nu
toti prezinta un istoric de rinita alergica (RA) sau astm [36,
37,38].

Incidenta si prevalenta reala a RSFA este necunoscuta. In-
cidenta globala a maladiei este estimata la 5-12% din toate
cazurile de afectiuni sinuzale hipertrofice care necesita inter-
ventie chirurgicala. RSFA, diagnosticata conform criteriilor
Bent si Kuhn, prezinta variatii geografice si afecteaza 4-25%,
iar n India de Nord chiar pana la 51%, din toate cazurile de
RSC care necesita interventii chirurgicale [38, 39, 40]. La 33-
100% dintre pacientii cu RSFA este asociat astmul, la peste
27% - hipersensibilitatea la aspirina, la 60-100% - un istoric
de RA, iar la 70-90% - semne de atopie [35, 39, 41].

Etiologie. Afectiunea este considerata o reactie alergica la
fungi. Fungii cauzali sunt, de obicei, din familia Dematiaceous
- una din multiplele grupuri specifice de fungi, recunoscute
pentru potentialul sdau patogen. Printre acestea, Bipolaris spi-
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moval of fungal hyphae) is very good [32]. The recovery rates
are 98-100% [18]. In the case of rigorous surgery, fungus ball
recurrences are an exception - the general recurrence rates
reported in the literature range from 0% to 10% of cases [32].

Thus, fungus ball of the paranasal sinuses has a distinctive
clinicopathological presentation. The disease occurs more fre-
quently in elderly patients, with a mean age of 64 years, and
has a female predominance. Classically, it involves a single
paranasal sinus in more than 90% of cases, most commonly
the maxillary sinus, and associated bone destruction may be
present. Characteristic imaging findings and histopathologi-
cal examination confirm the diagnosis. Calcification and / or
erosion of the inner sinus wall on CT scan are considered the
most specific and have a strongly suggestive role for a correct
diagnosis. At surgery, there is usually a cheesy, friable, green,
brown, black or yellow mass. The lesion is easily separated
from the underlying mucosa. There is a characteristic his-
topathological image - luminal aggregation of fungal hyphae.
Endoscopic sinus surgery is the basic treatment with excellent
results and limited morbidity that does not require local or
systemic antifungal treatment.

Allergic fungal rhinosinusitis (AFRS) is a distinct and fre-
quent form of FRS with NP formation, an immunologically
mediated non-invasive fungal inflammation, a chronic, hyper-
trophic and refractory sinus disease, with a marked recurrence
tendency. The disease is characterized by the accumulation of
allergic fungal mucin in the nasal sinuses, type 1 hypersensi-
tivity, characteristic histological image and a predilection for
mucocele formation and bone erosion [1, 33, 34, 35].

Epidemiology. AFRS is increasingly common in different ge-
ographical regions, especially in hot and humid climate. AFRS
affects adolescents and young adults between the ages of 20
and 42, with the mean age of diagnosis of 21.9 years. Patients
are generally from vulnerable socio-economic groups, usually
immunocompetent and with a history of atopy, although not
all have a history of allergic rhinitis (AR) or asthma [36, 37,
38].

The actual incidence and prevalence of AFRS is unknown.
The overall incidence of the disease is estimated in 5-12% of
all cases of hypertrophic sinus disorders that require surgery.
AFRS, diagnosed according to the Bent and Kuhn criteria, has
geographical variations and affects 4-25%, and in North India
even up to 51%, of all CRS cases requiring surgery [38, 39, 40].
Asthma is associated in 33-100% of patients with AFRS, in
over 27% - hypersensitivity to aspirin, in 60-100% - a history
of AR, and 70-90% - signs of atopy [35, 39, 41] .

Etiology. The condition is considered an allergic reaction to
fungi. The causative fungi are usually from the Dematiaceous
family - one of the many specific groups of fungi, recognized
for its potential pathogen. Among them, Bipolaris spicifera is
the most common species. Among other types of fungi are
Aspergillus, Alternaria, Curvularia, Exserohilum, Drechslera,
Helminthosporium and Fusarium [13, 39, 40, 41].

The pathophysiology of AFRS remains unknown and con-
troversial. Allergy mediated by IgE (type I hypersensitivity)
and possibly mediated by IgG - immune complexes (type III
hypersensitivity), according to the Gell and Coombs classifi-
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cifera este cea mai frecventa specie. Alte tipuri de fungi depis-
tati sunt Asperygillus, Alternaria, Curvularia, Exserohilum, Dre-
chslera, Helminthosporium si Fusarium [13, 39, 40, 41].

Fiziopatologia RSFA ramane necunoscuta si controversata.
Alergia mediata de IgE (hipersensibilitate de tipul I) si, posi-
bil, mediata de IgG - complexe imune (hipersensibilitate de
tipul III), conform clasificarii Gell si Coombs, cu declansarea,
ulterioard, a unui raspuns inflamator intens cu eozinofile si
edem tisular este consideratd un factor fiziopatologic impor-
tant In dezvoltarea RSFA. Edemul tisular si alti factori de risc
(modificarile anatomice septale sau hipertrofia cornetelor cu
obstructia ostiumului sinuzal) favorizeaza staza secretiilor in
sinusuri, fapt care creeaza un mediu anaerob ideal pentru pro-
liferarea ulterioara a fungilor cu cresterea gradului de expune-
re antigenica si posibilitatii declansarii reactiilor alergice. La
un moment dat, ciclul devine autoperpetuat si rezulta in pro-
dusul acestui proces: mucina alergica - materialul care umple
sinusurile implicate la pacientii cu RSFA. Leziunea se poate
extinde pana la implicarea altor sinusuri, cauzand expansiune
osoasa si eroziune [13, 35, 37].

Diagnosticul RSFA incepe cu o anamneza detaliatad. Exista
unele aspecte clinice care prezinta un semn de alerta pentru
clinician: varsta pacientului (de obicei tineri, cu varsta medie
de 22 de ani), imunocompetenti, cu un tablou clinic indelungat
de RSC [1, 33, 37, 39]. La examenul fizic, PN sunt o constatare
universalad endoscopica, dar, in cazuri mai severe, pot fi identi-
ficate diplopie, ptoza si telecantus [34, 37, 40].

In cavititile sinuzale se dezvolti cruste nazale cu o consis-
tentd semisolidd, groasa, vascoasa si colorata galben-verde,
alb-cafeniu, gri, maro sau negru, cu consistenta de unt de ara-
hide din cauza suprainfectiei bacteriene sau materialului fun-
gic. Aceasta consta din fungi si mucina (o secretie pe baza de
glicoproteine, bogata in carbohidrati) - mucus eozinofilic sau
mucina fungica alergica. Eozinofilele sunt componentul celular
predominant si consistent al mucusului eozinofilic [38, 41, 42].

Cea mai importanta parte a diagnosticului RSFA este exa-
menul histopatologic. Evaluarea histologica a specimenului
biopsic sau chirurgical releva o triada: eozinofilie, cristale
Charcot-Leyden si hife fungice non-invazive ramificate ex-
tramucozale. Prezenta fungilor in mucin, dar nu in tesuturile
pacientilor cu RSFA, diferentiaza RSFA de RSFI [37, 40, 43].
Culturile fungice ale mucinei eozinofilice pot prezenta unele
dovezi de sustinere a diagnosticului si tratamentului RSFA, dar
trebuie sa fie interpretate cu prudenta. Examenul histologic al
mucinei alergice ramane cel mai fiabil indicator al RSFA [37].

Imaginile TC frecvent prezinta un material dens, hetero-
gen, asimetric care umple si extinde unul sau mai multe sinu-
suri paranazale. Sunt prezente zone de intensitate eterogena
a semnalului in sinusurile afectate, semn denumit ,,dublu den-
sitate”. In cazuri mai severe, prin eroziunea oaselor adiacente
si extensia sinusurilor, afectiunea se extinde in tesuturile adi-
acente, inclusiv in spatiile ocupate de organe vitale - creier,
orbitd si vase mari. in functie de studiu, frecventa eroziunii
osoase variazd de la 19% pana la 98% [37, 38, 40]. Aspecte-
le caracteristice ale IRM sunt zonele centrale hipointense sau
lipsa semnalului in T1/T2, cu cresterea semnalului periferic
T1siT2[1, 35, 40].
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cation, with the subsequent onset of an intense inflammatory
response with eosinophils and tissue edema is considered a
physiopathologically important factor in the development of
AFRS. Tissue edema and other risk factors (septal anatomical
changes or hypertrophy of the conchae with the obstruction of
the sinus ostium) favor stasis of sinus secretions, which creates
an ideal anaerobic environment for the further proliferation of
fungi with the increased degree of antigenic exposure and the
possibility of triggering allergic reactions. At one point, the cy-
cle becomes self-perpetuating and results in the process prod-
uct: allergic mucin - the material that fills the sinuses involved
in patients with AFRS. The lesion may extend to the involve-
ment of other sinuses, causing bone expansion and erosion [13,
35, 37].

The AFRS diagnosis begins with a detailed history. There
are some clinical aspects that present a warning sign for the
clinician: patient's age (usually young people, with a mean
age of 22 years), immunocompetent, with a long-term clinical
picture of CRS [1, 33, 37, 39]. On physical examination, NPs
are a universal endoscopic finding, but in more severe cases
diplopia, ptosis and telecanthus can be identified [34, 37, 40].

Nasal crusts develop in sinus cavities having a semi-solid,
thick and viscous consistency, yellow-green, white-brown,
gray, brown or black colour, a peanut butter consistency due
to bacterial superinfection or fungal material. It consists of
fungi and mucin (a glycoprotein-based secretion, rich in car-
bohydrates) - eosinophilic mucus or allergic fungal mucin.
Eosinophils are the predominant and consistent cellular com-
ponent of eosinophilic mucus [38, 41, 42].

The histopathological examination is the most important
part of AFRS diagnosis. Histological evaluation of the biopsy
or surgical specimen reveals a triad: eosinophilia, Charcot-
Leyden crystals and extramucosal branched non-invasive
fungal hyphae. The presence of fungi in mucin, but not in the
tissues of patients with AFRS, differentiates AFRS from IFRS
[37,40, 43]. The fungal cultures of the eosinophilic mucin may
have some evidence to support the diagnosis and treatment
of AFRS, but must be interpreted with caution. Histological
examination of the allergic mucin remains the most reliable
indicator of AFRS [37].

