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RESUMO

Introducdo: A rinossinusite fungica invasiva (RFl) representa uma condicdo infecciosa grave e incomum, especialmente em pacientes
imunocomprometidos, como transplantados hepaticos. O género Fusarium, embora menos frequente que Aspergillus e Mucorales, pode
causar infeccoes fulminantes com comprometimento mucocutaneo e risco de disseminacdo sistémica. Este trabalho relata o caso de um
paciente masculino, 66 anos, submetido a transplante hepatico, que evoluiu com necrose nasal apés quadro de rinossinusite fungica por
Fusarium solani. Objetivo: O objetivo é discutir os aspectos clinicos, diagnésticos e terapéuticos da RFl causada por esse patdbgeno em
contexto de imunossupressao. Método: A metodologia utilizada compreendeu estudo de caso com base em prontudrio clinico, exames de
imagem, endoscopia e analise histopatolégica com cultivo e identificacdo fungica. Resultado: Observou-se rapida evolucao do quadro, com
comprometimento tecidual extenso, sendo necessaria abordagem cirdrgica ampla. Conclusao: A andlise do caso reforca a importancia do
diagnéstico precoce, do tratamento antifiingico direcionado e da intervencao multidisciplinar. A raridade e gravidade da infeccao por Fusarium
em seio paranasal justificam o aprofundamento cientifico do tema.

DESCRITORES: Rinossinusite fungica; Fusarium solani; Transplante hepéatico; Necrose nasal; Imunossupressao.

ABSTRACT

Introduction: Invasive fungal rhinosinusitis (IFR) is a serious and uncommon infectious condition, especially in immunocompromised patients,
such as liver transplant recipients. The genus Fusarium, although less frequent than Aspergillus and Mucorales, can cause fulminant infections
with mucocutaneous involvement and risk of systemic dissemination. This study reports the case of a 66-year-old male patient who underwent
liver transplantation and developed nasal necrosis after fungal rhinosinusitis caused by Fusarium solani. Objective: The objective is to discuss the
clinical, diagnostic, and therapeutic aspects of ISR caused by this pathogen in the context of immunosuppression. Method: The methodology
used comprised a case study based on clinical records, imaging tests, endoscopy, and histopathological analysis with fungal culture and
identification. Results: Rapid progression of the condition was observed, with extensive tissue involvement, requiring extensive surgical
intervention. Conclusion: Analysis of the case reinforces the importance of early diagnosis, targeted antifungal treatment, and multidisciplinary
intervention. The rarity and severity of Fusarium infection in the paranasal sinuses justify further scientific investigation of the topic.
DESCRIPTORS: Fungal rhinosinusitis; Fusarium solani; Liver transplantation; Nasal necrosis; Immunosuppression.

RESUMEN

Introduccion: La rinosinusitis fungica invasiva (RFI) es una infeccion grave y poco frecuente, especialmente en pacientes inmunodeprimidos,
como los trasplantados de higado. El género Fusarium, aunque menos frecuente que Aspergillus y Mucorales, puede causar infecciones
fulminantes con afectacién mucocutanea y riesgo de diseminacion sistémica. Este trabajo describe el caso de un paciente varén de 66 anos,
sometido a un trasplante de higado, que evoluciond con necrosis nasal tras un cuadro de rinosinusitis fingica por Fusarium solani. Objetivo: El
objetivo es discutir los aspectos clinicos, diagndsticos y terapéuticos de la RFI causada por este patdgeno en un contexto de inmunosupresion.
Método: La metodologia utilizada consistié en un estudio de caso basado en el historial clinico, pruebas de imagen, endoscopia y analisis
histopatolégico con cultivo e identificacion fungica. Resultado: Se observéd una répida evolucién del cuadro, con compromiso tisular extenso,
lo que requirié un amplio abordaje quirdrgico. Conclusion: El andlisis del caso refuerza la importancia del diagnéstico precoz, el tratamiento
antifngico especifico y la intervencién multidisciplinar. La rareza y gravedad de la infeccion por Fusarium en el seno paranasal justifican una
profundizacién cientifica del tema.

DESCRIPTORES: Rinitis fungica; Fusarium solani; Trasplante hepatico; Necrosis nasal; Inmunosupresion.
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INTRODUCTION

ungal rhinosinusitis (FRS) is a
spectrum of diseases that can be
classified into noninvasive and
invasive forms, each with clinical,
epidemiological, and therapeutic pe-
culiarities. Noninvasive forms include
saprophytic colonization, fungal ball,
and fungal allergic rhinosinusitis. In
general, they affect immunocompe-
tent patients and have a slow and in-
dolent course. Although they do not
pose an immediate risk to life, they
can cause significant local complica-
tions, such as persistent sinus obstruc-
tion and limited bone destruction,
requiring clinical follow-up and, in
some cases, surgical intervention for
resolution.’?