The CT images frequently show a dense, heterogeneous,
asymmetrical material that fills and extends one or more
paranasal sinuses. There are areas of heterogeneous inten-
sity of the signal in the affected sinuses, a sign called “double
density”. In more severe cases, due to erosion of the adjacent
bones and extension of sinuses, the disease extends into the
adjacent tissues, including the spaces occupied by vital organs
- brain, orbit and large vessels. Depending on the study, the
frequency of bone erosion ranges from 19% to 98% [37, 38,
40]. The characteristic features of MRI are the central hypoin-
tense areas or the lack of signal in T1/T2, with the increase of
the peripheral signal T1 and T2 [1, 35, 40].

The most commonly used diagnostic criteria for AFRS
were proposed by Bent and Kuhn in 1994. In order to make
a positive diagnosis, patients must meet all 5 major criteria.
Minor criteria only serve to support the diagnosis, to describe
each patient individually [21, 34, 38].



Cele mai frecvent utilizate criterii de diagnostic ale RSFA
au fost propuse de Bent si Kuhn in anul 1994. Pentru a con-
stata un diagnostic pozitiv, pacientii trebuie sa indeplineasca
toate cele 5 criterii majore. Criteriile minore au doar rolul de a
sprijini diagnosticul, pentru a descrie fiecare pacient in parte
[21, 34, 38].

Criteriile de diagnostic majore ale RSFA sunt: a) mucina
eozinofilica fara invazie fungicd; b) colorare pozitiva pentru
fungi a continutului sinusurilor, fara invazie fungica in tesu-
tul sinusurilor; c) PN cu o incidenta variind de la 75% pana
la 100% din cazuri; d) semne imagistice caracteristice care
reflecta structura excrescentelor dezvoltate 1n sinusuri si e)
tipul I de hipersensibilitate la fungi (istoric, teste cutanate sau
serologice) [24, 39, 43].

Celelalte 6 criterii sunt minore: 1) astm in antecedente; 2)
predominanta unilaterala; 3) dovada imagistica de eroziune
0so0asa; 4) cultura fungica rinosinuzald pozitiva; 5) prezenta
cristalelor Charcot-Leyden in probele preluate in timpul inter-
ventiei chirurgicale si 6) eozinofilie serica [1, 35, 39].

Diagnosticul diferential. Problema principala a diagnos-
ticului este diferentierea RSFA de alte afectiuni micotice ale
sinusurilor paranazale: colonizarea localad cu fungi saprofiti,
fungus ball, RS mucin eozinofilica, diferite forme de RSFI etc.
(Tabelul 1) [1, 37, 42].

Tratamentul optim al pacientilor cu RSFA nu este deo-
camdata clar pana in prezent si nu exista niciun tratament de
succes pe termen lung. Controlul RSFA necesita indepartarea
secretiilor pentru eliminarea antigenului si restaurarea dre-
najului sinuzal normal (tratament chirurgical) si controlul
recurentelor (tratament medicamentos). Sunt utilizate com-
binatii de metode chirurgicale si medicale (corticosteroizi,
medicamente antifungice si imunoterapie) pentru gestio-
narea complicatiilor cu ameliorarea simptomelor. Scopul in-
terventiei chirurgicale este eliminarea completa a secretiilor
locale, mucinei alergice si resturilor de fungi, extragerea PN,
marsupializarea sinusurilor implicate cu prezervarea si men-
tinerea integritatii mucoasei subiacente si accesului pentru
tratamentul postoperator, cu prevenirea ulterioard, pe termen
lung, a recurentei, fie prin imunomodulare (imunoterapie si/
sau corticosteroizi) sau remedii antimicrobiene fungistatice.
Chirurgia endoscopica a sinusurilor este necesara pentru cele
mai multe cazuri si este 0 componenta importantd a manage-
mentului RSFA [24, 38, 39].

Un acceptat regim medical preoperator este initierea tera-
piei cu corticosteroizi sistemici (0,5-1,0 mg/kg/zi de predni-
son), aproximativ 1 saptamana inainte de interventia chirur-
gicald, pentru a reduce inflamatia intranazala si volumul PN.
Corticosteroizii sunt cei mai eficienti agenti In prevenirea re-
cidivelor, iar 1n cazuri selectate, sunt utilizati drept tratament
de prima linie. In plus, antibioticele sunt administrate preope-
rator ca urmare a RS bacteriene concomitente frecvente, pos-
tobstructive [33, 37].

Ingrijirile postoperatorii incep imediat dupa interventia
chirurgicald prin irigare salina nazala. Corticosteroizii siste-
mici, initiati pana la interventia chirurgicala, se continua in pe-
rioada postoperatorie. Corticosteroizii, administrati sistemic
sau sub forma de spray-uri nazale, sunt agentii cei mai eficienti
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The major diagnostic criteria for AFRS are: a) eosinophilic
mucin without fungal invasion; b) positive fungal staining of
sinus content, without fungal invasion in sinus tissue; c) NP
with an incidence ranging from 75% to 100% of cases; d)
characteristic imaging signs reflecting the structure of the ex-
crescences developed in sinuses and e) type I hypersensitivity
to fungi (history, skin tests, or serological tests) [24, 39, 43].

The other 6 criteria are minor: 1) history of asthma; 2) uni-
lateral predominance; 3) imaging evidence of bone erosion;
4) positive rhinosinus fungal culture; 5) presence of Charcot-
Leyden crystals in samples taken during surgery; and 6) se-
rum eosinophilia [1, 35, 39].

Differential diagnosis. The main problem of the diagnosis
is the differentiation of AFRS from other fungal diseases of the
paranasal sinuses: local colonization with saprophytic fungi,
fungus ball, and eosinophilic mucin RS, different forms of IFRS
etc. (Table 1) [1, 37, 42].

The optimal treatment of patients with AFRS is still unclear
to date and there is no successful long-term treatment. The
management of AFRS requires the removal of secretions for
antigen elimination and restoration of normal sinus drainage
(surgical treatment) and recurrence control (drug treatment).
Combinations of surgical and medical methods (corticoster-
oids, antifungal drugs and immunotherapy) are used to man-
age the complications with symptoms relief. The purpose of
the surgery is to completely eliminate local secretions, allergic
mucin and fungal residues, to perform the extraction of NP,
marsupialization of the involved sinuses by preserving and
maintaining the integrity of the underlying mucosa and ac-
cess for post-operative treatment with the subsequent long-
term prevention of recurrence either by immunomodulation
(immunotherapy and/or corticosteroids) or fungistatic anti-
microbial remedies. Endoscopic sinus surgery is required for
most cases and is an important component of AFRS manage-
ment [24, 38, 39].

The accepted preoperative medical regimen includes the
initiation of systemic corticosteroid therapy (0.5-1.0 mg/kg/
day of prednisone) approximately a week prior to surgery to
reduce intranasal inflammation and NP volume. Corticoster-
oids are the most effective agents in the prevention of relapses,
and in selected cases are used as a first-line treatment. In addi-
tion, antibiotics are administered preoperatively as a result of
common post-obstructive concomitant bacterial RS [33, 37].

The post-operative care begins immediately after surgery
by saline nasal irrigation. Systemic corticosteroids, initiated
before surgery, are continued during the postoperative peri-
od. Corticosteroids, administered systemically or in the form
of nasal sprays, are the most effective agents in preventing
recurrences and selecting cases for first-line treatment. Pred-
nisolone, administered orally, beginning with 0.4-0.6 mg/kg/
day post-operatively is recommended with a gradual reduc-
tion by 0.1 mg/kg/day every 4 days to 0.2 mg/kg/day. After
maintaining the mucosa normal for 4 months, the dose is re-
duced to 0.1 mg/kg/day for another two months. Intranasal
local corticosteroids (budesonide) are accepted as standard
treatment in long-term postoperative medical management
[24, 34, 35, 38].
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in prevenirea recurentelor si selectarea cazurilor pentru trata-
mentul de prima linie. Se recomanda prednisolon, administrat
pe cale orala, incepand cu 0,4-0,6 mg/kg/zi postoperator, cu
reducerea treptata, cu 0,1 mg/kg/zi la fiecare 4 zile, pana la
0,2 mg/kg/zi. Dupa mentinerea normala a mucoasei timp de
4 luni, doza este redusa la 0,1 mg/kg/zi pentru inca doua luni.
Corticosteroizii locali intranazal (budesonida) sunt acceptati
ca tratament standard in managementul medical postopera-
tor pe termen lung [24, 34, 35, 38].

Tratamentul non-steroidian este atractiv si rational, dar cu
dovezi minime de eficienta si include utilizarea antagonistilor
receptorilor sau inhibitorilor sintezei de leucotriene (monte-
lukast), anticorpilor monoclonali selectivi anti-IgE (omalizu-
mab), imunoterapiei cu antigene fungice specifice, preparate-
lor antifungice sistemice (itraconazol - cate 200 mg de doua
ori pe zi peroral, o perioada cuprinsa intre 3 saptamani si 6
luni postoperator, ketoconazol, fluconazol) si gelurilor cu anti-
biotice impregnate cu steroizi [24, 38, 39, 40].

Imunoterapia cu antigene fungice specifice poate fi consi-
derata ca o optiune suplimentara de tratament pentru abor-
darea afectiunii alergice concomitente la pacientii cu RSFA
[40]. Imunoterapia reduce formarea crustelor, dezvoltarea PN,
necesitatea utilizarii corticosteroizilor sistemici si rata de in-
terventii chirurgicale repetate [35].

O interventie chirurgicald, atat in monoterapie, cat si in
combinatie cu alte tratamente medicale, conduce la ameliora-
rea rezultatelor, insa rata de recurenta a PN si mucusului eo-
zinofilic este extrem de ridicat. Tratamentul medical conser-
vator, fara interventie chirurgicald, nu este eficient pe termen
lung [24, 33, 34].

O intelegere mai buna a RSFA a condus la unele schimbari
in conceptul de management al acestei afectiuni. Tratamentul
chirurgical si-a plasat accentele de la interventiile radicale
la procedee mai conservatoare cu prezervare tisulara, bazat
aproape complet pe tehnicile endoscopice. Terapia medicala
s-a deplasat de la tratamentul antifungic sistemic la diferite
forme de tratament local si imunomodulator. Actualmente,
standardul de aur este considerata chirurgia endoscopica
combinata cu tratament anti-inflamator [37, 39, 40].

Complicatii. Pe langa potentialele complicatii ale inter-
ventiilor chirurgicale rinosinuzale (riscul accidentarii orbitei
si/sau penetradrii intracraniene), este un risc suplimentar de
afectare a structurilor expuse (dura mater si orbita), deoarece,
adesea, afectiunea se limiteaza cu aceste structuri, fara sa le
invadeze [42]. Extinderea RSFA dincolo de limitele sinusurilor
paranazale apare in orbitd, fosele craniene anterioara, medie
si posterioara [37, 44].

Implicarea orbitei fara pierderea vederii a fost constatata
in 14,6% dintre pacienti si rezultd, mai frecvent, in proptosis
(6,1%) si telecantus (7,3%). Pierderea vederii (3,7%) este re-
versibild cu tratamentul chirurgical imediat al afectiunii de
baza [37].

Evolutie si prognostic. RSFA este o inflamatie fungica non-
invaziva, rezistentd, imunologic mediatd, cu o inclinatie mar-
cata pentru recurenta. Interventia chirurgicala pentru RSFA
fara tratament medical postoperator este asociata cu rate de
recurentd de pana la 100%. Ratele globale de recurenta preco-
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Non-steroidal treatment is attractive and rational, but with
minimal evidence of efficacy, and includes the use of leuko-
triene receptor antagonists or leukotriene synthesis inhibi-
tors (montelukast), selective anti-IgE monoclonal antibodies
(omalizumab), immunotherapy with specific fungal antigens
systemic antifungal preparations (itraconazole - 200 mg twice
daily orally, between 3 weeks and 6 months postoperatively,
ketoconazole, fluconazole) and steroid-impregnated antibi-
otic gels [24, 38, 39, 40].

Immunotherapy with specific fungal antigens may be con-
sidered as an additional treatment option for treating con-
comitant allergic disease in patients with AFRS [40]. Immu-
notherapy reduces crust formation, NP development, the need
for systemic corticosteroids and the rate of repeated surgery
[35].

Surgery, both alone and in combination with other medical
treatments, leads to improved outcomes, but the recurrence
rate of NP and eosinophilic mucus is extremely high. Conserv-
ative medical treatment, without surgery, is not effective in the
long term [24, 33, 34].

A better understanding of AFRS has led to some changes in
the management concept of this condition. The surgical treat-
ment has shifted from radical interventions to more conserva-
tive procedures with tissue preservation, based almost entire-
ly on endoscopic techniques. Medical therapy has shifted from
systemic antifungal treatment to various forms of local and
immunomodulatory treatment. Currently, endoscopic surgery
combined with anti-inflammatory treatment is considered the
gold standard [37, 39, 40].

Complications. In addition to the potential complications
of rhinosinus surgery (risk of orbital and/or intracranial pen-
etration), there is an additional risk of damage to exposed
structures (dura mater and orbit), as the disease is often limit-
ed to these structures, without invading them [42]. The exten-
sion of AFRS beyond the limits of the paranasal sinuses occurs
in orbit, the anterior, middle and posterior cranial fossae [37,
44].

Orbital involvement without loss of vision has been found
in 14.6% of patients and results, more frequently, in proptosis
(6.1%) and telecanthus (7.3%). Vision loss (3.7%) is revers-
ible with immediate surgical treatment of the underlying con-
dition [37].

Evolution and prognosis. AFRS is a non-invasive, resistant
and immunologically mediated fungal inflammation, with a
marked tendency to recur. Surgery for AFRS without postop-
erative medical treatment is associated with recurrence rates
of up to 100%. Global rates of early (months) or late (years)
recurrence vary from 10% to 100% with varying degrees of
severity [35, 37, 40].

FRSs determined by eosinophils represent a heterogene-
ous group of entities, of which AFRS, eosinophilic mucin RS
and eosinophilic FRS are distinct sub-categories. These condi-
tions are related and poorly differentiated syndromes, and all
refer to CRS (lasting >12 weeks), accompanied by opacifica-
tion of sinuses with allergic mucin or a dense and thickened
mucus, ranging from light brown to brown or black [13].

The reason for this subclassification is accounted for the
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ce (luni) sau tardiva (ani) variaza de la 10% pana la 100% cu
diferite grade de severitate [35, 37, 40].

RSF determinate de eozinofile reprezinta un grup eterogen
de entitati, dintre care RSFA, RS mucin eozinofilica si RSF eo-
zinofilica sunt subcategorii distincte. Aceste afectiuni sunt sin-
droame inrudite, slab diferentiate si toate se refera la RSC (cu
o duratd >12 saptamani), insotita de opacifierea sinusurilor cu
mucind alergica sau o Ingrosare densa de mucus, de culoare
care variaza de la cafeniu-deschis pand la maro sau negru [13].

Motivul acestei subclasificari este determinat de faptul ca
inflamatia eozinofilica este o caracteristica importanta in pa-
togeneza RSC, chiar daca factori cauzali multipli - alergici si
non-alergici, contribuie la aceasta. O alta observatie importan-
ta este asocierea puternica clinica si patologica a eozinofiliei
cu astmul. In schimb, procesele patologice, considerate cele
mai probabile in RSC fara inflamatie eozinofilica, sunt modi-
ficarile care afecteaza imunitatea (innascuta sau dobandita)
locala sau sistemicd, CMC sau ventilatia sinusurilor [25].

RS mucin eozinofilicd a fost descrisa de Ferguson in anul
2000 ca o afectiune sistemica cu dereglarea controlului imu-
nologic, asociatd cu eozinofilia cdilor respiratorii superioare
si inferioare si lipsa fungilor in mucina eozinofilica [6, 7, 45].
Spre deosebire de RSFA, in care aproximativ 40% dintre paci-
enti prezinta astm, in RS mucin eozinofilica peste 90% dintre
pacienti prezinta astm. RS mucin eozinofilica apare bilateral,
pe cand RSFA poate fi unilaterald. Nu exista nicio dovada de in-
fectie cu Aspergillus la acesti pacienti, dar mucusul eozinofilic
este similar cu cel observat in RSFA. RS mucin eozinofilica este
similara cu RSFA, dar se dezvolta in conformitate cu alte meca-
nisme, plus cauzata de o dereglare sistemica a controlului imu-
nologic. Ferguson a constatat diferente clinice si imunologice
semnificative intre RSFA si RS mucin eozinofilica [46]. Au fost
propuse 4 mecanisme pentru patogenia RS mucin eozinofilice:
RSFA, RSF eozinofilica non-alergica, superantigen care induce
RS eozinofilica si RS eozinofilica exacerbata de aspirina [3, 6,
7,45].

Prin urmare, RS mucin eozinofilica este o afectiune uniform
bilaterald, care apare, mai frecvent, la persoane mai in varsta,
combinata cu o frecventa semnificativ mai mare a astmului, o
incidentd crescuta a sensibilitatii la aspirina si frecvent o defi-
cientd de IgG,. Nivelurile totale de IgE sunt crescute la pacien-
tii cu ambele entitati, dar sunt semnificativ mai mari in RSFA.
Deficienta IgG, este frecventd in RS mucin eozinofilica si este
rareori raportata in RSFA. Hipersensibilitatea de tip I (niveluri
mai mari de IgE), cristalele Charcot-Leyden, eroziunea osoasa
si opacitatea eterogena cu expansiunea sinusurilor pe scano-
gramele TC sunt semnificativ asociate cu RSFA, iar astmul este
semnificativ asociat cu RS mucin eozinofilica [6, 7, 45].

RSF eozinofilicd. Contrar opiniei predominante, ca fungii
sunt responsabili pentru RSC in doar un grup selectat dintre
pacientii cu fiziopatologie distinctd, Ponikau si colaboratorii
au demonstrat In 1999 prezenta fungilor in mucusul nazal la
96% si au constatat hipersensibilitate de tip [ la <25% dintre
pacientii cu RSC. Savantii au depistat in mucus fungi impreuna
cu eozinofile si produse de degradare a eozinofilelor. Deseori
eozinofilele detectate In mucus erau in clustere cu cateva cris-
tale Charcot-Leyden, dar mai ales sub forma de resturi celu-
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fact that eosinophilic inflammation is an important feature
in the pathogenesis of CRS, even though multiple causal fac-
tors, namely - allergic and non-allergic ones, contribute to it.
A strong clinical and pathological association of eosinophilia
with asthma is another important observation. In contrast, the
pathological processes, considered most likely in CRS without
eosinophilic inflammation, are the changes that affect the lo-
cal or systemic (innate or acquired) immunity, mucociliary
clearence, or sinus ventilation [25].

Eosinophilic mucin RS was described by Ferguson in 2000
as a systemic disorder with immunological control disorder,
associated with upper and lower airway eosinophilia and lack
of fungi in eosinophilic mucin [6, 7, 45]. Unlike AFRS, in which
about 40% of patients have asthma, in eosinophilic mucin RS
more than 90% of patients have asthma. Eosinophilic mucin RS
develops bilaterally, whereas AFRS may be unilateral. There is
no evidence of Aspergillus infection in these patients, but eosi-
nophilic mucus is similar to that seen in AFRS. Eosinophilic
mucin RS is similar to AFRS, but develops according to other
mechanisms. AFRS represents an allergic response to fungi in
predisposed persons, and eosinophilic mucin RS is caused by
a systemic disorder of immunological control. Ferguson found
significant clinical and immunological differences between
AFRS and eosinophilic mucin RS [46]. Four mechanisms have
been proposed for the pathogenesis of eosinophilic mucin RS:
AFRS, non-allergic eosinophilic FRS, superantigen inducing
eosinophilic RS and eosinophilic RS exacerbated by aspirin [3,
6,7, 45].