In contrast, invasive forms are
subdivided into acute, chronic, and
granulomatous, with acute being the
most severe. This variant is charac-
terized by fulminant progression and
high lethality, almost always related to
severe immunosuppression, as occurs
in transplant patients or those under-
going chemotherapy. The distinction
between the different types of FSR,
as highlighted in the Otorhinolaryn-
gology Treaty, is essential for clinical
management, since it defines both the
therapeutic strategy and the progno-
sis, determining everything from the
need for aggressive surgical treatment
to the possibility of more conservative
therapies. *

The risk factors for invasive fungal
rhinosinusitis (IFR) are varied, but con-
verge in the presence of compromised
host immunity. Among them, severe
immunosuppression stands out, ob-
served in patients undergoing solid
organ or bone marrow transplants, in
continuous use of drugs such as tacro-
limus, mycophenolate, and high-dose
corticosteroids. Hematological diseas-
es, such as leukemia and lymphoma,
also play a relevant role, especially
due to their association with profound

C)

Botelho HVC, Leal PC, Senne JA, Medeiros JW, Sobrinho LM, Ximenes ABN

Invasive Fungal Rhinosinusitis Caused by Fusarium solani with Nasal Necrosis in a Liver Transplant Patient

and prolonged neutropenia. In addi-
tion, chronic conditions such as re-
nal failure on dialysis, uncontrolled
diabetes mellitus, and liver cirrhosis
represent fertile ground for fungal in-
vasion. Local trauma, extensive burns,
and skin or mucosal lesions can also
favor fungal penetration, acting as a
gateway for infection. '

Recent studies reinforce that iso-
lated neutropenia is the factor most
strongly associated with the risk of
mortality, due to the crucial role of
neutrophils in the initial containment
of fungal invasion. This observation
shows that, more than the presence of
the fungus itself, the clinical outcome
depends directly on the patient's im-
mune competence.

In the epidemiological field, it
has been observed that Aspergillus
spp. and Mucorales continue to be
the main agents of IFD on a global
scale. However, there are important
regional variations: in Asia and the
Middle East, the granulomatous form
is relatively more frequent, reflecting
local environmental and climatic fac-
tors. In Latin America, although data
are still scarce, recent reports point to
significant growth in invasive fusario-
sis, especially in cancer patients and
transplant recipients. A Brazilian mul-
ticenter study from 2023 revealed that
12% of invasive fungal infections in
liver transplant patients were related
to the Fusarium genus, a considerably
higher number than that observed a
decade earlier. These findings confirm
the growing relevance of this agent in
our environment, imposing the need
for greater epidemiological surveil-
lance.

The development of RFI is close-
ly related to the interaction between
host defense factors and the aggressive
mechanisms of the infectious agent. In
healthy hosts, the integrity of the re-
spiratory epithelium and the innate
mediated main-

immune response,

ly by neutrophils and macrophages,
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constitute effective barriers against
fungal invasion. However, in immu-
nosuppressed patients, these barriers
are weakened or absent, creating fa-
vorable conditions for colonization
and dissemination of the pathogen.
On the agent side, fusarium solani
stands out for having multiple char-
acteristics that make it especially ag-
gressive: it secretes proteolytic and
lipolytic enzymes that degrade local
tissues, produces mycotoxins capa-
ble of inhibiting the host's immune
response, and has a high capacity for
angioinvasion, which leads to throm-
bosis, ischemia, and tissue necrosis.
In addition, its potential for hematog-
enous spread increases the risk of sys-
temic involvement, with cutaneous,
pulmonary,
manifestations. '

and even neurological

From a clinical point of view, the
initial symptoms of RFI are nonspecif-
ic and can mimic bacterial rhinosi-
nusitis, which delays diagnosis. Nasal
obstruction, facial pain, purulent rhi-
norrhea, and epistaxis are among the
most common initial complaints. As
the infection progresses, more charac-
teristic signs appear, such as the pres-
ence of necrotic crusts in the nasal
cavities and palate, periorbital edema,
and severe pain. In advanced stages,
the disease can progress to proptosis,
ophthalmoplegia, and neurological
manifestations resulting from orbit-
al and intracranial invasion. In cases
of invasive fusariosis, it is relatively
common to see widespread skin le-
sions and fungal bacteremia, condi-
tions that further worsen the prognosis
and highlight the aggressiveness of the
agent. '?

The diagnosis of RFI should be
based on an integrated approach.
Clinical examination, especially ear-
ly identification of necrosis in immu-
nosuppressed patients, should raise
immediate alarm. Nasal endoscopy
allows direct visualization of areas of
necrotic mucosa, as well as enabling
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the collection of material for further
testing. Computed tomography shows
mucosal thickening, bone erosion,
and sinus opacification, while mag-
netic resonance imaging is useful in
assessing orbital and intracranial ex-
tension. Histopathology shows septate
hyaline hyphae invading the tissue,
and fungal culture, in turn, is essential
for identifying the genus and species,
a crucial aspect in the case of Fusari-
um, given its recognized resistance to
multiple antifungals. 2°

Treatment should be considered a
medical emergency and instituted im-
mediately and aggressively. Three pil-
lars support the therapeutic approach:
correction of immunosuppression,
whenever possible; the use of sys-
temic antifungals directed at the sus-
pected or confirmed agent; and early
and extensive surgical intervention
with debridement of necrotic tissue.
In the specific case of Fusarium spp.,
the difficulty lies in its intrinsic resis-
tance, which often requires the com-
bined use of liposomal amphotericin
B and voriconazole, with reports of
posaconazole and isavuconazole use
in refractory situations. '