Therefore, eosinophilic mucin RS is a uniform bilateral
disorder, which occurs more frequently in older people, com-
bined with a significantly higher frequency of asthma, an in-
creased incidence of aspirin sensitivity, and frequently an [gG1
deficiency. Total IgE levels are increased in patients with both
entities, but are significantly higher in AFRS. IgG, deficiency
is common in eosinophilic mucin RS and is rarely reported
in AFRS. Type I hypersensitivity (higher IgE levels), Charcot-
Leyden crystals, bone erosion and heterogeneous opacity with
sinus expansion on CT scans are significantly associated with
AFRS, and asthma is significantly associated with eosinophilic
mucin RS [6, 7, 45].

Eosinophilic FRS. Contrary to the prevailing view that
fungi are responsible for CRS in only a selected group of pa-
tients with distinct pathophysiology, Ponikau et al. demon-
strated in 1999 the presence of fungi in the nasal mucus in
96% and found type I hypersensitivity in <25% of patients
with CRS. Scientists have found in the mucus fungi together
with eosinophils and eosinophil degradation products. Often,
eosinophils detected in mucus were in clusters with several
Charcot-Leyden crystals, but mostly in the form of cellular and
crystal residues. Typical radiological features for AFRS may
be present, but they are not mandatory, nasal polyposis is not
mandatory either [3]. The scientists renamed “allergic mucin”
into “eosinophilic mucin” and coined the term “eosinophilic
FRS” [6, 7, 36].

Ponikau et al. (1999), further developed the hypothesis,
demonstrating that fungi cause eosinophilic inflammation
with a high level of major basic protein in mucus, in the ab-



Fungal rhinosinusitis

lare si cristale. Caracteristicile radiologice tipice pentru RSFA
pot fi prezente, dar nu sunt obligatorii, polipoza nazalg, de ase-
menea, nu este obligatorie [3]. Savantii au redenumit ,mucina
alergica” in ,mucina eozinofilica” si au inventat termenul ,RSF
eozinofilicd” [6, 7, 36].

Ponikau si colaboratorii (1999), au dezvoltat, ulterior ipo-
teza, demonstrand ca fungii provoaca inflamatia eozinofilica
cu un nivel ridicat de proteinad bazica majora in mucus, in ab-
senta reactiei de hipersensibilitate de tip I la pacientii cu RSC.
Proteina bazica majora lezeaza epiteliul nazal din partea lu-
menului si permite infectiilor bacteriene secundare afectarea
epiteliului. Conceptul de eozinofilie non-atopica la fungi este
sustinut si de studiile, care au demonstrat ca celulele mononu-
cleare din sangele periferic al pacientilor cu RSC arata raspun-
suri exagerate umoral si celular dupa expunerea la specii frec-
vente de fungi transportate pe calea aerului, In particular la
speciile Alternaria. Astfel de reactii lipsesc la subiectii sanatosi
din lotul martor. Raspunsul inflamator si imunitar aberant la
fungii omniprezenti poate explica inflamatia eozinofilica cro-
nica la pacientii cu RSC [6, 7, 36].

Spre deosebire de RSFA, care este o afectiune IgE depen-
denta, RSF eozinofilicd este o maladie non-IgE dependenta [3].

Asadar, in RSFA existd mucind alergica (eozinofilicd) cu
multe eozinofile si prezenta fungilor non-invazivi cu nivele
crescute de IgE fungic specifica. Pacientii cu RSF eozinofilica
si RS mucin eozinofilica nu prezinta IgE specifica si difera prin
prezenta (RSF eozinofilicd) sau absenta (RS mucin eozinofili-
ca) fungilor vizualizati microscopic In mucina eozinofilica.

Afectiunile cu mucina eozinofilica pot fi divizate, In linii
mari, in 2 categorii - non-fungice si fungice. Grupul non-fungic
include RS mucin eozinofilicd, iar grupul fungic include RSFA
si RSF eozinofilica cu prezenta hifelor fungice [3, 6].

RSFA, RS mucin eozinofilica si RSF eozinofilica ar putea fi
diferite manifestari ale aceluiasi proces patologic, cu o supra-
punere considerabila a caracteristicilor clinice, parametrilor
imagistici si imunologici si posibilitatea tranzitiei de la o forma
la alta la acelasi pacient [3, 6, 7, 45].

Rinosinuzitele fungice invazive sunt un grup de afectiuni cu
trei subtipuri (RSFI acutd, RSFI cronica si RSFI granulomatoa-
sa), care necesita diagnostic de urgenta si tratament precoce
din cauza prognosticului vital si functional rezervat. Aceasta
afectiune apare la pacientii imunocompromisi, pacienti cu ne-
utropenie, terapie imunosupresoare, afectiuni hematologice
maligne, transplant de organe si de maduva osoasd, infectie
avansata cu HIV, diabet zaharat, malnutritie de proteine si cor-
ticodependenti. Mult mai rar (dar cazuri sunt raportate), RSFI
poate apdrea la persoanele imunocompetente. Astfel, majorita-
tea pacientilor cu RSFI au deja o dezvoltare fizica slabd, din ca-
uza bolilor anterioare sau asociata tratamentului, iar prognos-
ticul este rezervat si mortalitatea ridicata. In plus, acesti factori
prezinta dificultati in diagnosticul si tratamentul RSFI, care
poate progresa rapid cu dereglari semnificative. Prin urmare,
diagnosticul RSFI trebuie stabilit cat mai rapid posibil pentru
initierea tratamentului agresiv chirurgical si sistemic antifun-
gic[1,13,47,48].

Speciile Aspergillus si Mucormycosis sunt cele mai frecvente
organisme in RSFI. Majoritatea (aproximativ 80%) infectiilor
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sence of type [ hypersensitivity reaction in CRS patients. Major
basic protein damages the nasal epithelium of the lumen and
allows secondary bacterial infections to affect the epithelium.
The concept of non-atopic eosinophilia to fungi is also sup-
ported by studies, which have shown that mononuclear cells
in the peripheral blood of CRS patients show exaggerated hu-
moral and cellular responses after exposure to frequent air-
borne fungi species, in particular to Alternaria species. Such
reactions lack in healthy subjects in the control group. The
aberrant inflammatory and immune response in ubiquitous
fungi may explain chronic eosinophilic inflammation in CRS
patients [6, 7, 36].

Unlike AFRS, which is an IgE-dependent disease, eosi-
nophilic FRS is a non-IgE-dependent disease [3]. Thus, in
AFRS there is an allergic (eosinophilic) mucin with many eosi-
nophils and the presence of non-invasive fungi with increased
levels of specific fungal IgE. Patients with eosinophilic FRS and
eosinophilic mucin RS do not have specific IgE and differ by
the presence (eosinophilic FRS) or absence (eosinophilic mu-
cin RS) of the microscopically visualized fungi in eosinophilic
mucin.

Eosinophilic mucin disorders can be broadly divided into 2
categories - non-fungal and fungal ones. The non-fungal group
includes eosinophilic mucin RS, and the fungal group includes
AFRS and eosinophilic FRS with the presence of fungal hyphae
[3, 6].

AFRS, eosinophilic mucin RS and eosinophilic FRS could
be different manifestations of the same pathological process,
with a considerable overlap of clinical features, imaging and
immunological parameters and the possibility of transition
from one form to another in the same patient [3, 6, 7, 45 |.

Invasive fungal rhinosinusitis is a group of disorders with
three subtypes (acute IFRS, chronic IFRS and granulomatous
[FRS), which requires urgent diagnosis and early treatment
due to the reserved vital and functional prognosis. This con-
dition occurs in immunocompromised patients, patients with
neutropenia, immunosuppressive therapy, hematologic dis-
ease, malignancies, organ and bone marrow transplantation,
advanced HIV infection, diabetes mellitus, protein malnutri-
tion and corticodependent patients. Much less often (but cases
are reported), I[FRS can occur in immunocompetent persons.
Thus, most patients with IFRS already have poor physical de-
velopment, due to previous illnesses or treatment-related dis-
eases, and the prognosis is reserved and mortality is high. In
addition, these factors present difficulties in the diagnosis and
treatment of IFRS, which can progress rapidly with significant
disorders. Therefore, the diagnosis of IFRS should be estab-
lished as soon as possible for the initiation of aggressive surgi-
cal and systemic antifungal treatment [1, 13, 47, 48].

The species Aspergillus and Mucormycosis are the most
common organisms in IFRS. Most (about 80%) invasive fun-
gal infections are caused by Aspergillus fumigatus. Aspergillus
flavus is the second most common pathogen species (approxi-
mately 15-20%), Aspergillus niger and Aspergillus terreus oc-
cur to a lesser extent [1, 48].

The diagnosis of IFRS entails the following diagnostic crite-
ria: (1) RS confirmed by imaging examination; (2) histopatho-
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fungice invazive sunt cauzate de Aspergillus fumigatus. A doua
cea mai frecventa specie patogena (aproximativ 15-20%) este
Aspergillus flavus si intr-o masura mai mica, Aspergillus niger
si Aspergillus terreus [1, 48].

Pentru diagnosticul RSFI sunt propuse urmatoarele crite-
rii de diagnostic: (1) RS confirmata la examenul imagistic; (2)
dovada histopatologica de invazie fungica a mucoasei, submu-
coasei, vaselor sangvine sau oaselor sinusurilor paranazale si
(3) tesut necrotic cu infiltrare minima de celule inflamatorii
[1,4,47,48].

Este dificil de formulat suspiciunea clinica de RSFI, bazata
numai pe tabloul clinic, desi etiologia fungica trebuie luata in
considerare 1n cazurile de rinosinuzite cronice purulente re-
bele la doud sau mai multe cure prelungite de antibioterapie
[1,47].

Examenul clinic otorinolaringologic poate furniza infor-
matii importante de diagnostic la pacientii cu factori de risc
pentru RSFI. Cel mai frecvent semn este mucoasa nazala ische-
mica, cu zone pale si edematiata, care sangereaza foarte putin
si este dureroasa la efectuarea diverselor manevre invazive.
Escarele negre apar, de obicei, in ultimele faze ale bolii din ca-
uza trombozei vasculare si necrozei tisulare si sunt conside-
rate aproape patognomonice pentru RSFIL. in cazul implicirii
orbitei, depistam limitari ale miscarilor globelor oculare, pto-
za sau scaderea vederii. Potentialul de invazivitate al maladiei
poate determina afectiunea pielii, palatului dur si moale sau
extensia intracraniang, care trebuie sa excluda diagnosticul de
infectie bacteriana [1].

Ajutor semnificativ in diagnostic ofera tehnicile imagistice,
in special tomografia computerizata (TC). Cu toate ca multe
aspecte ale TC sunt sugestive pentru RSF], niciuna dintre ele
nu a fost stabilita ca patognomonica. Unele studii au raportat
ca infiltrarea tisulara adipoasa poate fi periantral si ,poate re-
prezenta cea mai precoce dovadd imagisticd a afectiunii fungice
invazive”. Alti autori au constatat ca ingrosarea mucoasei si-
nuzale cu inflamatia nazala unilaterala la pacientii cu risc pot
reprezenta semne predictive timpurii de RSFI [1].

Imagistica prin rezonanta magnetica (IRM) trebuie efectu-
ata la pacientii cu suspectii la extensia intracraniana a RSF],
aceastd metoda fiind mai sensibild la identificarea leziunilor
intracraniene sau orbitale [1].

Examenul histopatologic este esential si este cel care poate
diagnostica cu certitudine afectiunea, constatand necroza, in-
flamatia si filamentele miceliene [1].

Tratamentul RSFI acute sau cronice constd in inversarea
imunosupresiei, tratamentul antifungic sistemic adecvat si
debridarea chirurgicala agresiva si prompta a tesuturilor afec-
tate [48].

Rinosinuzita fungicd invazivd acutd este, in general, o afec-
tiune rard, dar cea mai periculoasa forma de RSF si cea mai
frecventa forma de RSFI, cu o evolutie de pana la 4 saptamani,
care progreseaza rapid, pune in pericol viata si necesita aten-
tie medicala imediata. Pacientii cu aceastda maladie au avut,
anterior, rate de supravietuire de 20-75%, care se coreleaza
cu controlul afectiunii de baza. Studiile recente au evidentiat,
concomitent cu Imbunatatirea diagnosticului, tratamentului
si profilaxiei (supravegherea activa a populatiei cu risc, inver-

Rinosinuzitele fungice

logical evidence of fungal invasion of the mucosa, submuco-
sa, blood vessels or bones of the paranasal sinuses; and (3)
necrotic tissue with minimal infiltration of inflammatory cells
[1,4,47,48].

The clinical suspicion of IFRS, based only on the clinical
picture, is difficult to formulate, although the fungal etiology
should be considered in cases of chronic purulent rhinosinusi-
tis in two or more prolonged antibiotic treatments [1, 47].

The otorhinolaryngologic clinical examination can provide
important diagnostic information in patients with risk factors
for IFRS. The most common sign is ischemic nasal mucosa
with pale and edematous areas, which bleeds very little and
is painful when performing various invasive maneuvers. Black
eschars usually occur in the last stages of the disease due to
vascular thrombosis and tissue necrosis and are considered
almost pathognomonic for IFRS. In the case of orbital involve-
ment, limitation of the movements of the eyeballs is detected,
as well as ptosis or loss of vision. The invasive potential of the
disease can lead to the involvement of skin, hard and soft pal-
ate or intracranial extension, which must exclude the diagno-
sis of bacterial infection [1].

Imaging techniques offer significant diagnostic help, espe-
cially computerized tomography (CT). Although many aspects
of CT are suggestive of IFRS, none of them has been established
as pathognomonic. Some studies have reported that adipose
tissue infiltration may be periantral and “may represent the
earliest imagistic evidence of invasive fungal disease”. Other
authors have found that thickening of the sinus mucosa with
unilateral nasal inflammation in patients at risk may be early
predictors of IFRS [1].

Magnetic resonance imaging (MRI) should be performed
in patients with suspected intracranial extension of IFRS, this
method being more sensitive to identifying intracranial or or-
bital lesions [1].

The histopathological examination is essential and it is
the one that can diagnose the disease with certainty, finding
necrosis, inflammation and mycelial filaments [1].

Treatment of acute or chronic IFRS consists of the reversal
of immunosuppression, adequate systemic antifungal treat-
ment and prompt aggressive surgical debridement of the af-
fected tissues [48].

Acute invasive fungal rhinosinusitis is, in general, a rare con-
dition, but the most dangerous form of FRS and the most com-
mon form of IFRS, with up to 4 weeks of rapid progression, en-
dangers life and requires immediate medical care. Patients with
AIFR previously had survival rates of 20-75%, correlating with
the management of the underlying condition. Recent studies
have highlighted that along with the improvement of diagno-
sis, treatment and prophylaxis (active surveillance of the at-risk
population, reversal of neutropenia and other causes of immu-
nosuppression, reversal of diabetic ketoacidosis, prompt ag-
gressive surgical debridement and systemic antifungal chemo-
therapy), survival rates improved and mortality reduced from
50-80% to about 18% [12, 48, 49].

Etiology and pathogenesis. The disease occurs quite rarely
- in up to 4% of patients with bone marrow transplantation -
especially affecting severely immunocompromised patients.
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sarea neutropeniei si altor cauze de imunosupresie, inversa-
rea cetoacidozei diabetice, debridarea chirurgicala agresiva
prompta si chimioterapia sistemica antifungica), ameliorarea
ratelor de supravietuire cu reducerea mortalitatii de la 50-
80% la circa 18% [12, 48, 49].

Etiologie si patogenie. Afectiunea apare destul de rar -
pana la 4% dintre pacientii cu transplant de maduva osoasa
- afectdnd, in special, pacientii sever imunocompromisi. Per-
soanele diagnosticate cu leucemie, sindromul imunodeficien-
tei dobandite, anemie aplastica, diabet zaharat necontrolat
sau hemocromatoza sunt cele mai vulnerabile. Pacientii cu
transplanturi de organe sau de maduva osoasd, cu chimiotera-
pie anticancer si utilizarea corticosteroizilor pe termen lung,
de asemenea, sunt vulnerabili [42, 50, 51].

Infectia este, adesea, atribuita invaziei fungice, care a co-
lonizat anterior sinusurile, sau sporilor de fungi inhalati. As-
pergillus sau fungii din clasa Zygomycetes sunt cei mai frec-
venti agenti cauzatori, afectiunea pe care o declanseaza avand
o evolutie brusca si extrem de agresiva. Fungii se dezvolta si
progreseaza rapid prin invadarea vaselor sangvine arteriale.
Necroza tisulard, secundara obstructiei fluxului sangvin, con-
duce la infarct tisular de culoare pala, gri sau neagra. Prin te-
sutul osos al sinusurilor fungii se extind si invadeaza zonele
adiacente (palatul dur, orbita, sinusul cavernos, nervii crani-
eni, baza craniului, artera carotida si creierul). Afectiunea se
poate raspandi rapid (ore sau zile) si poate pune viata in peri-
col in cazul in care este nediagnosticata oportun sau netratata
[12,47,50, 51].

Tabloul clinic. Primele simptome pot imita RSC bacteriana si
includ febra, congestia nazald, dureri faciale, epistaxis, cefalee.
Ulterior, pacientii pot prezenta o faza ,latentd”, in care durerea
poate dispare tranzitoriu cu trecere rapida la debutul semnelor
si simptomelor severe. Simptomele tardive includ senzatie de
amorteala faciald sau amorteala a palatului, ptoza, tulburari de
vedere, edem facial, dureri dentare, simptome neurologice cen-
trale si chiar deces. Afectiunea, mai ales in cazul extensiei intra-
craniene, poate fi fatala rapid cu rate de mortalitate pe termen
scurt de 30-83% dintre pacienti, iar in cazul afectiunii netratate
- o rata de mortalitate de 97-100% [12, 49, 50].

Cel mai frecvent factor care predispune la RSFI acutd este
neutropenia, in special, mai mica de 1000 neutrofile per pL
de sange, ceea ce reduce semnificativ raspunsul inflamator si
capacitatea organismului de a se lupta cu infectia [50, 52].

RSFI acutd este cel mai bine vizualizatd la endoscopia na-
zala si afecteaza, de obicei, septul nazal, cornetele si sinusurile
paranazale. Sunt prezente ulcere necrotice de sept nazal (es-
care), pe masura ce vasele sangvine sunt afectate, se necroti-
zeaza si tesutul acestora [12, 42, 50].

Imagistica prin TC trebuie rapid utilizata in diagnosticul
RSFI acute. Aspectele sugestive pentru aceasta afectiune in-
clud edem 1n cavitatea nazala, ingrosare mucoperiosteald a
sinusurilor, eroziune osoasa, invazie orbitald, edem a tesutu-
rilor moi faciale si infiltrarea tesuturilor moi periantrale sau
retroantrale. Desi aceste constatdri nu sunt patognomonice
pentru RSFI acuta, cea mai frecventa constatare pe scanogra-
mele TC este ingrosarea unilaterald severa a mucoasei cavitatii
nazale si tesuturilor moi, inclusiv cornetelor, septului si partii
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People diagnosed with leukemia, acquired immunodeficiency
syndrome, aplastic anemia, uncontrolled diabetes mellitus or
hemochromatosis are the most vulnerable. Patients with or-
gan or bone marrow transplants, anticancer chemotherapy and
long-term corticosteroid use are also vulnerable [42, 50, 51].

The infection is often attributed to fungal invasion, which
previously colonized sinuses, or inhaled fungal spores. The
Aspergillus or Zygomycetes fungi are the most common causa-
tive agents, triggering the condition which has a sudden and
extremely aggressive evolution. Fungi develop and progress
rapidly by invading arterial blood vessels. Tissue necrosis,
secondary to blood flow obstruction, leads to tissue infarction
which is pale, gray or black. Fungi spread and invade the adja-
cent areas (hard palate, orbit, cavernous sinus, cranial nerves,
skull base, carotid artery and brain) through the bone tissue
of sinuses. The disease can spread quickly (hours or days) and
can endanger the life if it is not timely diagnosed or treated
[12,47,50, 51].

Clinical picture. The first symptoms can mimic bacterial
CRS and include fever, nasal congestion, facial pain, epistaxis,
and headache. Thereafter, patients may experience a “latent”
phase, in which pain may transiently disappear with the rapid
onset of severe signs and symptoms. Late symptoms include
sensation of facial numbness or numbness of the palate, pto-
sis, vision disorders, facial edema, toothache, central neuro-
logical symptoms and even death. The disease, especially in
the case of intracranial extension, can be fatal with short-term
mortality rates of 30-83% of patients, and in the case of un-
treated disease - a mortality rate of 97-100% [12, 49, 50].

The most common predisposing factor to acute IFRS is
neutropenia, especially less than 1000 neutrophils per pL of
blood, which significantly reduces the inflammatory response
and the body’s ability to fight infection [50, 52].

Acute IFRS is best visualized by nasal endoscopy and usu-
ally affects the nasal septum, conchae and paranasal sinuses.
There are necrotic ulcers of the nasal septum (eschars), as the
blood vessels are affected their tissue becomes necrotized [12,
42, 50].

The CT imaging should be rapidly used in acute IFRS diag-
nosis. The main features suggestive for this condition include
nasal edema, mucoperiosteal thickening of sinuses, bone ero-
sion, orbital invasion, edema of the facial soft tissue, and infil-
tration of the periantral or retroantral soft tissues. Although
these findings are not pathognomonic for acute IFRS, severe
unilateral thickening of the nasal mucosa and soft tissue, in-
cluding the conchae, septum, and lower nasal part are the
most common findings on CT scans. Bone damage can be eas-
ily seen on CT images with intracranial and intraorbital spread
of inflammation, a highly suggestive picture for acute IFRS, but
often found late. There is a predilection for unilateral involve-
ment of the ethmoid and sphenoid sinuses [4, 12, 50].

MRI is another useful imaging technique for the detection
of acute IFRS. The method is more sensitive, compared to CT,
in the early screening and diagnosis of acute IFRS, it is superi-
or in the evaluation of the intracranial and intra-orbital spread
of the disease [4, 12, 50].

However, the “gold standard” of acute IFRS diagnosis is his-
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inferioare nazale. Distructiile osoase pot fi usor observate pe
imaginile TC cu extindere intracraniana si intraorbitala a in-
flamatiei, tablou extrem de sugestiv pentru RSFI acut3, dar, de
multe ori, constatat tardiv. Exista o predilectie pentru impli-
carea unilaterala a sinusurilor etmoid si sfenoidal [4, 12, 50].

IRM este o altd modalitate de imagistica utila in detecta-
rea RSFI acute. Metoda este mai sensibild, comparativ cu TC,
in screening-ul precoce si diagnosticul RSFI acute, este supe-
rioara in evaluarea extensiei intracraniene si intraorbitale a
afectiunii [4, 12, 50].

Cu toate acestea, ,standardul de aur” pentru diagnosticul
RSFI acute este examinarea histopatologica, care, insa, este
consumatoare de timp si poate retine constatarea diagnosti-
cului si administrarea tratamentului. Examenul histopatologic
evidentiaza hife fungice In mucoasa sinuzala, submucoas3, va-
sele sangvine sau oase si invadarea tesuturilor moi [4].

Diagnostic. Criteriile de diagnostic propuse pentru RSFI
acuta includ: (1) Ingrosarea mucoasei sau nivele de fluid-aer
care corespunde sinuzitei pe scanogramele imagistice si (2)
dovada histopatologica a hifelor fungice In mucoasa, submu-
coasa, vasele sangvine sau oasele sinuzale [50].

Examenul fizic si endoscopia nazald sunt esentiale pentru
determinarea semnelor de edem semnificativ, paloare, ische-
mie sau necroza mucoasei nazale si sinusurilor paranazale.
Imagistica cu examenul fizic si endoscopia cu biopsie sunt
cruciale in diagnosticul afectiunii [2, 4].

Avand in vedere rata de mortalitate ridicata si simptomele
precoce nespecifice, RSFI acuta trebuie suspectata la orice paci-
ent care prezintd simptome de RSC si antecedente de disfunctii
ale sistemului imunitar sau diabet zaharat slab controlat [49].

Tratamentul RSFI acute consta in (1) debridarea chirurgi-
cala agresiva prompta a tesuturilor afectate, care reprezinta
,standardul de aur”; (2) inversarea imunosupresiei si (3) tra-
tamentul antifungic sistemic adecvat (amfotericina B - doze
intravenoase de 0,25-1,0 mg/kg/zi pana la o doza totala de 2-4
g timp de 6-8 saptamani) [4, 46, 50]. Dupa excluderea specii-
lor de Mucormycoses, se administreaza intravenos voriconazol
(6 mg/kg in 2 doze si apoi 4 mg/kg la fiecare 12 ore) - re-
mediu eficient pentru tratamentul speciilor de Aspergillus si
Dematiaceous [13].

In cazul cand RSFI acuti este refractara sau pacientul pre-
zinta intoleranta la amfotericina B, tratamentul alternativ este
cu isavuconazole (Cresemba) - un antifungic nou aprobat,
sigur si eficient din punct de vedere clinic. Preparatul ofera
distincte avantaje fatd de amfotericina B si posaconazole, de-
oarece nu este asociat cu nefrotoxicitate, poseda absorbtie si
biodisponibilitate excelente si este bine tolerat [49].

Preparatele antifungice pot fi administrate pe cale orala si
intravenos, in baza severitatii infectiei, agentului provocator,
tratamentului imunosupresiv in curs de desfasurare sau tulbu-
rarea de baza [50].

Avand 1n vedere rapiditatea cu care evolueaza RSFI acutg,
tratamentul trebuie sa fie la fel de prompt. Acesta consta intr-
o combinatie de terapii chirurgicale si medicatie antifungica
agresiva, pentru restabilirea imunitatii pacientului. De mul-
te ori sunt necesare interventii chirurgicale repetate, tocmai
pentru a se putea curata complet zona si a stopa evolutia bolii.
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topathological examination, which, however, is time-consum-
ing and may delay the diagnosis and treatment. Histopatho-
logical examination reveals fungal hyphae in sinus mucosa,
submucosa, blood vessels or bones and soft tissue invasion
[4].

Diagnosis. The diagnostic criteria proposed for acute IFRS
include: (1) thickening of the mucosa or air-fluid levels corre-
sponding to sinusitis on imaging scans and (2) histopathologi-
cal evidence of fungal hyphae in mucosa, submucosa, blood
vessels or sinus bones [50].

Physical examination and nasal endoscopy are essential
for the determination of signs of a considerable edema, pallor,
ischemia or necrosis of the nasal mucosa and paranasal sinus-
es. Imaging along with physical examination and biopsy endos-
copy are crucial for diagnosing the condition [2, 4].

Given the high mortality rate and non-specific early symp-
toms, acute IFRS should be suspected in any patient who has
symptoms of CRS and a history of immune system dysfunction
or poorly controlled diabetes mellitus [49].

Acute IFRS treatment consists of (1) prompt aggressive
surgical debridement of the affected tissues, representing the
“gold standard”; (2) reversal of immunosuppression, and (3)
adequate systemic antifungal treatment (amphotericin B - in-
travenously, 0.25-1.0 mg/kg/day up to a total dose of 2-4 g for
6-8 weeks) [4, 46, 50]. After exclusion of Mucormycoses species,
voriconazole - an effective remedy for the treatment of Asperygil-
lus and Dematiaceous species, (6 mg/kg in 2 doses and then 4
mg/kg every 12 hours) is administered intravenously [13].

If acute IFRS is refractory or the patient has intolerance to
amphotericin B, isavuconazole (Cresemba) is the alternative
treatment - a newly approved, clinically safe and effective an-
tifungal agent. The drug has distinct advantages over ampho-
tericin B and posaconazole, as it is not associated with nephro-
toxicity, has excellent absorption and bioavailability, and is well
tolerated [49].

Antifungal preparations may be administered orally and
intravenously, depending on the severity of infection, the caus-
ative agent, the ongoing immunosuppressive treatment or the
underlying disorder [50].

Given the speed of acute IFRS evolution, treatment should
be prompt. It consists of a combination of surgical therapies
and aggressive antifungal medication, to restore patient's im-
munity. Repeated surgery is often required, just to be able to
completely clean the area and stop the disease development.
The combination of surgical and antifungal treatment has a
recovery rate of 30-80% and a mortality rate of 10-40%. The
lowest rate of healing is associated with the intracranial exten-
sion of the lesion [13, 42, 46, 50].

Increasing the absolute number of neutrophils in patients
with quantitative neutropenia is an important step in the
treatment of acute IFRS [50].

The prognosis is extremely poor if the host immune re-
sponse does not improve. Patients on immunosuppressive
therapy should probably discontinue the treatment [50].

Chronic invasive fungal rhinosinusitis, unlike acute IFRS, is
much rarer, evolving over 12 weeks and presenting a much
slower destructive process. The insidious progression occurs
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Combinatia de tratament chirurgical si antifungic are o rata de
vindecare de 30-80% si o ratd de mortalitate de 10-40%. Cea
mai mica ratd de vindecare este asociata cu extensia intracrani-
and a leziunii [13, 42, 46, 50].

Cresterea numarului absolut de neutrofile la pacientii cu
neutropenie cantitativa este un pas important in tratamentul
RSFI acute [50].

Prognosticul este extrem de rezervat in cazul in care ras-
punsul imunitar al gazdei nu se imbunatateste. Pacientii care
administreaza tratament imunosupresiv trebuie, probabil, sa
contramandeze tratamentul [50].

Rinosinuzita fungicd invazivd cronicd, spre deosebire de
RSFI acuta, este mult mai rara, evolueaza peste 12 saptamani
si prezinta un proces distructiv mult mai lent. Progresarea in-
sidioasa are loc pe parcursul mai multor luni pana la ani, in
care organismele fungice invadeazd mucoasa, submucoasa,
vasele sangvine si peretii ososi ai sinusurilor paranazale. Ex-
tinderea cdtre reteaua vasculara sau structurile adiacente si
reactiile inflamatorii sunt foarte rare. Cele mai afectate sunt
osul etmoid sau sinusurile sfenoidale, dar si alte sinusuri pot fi
afectate la fel de usor [12, 48, 50].

Boala evolueaza pe un interval de pana la trei luni, fiind
declansata frecvent de speciile de fungi Mucor, Rhizopus, As-
pergillus, Bipolaris si Candida [12, 13, 50].

Pacientii au un istoric de RSC, sunt, de obicei, imunocom-
petenti, dar cei cu diabet zaharat sau imunocompromisi sunt
sensibili. Simptomele pot include dureri ale sinusurilor para-
nazale, secretie nazala sero-hemoragica, epistaxis, PN si febra.
In cazul extensiei leziunii, pacientii pot acuza edem perior-
bital, ptoza, tulburari ale vederii pana la orbire, paralizii ale
nervilor cranieni si implicarea tesuturilor moi. Erodarea placii
cribriforme poate rezulta cu cefalee cronica, convulsii, deficite
neurologice focale. Invazia in fosa pterigopalating, fosa infra-
temporala si baza craniului se poate manifesta prin neuropa-
tie craniana [12, 42, 50].

Examinarea intranazala releva congestie nazala si mucoa-
sa polipoida. Pot fi identificate mase din tesuturilor moi. La
TC non-contrast se vede o hiperatenuare a tesuturilor moi in
unul sau mai multe sinusuri paranazale, care poate imita mase
sau o tumoare maligna cu distrugerea peretilor sinusurilor
si extinderea peste limitele acestuia. Pe imaginile IRM scade
intensitatea semnalului pe imaginile T1 si semnificativ este
diminuati intensitatea semnalului pe imaginile T2. In sinusu-
rile paranazale se pot vedea si modificari pestrite lucente sau
distrugere osoasa neregulata. Pot fi constatate, de asemenea,
modificari sclerotice In peretii ososi ai sinusurilor afectate,
care reprezintd leziunea cronica a sinusurilor [12].

Invazia structurilor adiacente - orbita, sinusul cavernos si
fosa craniana anterioard, poate duce la abces epidural, abces
sau encefalita parenchimatoasa, meningita, tromboza sinusu-
lui cavernos, osteomielitd, anevrism micotic, accident vascular
cerebral si diseminare hematogena [12].

La fel ca si in cazul RSFI acute, se va urmari restabilirea
echilibrului imunitar, prin exenteratia chirurgicala a tesuturi-
lor afectate si formatiunilor dezvoltate si administrarea trata-
mentului antifungic sistemic [12, 51]. Terapia trebuie sa fie la
fel de agresiva ca si pentru RSFI acuta din cauza ratelor mari
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over several months to years, when fungal organisms invade
the mucosa, submucosa, blood vessels and bone walls of the
paranasal sinuses. The extension to the vascular network or
adjacent structures and inflammatory reactions are very rare.
The most affected are the ethmoid bone or sphenoid sinuses,
but other sinuses can also be affected as easily [12, 48, 50].

The disease develops for up to three months, being fre-
quently triggered by the species of fungi Mucor, Rhizopus, As-
pergillus, Bipolaris and Candida [12, 13, 50].

Patients have a history of CRS, are usually immunocompe-
tent, but patients with diabetes mellitus or immunocompro-
mised are sensitive. Symptoms may include pain of the para-
nasal sinuses, sero-haemorrhagic nasal secretion, epistaxis,
NP and fever. In the case of lesion extension, the patients can
complaint of periorbital edema, ptosis, vision disorders up to
blindness, paralysis of the cranial nerves and involvement of
the soft tissues. The erosion of the cribriform plate can result
in chronic headache, seizures, focal neurological deficits. In-
vasion of the pterygopalatine fossa, infratemporal fossa, and
skull base may manifest through cranial neuropathy [12, 42,
50].

Intranasal examination reveals nasal congestion and poly-
poid mucosa. Masses of soft tissue can be identified. Non-con-
trast CT shows soft tissue hyperattenuation in one or more
paranasal sinuses, which can mimic a malignant tumor or
masses by destroying sinus walls and extending beyond its
limits. On MRI images the signal intensity decreases on T1
images and the signal intensity decreases significantly on T2
images. Shiny mottled changes or irregular bone destruction
can also be found in the paranasal sinuses. Sclerotic changes in
the bone walls of the affected sinuses can also be noted, which
represent a chronic sinus lesion [12].

The invasion of adjacent structures - orbit, cavernous si-
nus and anterior cranial fossa, can lead to epidural abscess,
abscess or parenchymal encephalitis, meningitis, cavernous
sinus thrombosis, osteomyelitis, mycotic aneurysm, stroke
and hematogenous dissemination [12].

As in the case of acute IFRS, the recovery of the immune
balance is essential, by surgical exenteration of the affected
tissues and developed formations and the administration of
the systemic antifungal treatment [12, 51]. Therapy should be
as aggressive as for acute IFRS due to high mortality and mor-
bidity rates [12].

Granulomatous invasive fungal rhinosinusitis, also known
as primary paranasal granuloma or indolent FRS, is found in
patients with an easily identifiable immune deficiency. Moreo-
ver, the incidence of this disease is prevalent in Sudan, India,
Pakistan and Saudi Arabia. Granulomatous IFRS is usually
caused by Aspergillus flavus. The evolution may last from a
few months to a few years, and the symptoms include chronic
migraines and gradual edema of the face, until vision can be
affected [12, 13, 42, 50].

Patients are generally immunocompetent. Symptoms in-
clude ptosis or a mass extended in the nose, orbit, or paranasal
sinuses. The name of the disease comes from a particular feature
used in the diagnosis - the development of some non-caseous
inflammatory granulomatous infiltrations with giant cells and
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de mortalitate si morbiditate [12].

Rinosinuzita fungicd invazivd granulomatoasd, cunoscuta si
sub numele de granulom paranazal primar sau RSF indolenta,
se Intdlneste la pacientii cu o deficienta imunitara usor iden-
tificabila. Mai mult decat atat, incidenta acestei afectiuni este
predominantd in Sudan, India, Pakistan si Arabia Saudita. De
obicei, RSFI granulomatoasa este provocata de Aspergillus fla-
vus. Evolutia poate dura de la cateva luni pana la cativa ani, iar
simptomele includ migrene cronice si edemul gradual al fetei,
pana cand poate fi afectata vederea [12, 13, 42, 50].

Pacientii sunt, in general, imunocompetenti. Simptomele in-
clud ptoza sau o masa cu extindere in nas, orbita sau sinusurile
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hyphae (inflammatory nodular lesions). The evolution is chronic
and indolent with an eventual extension beyond the walls of the
paranasal sinuses - in orbit and / or intracranially [12, 42, 50].

Imaging findings are rare and similar to those of chronic
IFRS. The condition is often detected only when the patient
presents with a mass growing in the area of the cheek, orbit,
nose or paranasal sinuses. The microscopic analysis shows spe-
cific granulomatous formations and the presence of Aspergil-
lus flavus fungi. Treatment includes surgery (debridement) and
antifungal remedies [13, 42, 50]. Treatment with itraconazole
8-10 mg/kg/day decreases the high postoperative relapse rate
[42].

Tabelul 1. Diagnosticul diferential al diferitor forme de rinosinuzita fungica.

RSFI

Afectiune frecventa in regiuni geografice cu
climat cald si umed, afecteaza persoane tine-
re imunocompetente cu antecedente de ato-
pie in varsta de 20-42 de ani, fara predilectie

4-25% din toate cazurile de RSC inflamatorii
care necesitd o interventie chirurgicala.

Bipolaris spicifera
Afectarea mai multor sinusuri paranazale,

afectare bilaterala.

Non-invaziva, extramucozala.

Parametru Fungus ball RSFA
Epidemiologie Afectiune cu frecventd micg, localizata,
afecteazd persoane imunocompetente
normale in varstd de 60-70 de ani, pre-
dilectie considerabild si constanta de
sex feminin. de sex.
Incidenta 3,7% din toate cazurile de RSC inflama-
torii care necesita o interventie chirur-
gicala.
Etiologie Aspergillus fumigatus
Localizare Unilaterald cu afectarea doar a unui
singur sinus (cel mai frecvent, sinusul
maxilar).
Invazivitate Non-invazivd, extramucozala.
Fiziopatologie Teoriile aerogend, odontogena si mixta.

Tabloul clinic

Nespecific, de lungd durata, frecvent
identic cu RSC bacteriana refractara la
tratamentul cu antibiotice.

Imunologic mediata: alergie mediata de IgE
(hipersensibilitate de tipul I) si de IgG - com-
plexe imune (hipersensibilitate de tipul III).
Nespecific, de lungd duratd, frecvent identic
cu RSC bacteriana refractara la tratamentul
cu antibiotice.

Polipi nazali, cruste nazale cu o consistenta
semisolidd, groasd, vascoasa si colorata gal-
ben-verde, alb-cafeniu, gri, maro sau negru,
cu consistentd de unt de arahide (mucus eo-

Examenul endosco- Masa branzoasa, friabila, de culoare
pic verde, maro, negru sau galbena, care se
separd cu usurinta de la nivelul mucoa-
sei subiacente (,minge de fungi“).
zinofilic).
IRM Semnal hipointens sau absent in T1 si

Examenul histopato-
logic

T2 (imagine pseudotumorala).

Acumulare extramucozala de conglo-
merate dense de hife fungice degene-
rande, fara dovezi histologice de invazie
fungica a mucoasei, vaselor sanguine
sau osului.

Semnal hipointens sau absent in zonele cen-
trale cu cresterea semnalului periferic in T1
si T2.

Mucina eozinofilica care contine eozinofile,
cristale Charcot-Leyden si hife fungice non-
invazive, ramificate, extramucozale.

Rezistenta la tratament si cu recurente frec-

Complicatii extrasinuzale cu invadarea orbi-
tei si foselor craniene.

indepirtarea completd a mucinei alergice si
PN (endoscopic sau chirurgical), controlul
recurentelor (tratament medicamentos cu
corticosteroizi, antifungice si imunoterapie).

Evolutie Lenta, benigna si oligosimptomatica.
vente.
Complicatii Ocazional, RS bacteriana recurenta.
Tratament Extractia completd a concretiunilor
fungice (endoscopic sau chirurgical),
irigarea sinusurilor cu solutii saline.
Prognostic Foarte bun, cu ratd de vindecare de 98-

100% si ratd micd de recurente.

Bun, cu recurente frecvente.

Afectiune rara, afecteaza pacientii imuno-
compromisi si pacientii cu diabet zaharat
slab controlat, fara predilectie de sex.

0,5-4% dintre pacientii cu transplant de ma-
duva osoasa.

Aspergillus fumigatus si Aspergillus flavus
Existd o predilectie pentru implicarea unila-
terald a sinusurilor etmoid si sfenoidal.

Invazie fungica tisulara cu extindere in zone-
le adiacente.

Pacientii sever imunocompromisi cu neutro-
penie.

Primele simptome pot imita RSC bacteriana,
ulterior, apar semne si simptome severe, in-
clusiv, in cazul extensiei leziunii.

Edem semnificativ, paloare, ischemie sau
necroza mucoasei nazale si sinusurilor pa-
ranazale.

Semnal hipointens pe imaginile T1 si sem-
nificativ diminuat pe imaginile T2, invazia
structurilor adiacente.

Necroza, inflamatie si hife fungice in mucoa-
sa sinuzald, submucoasa, vasele sangvine sau
oase si invadarea tesuturilor moi.

Rapidd, cu ratd mare de mortalitate In RSFI
acutd, indolenta cronica, cu o eventuala ex-
tindere in RSFI cronica si RSFI granuloma-
toasa.

Complicatii extrasinuzale cu extensie in orbi-
ta si intracranian.

Debridare chirurgicala agresivd, prompta a
tesuturilor afectate, inversarea imunosupre-
siei si tratament antifungic sistemic adecvat.

Extrem de slab in cazul in care raspunsul
imunitar al gazdei nu se imbunatateste.
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paranazale. Numele afectiunii provine de la o particularitate uti-
lizata 1n diagnosticare - dezvoltarea unor infiltratii granuloma-
toase inflamatorii non-cazeoase cu celule gigante si hife (leziuni
inflamatorii in forma nodulara). Evolutia este indolenta cronica
cu o eventuala extindere dincolo de peretii sinusurilor parana-

zale - in orbita si / sau intracranian [12, 42, 50].

Constatdrile imagistice sunt rare si similare cu cele ale
RSFI cronice. Afectiunea este de multe ori depistatd doar
atunci cand pacientul se prezinta cu o masa crescuta in zona
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Conclusions

FRS is an important clinical issue with various manifesta-
tions, which should be considered in all immunocompromised
patients and patients with CRS. It can be non-invasive or inva-
sive, with five main subtypes.

Fungus ball occurs in a single sinus, most commonly in the
maxillary sinus, and the affected individuals are not usually
atopic. The sinuses contain hyper-attenuated material and
there may be some evidence of a chronic rhinosinus disease

Table 1. Differential diagnosis of different forms of fungal rhinosinusitis.

Parameter Fungus ball Allergic fungal rhinosinusitis Invasive fungal rhinosinusitis

Epidemiology Alocalized and low frequency A common disease in geographic regions with A rare disease which affects
disease which affects normal hot and humid climate which affects immuno- immunocompromised patients and patients
immunocompetent persons aged 60-70 competent young people with a history of atopy, = with poorly controlled diabetes mellitus.
years. aged 20-42 years.

Incidence 3.7% of all chronic inflammatory 4-25% of all chronic inflammatory 0.5-4% of patients with bone marrow
rhinosinusitis cases requiring surgery. rhinosinusitis cases requiring surgery. transplantation.

Etiology Aspergillus fumigatus. Bipolaris spicifera. Aspergillus fumigatus and Aspergillus flavus.

Localization Unilateral location, affecting just one Multiple paranasal sinuses are affected, There is a predilection for unilateral
sinus (most commonly the maxillary bilateral involvement. involvement of ethmoid and sphenoid
sinus). sinuses.

Invasiveness Non-invasive, extramucosal. Non-invasive, extramucosal. Tissue fungal invasion with extension into

adjacent areas.
Pathophysiology =~ Aerogenous, odontogenic and mixed Immunologically mediated: allergy mediated Severe immunocompromised patients with

Clinical picture

Endoscopic

assessment

CT

MRI
Histopathological

examination

Evolution

Complications

Treatment

Prognosis

theories.

Nonspecific, long-lasting, frequently
identical with chronic bacterial
rhinosinusitis refractory to antibiotic
treatment.

Cheesy, friable, green, brown, black or
yellow mass, easily separable from the
underlying mucosa (,,fungus ball”).

Unilaterally partial or total
heterogeneous hyperdense sinus
opacity with microcalcifications or
metallic appearance, lack of osteolysis
areas, bone erosion.

Hypointense or absent signal on T1 and
T2 (pseudotumor image).

Extramucosal accumulation of dense
conglomerates of degenerated fungal
hyphae, without histological evidence
of fungal invasion of the mucosa, blood
vessels or bone.

Slow, benign and oligosymptomatic.

Occasionally recurrent bacterial
rhinosinusitis.

Complete (endoscopic or surgical)
extraction of fungal concretions, sinus
irrigation with saline solutions.

Very good, with a recovery rate of 98-
100% and low recurrence rate.

by IgE (type I hypersensitivity) and IgG (type
III hypersensitivity).
Nonspecific, long-lasting, frequently identical

with chronic bacterial rhinosinusitis refractory

to antibiotic treatment.

Nasal polyps, nasal crusts, semi-solid, thick,
viscous yellowish-green, white-brown, gray,
brown or black consistency, peanut butter
consistency (eosinophilic mucus).

Areas of heterogeneous intensity (,,double
density” sign) and erosion of adjacent bones
with the disease extension in adjacent tissues
in more severe cases.

Hypointense signal or no signal in the central
areas with increased peripheral signal on T1
and T2.

Eosinophilic mucin containing eosinophils,
Charcot-Leyden crystals and non-invasive
branched extramucosal fungal hyphae.

Treatment-resistant, frequent recurrences.

Extrasinus complications with invasion of the
orbit and cranial fossae.

Complete (endoscopical or surgical) removal
of allergic mucin and nasal polyps, recurrence
management (treatment with corticosteroids,
antifungal medication and immunotherapy).

Good with frequent recurrences.

neutropenia.

The first symptoms can mimic chronic
bacterial rhinosinusitis, severe signs and
symptoms occur subsequently.

Significant edema, pallor, ischemia or necrosis
of the nasal mucosa and paranasal sinuses.

Mucoperiosteal thickening of the sinus

mucosa with unilateral nasal inflammation,
nasal edema, bone erosion and destruction
with intracranial and intraorbital invasion.

Hypointense signal on T1 images and
significantly reduced signal on T2 images,
invasion of adjacent structures.

Necrosis, inflammation and fungal hyphae in
sinus mucosa, submucosa, blood vessels or
bones and soft tissue invasion.

Rapid, high mortality rate in acute invasive
fungal rhinosinusitis, chronic and indolent
with eventual extension in chronic invasive
fungal rhinosinusitis and granulomatous
invasive fungal rhinosinusitis.

Extrasinus complications with orbital and
intracranial extension.

Prompt aggressive surgical debridement
of affected tissues, reversal of
immunosuppression and appropriate
systemic antifungal treatment.

Extremely weak if the host immune response
does not improve.
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obrazului, a orbitei, a nasului sau a sinusurilor paranazale. La
analiza microscopica se observa formatiunile granulomatoase
specifice si prezenta fungilor Aspergillus flavus. Tratamentul
include o combinatie din interventia chirurgicala (debridare)
si remedii antifungice [13, 42, 50]. Tratamentul cu itraconazol
in doza de 8-10 mg/kg/zi scade rata mare postoperatorie de
recidiva [42].

Concluzii

RSF este o problema clinica importantd, cu diverse mani-
festari, care trebuie luata in consideratie la toti pacientii imu-
nocompromisi si la toti pacientii cu RSC. Aceasta poate fi non-
invaziva sau invaziva, cu cinci subtipuri principale.

Fungus ball apare intr-un singur sinus, cel mai frecvent, in
sinusul maxilar si indivizii afectati nu sunt, de obicei, atopici.
Sinusurile contin material hiperatenuat si pot exista dovezi ale
unei afectiuni cronice rinosinuzale sau eroziune osoasa nete-
da. Indepartarea chirurgicald este metoda de electie si recu-
renta afectiunii este neobisnuita.

RSFA este o afectiune a indivizilor atopici tineri. Exist3,
de obicei, pansinusita cu expansiune si subtierea sinusurilor
afectate. Continutul sinusurilor este hiperatenuat si este ca-
racteristica intensitatea sporita a semnalului T1 si intensita-
tea redusa a semnalului T2 pe imaginile IRM. Extirparea chi-
rurgicala si tratamentul antialergic sunt metodele principale
de management, fara necesitatea tratamentului toxic antifun-
gic sistemic sau local.

RSFI acuta afecteaza pacientii imunocompromisi si pacien-
tii cu diabet zaharat slab controlat. Invazia orbitala si intracra-
niana sunt frecvente, iar mortalitatea este ridicatd, cu exceptia
cazurilor de detectare precoce si tratament agresiv. Caracte-
risticile imagistice sunt subtile 1n stadiile initiale si necesita
atentie pentru depistarea semnelor precoce de invazie.

RSFI cronica si RSFI cronica granulomatoasa sunt carac-
terizate printr-o evolutie clinicd indelungatd cu progresarea
lentd a afectiunii. Manifestarile imagistice pot imita leziuni ne-
oplazice agresive. Caracteristica acestor afectiuni cronice ale
sinusurilor este invazia orbitei si craniului.
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