The prognosis of RFI depends fun-
damentally on the speed of diagno-
sis, the extent of involvement at the
start of treatment, and the patient's
immune status. Even with combined
therapy, mortality can exceed 70%,
and is even higher in cases of fusa-
riosis. Recent research has sought
promising alternatives, such as new
antifungals (olorofim and rezafungin),
immunotherapy with granulocytes,
and experimental vaccines, although
such strategies still lack robust valida-
tion. Thus, it remains clear that early
recognition and multidisciplinary ac-
tion are the main determinants of sur-
vival in these patients. 4

METHODOLOGY

This is a clinical case report based
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on the documentary and observation-
al analysis of the medical records of a
patient admitted to a private hospital
in Rio de Janeiro in 2025. Clinical,
laboratory, endoscopic, radiological,
histopathological, and microbiologi-
cal data were considered. The defini-
tive diagnosis was established by biop-
sy of necrotic nasal tissue, confirmed
by special staining and fungal culture.
Endoscopic evaluation, conducted by
the Otorhinolaryngology team and
recorded on video, documented the
progression of the disease, while com-
puted tomography of the paranasal
sinuses showed mucosal thickening,
bone erosion, and involvement of the
nasal cavities and septum.

The following criteria were adopt-
ed for diagnostic confirmation: pres-
ence of extensive tissue necrosis, inva-
sion of bone and mucosal structures,
vascular involvement with angioin-
vasion, detection of septate hyaline
hyphae in special stains, and positive
culture for Fusarium solani. The inte-
gration of these findings allowed us to
rule out bacterial and viral etiologies,
confirming the diagnosis of invasive
fungal rhinosinusitis caused by Fusar-
ium solani. Treatment was conducted
clinically and surgically, using sys-
temic antifungals associated with a
functional endoscopic approach, in-
cluding extensive debridement of ne-
crotic tissues.

CASE REPORT

The patient in question was a
66-year-old man with liver cirrhosis
secondary to hepatitis C, who under-
went liver transplantation four months
before the onset of symptoms. He was
on continuous immunosuppressive
therapy, including tacrolimus and my-
cophenolate. He initially developed
progressive nasal obstruction, severe
facial pain, and purulent rhinorrhea,
bacte-

which were interpreted as

rial rhinosinusitis and treated with

broad-spectrum antibiotic therapy,
without satisfactory response.

As the disease progressed, necrot-
ic crusts appeared in both nasal cavi-
ties, associated with foul-smelling ex-
udate. Physical examination revealed
extensive necrosis of the anterior na-
sal mucosa, with early compromise of
the nasal pyramid support, a finding
that drew attention to the possibility
of an invasive process.

Further

this hypothesis. The evaluation was

investigation reinforced
limited to clinical examination with
a nasal speculum, which revealed
bulging suggestive of a periseptal ab-
scess, associated with the presence
of crusts and partial alteration of the
nasal architecture. It was not possible
to perform nasal endoscopy or video-
laryngoscopy due to local conditions
(FIGURE 1). Computed tomography
of the paranasal sinuses showed lob-
ulated thickening of the nasal muco-
sa and contrast-enhancing formation
in the anterior portion of the greater
nasal septum on the left, consistent
with a paraseptal abscess. (FIGURE 2).
Biopsies of necrotic tissue, analyzed
using HE, PAS, and Grocott stains,
confirmed the presence of septate
hyaline hyphae, branching at acute
angles, associated with extensive ar-
eas of necrosis and angioinvasion. In
microbiological analysis, cultures on
Sabouraud and Czapek-Dox agar re-
vealed yellowish-white cottony col-
onies within 72 hours (FIGURE 3).
Microscopy demonstrated fusiform
multicellular macroconidia, confirm-
ing the diagnosis of Fusarium solani.
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Figure 1 — Septal i cal examination, before surgical debridement.

Figure 2 — Computed tomography showing lobulated thickening of the nasal mucosa and contrast-enhancing formation
in the anterior portion of the greater nasal septum on the left, consistent with a paraseptal abscess.
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Figure 3 — Purulent conte

After diagnostic confirmation, sys-
temic antifungal therapy was instituted
according to national and internation-
al protocols. Liposomal amphotericin
B was chosen at a dose of 5 mg/kg/day
due to its better tissue penetration and
lower nephrotoxicity compared to the
Intravenous
voriconazole was added, administered

conventional formulation.

in an induction regimen followed by
maintenance, with adjustments made
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according to serum levels. Isavuco-

nazole was considered as a therapeutic
alternative, but its unavailability in the
service made its use impossible. De-
spite the early institution of antifungal
therapy, the evolution was marked by
progression of nasal necrosis, with sig-
nificant aesthetic and functional impair-
ment.

The patient underwent endoscopic
debridement of necrotic tissues, with

rained and stored in sterile bottles for histopathological analysis and fungal culture.

removal of scabs and secretions, as well
as placement of a Foley catheter for
continuous drainage and nasal splints
for support, both of which were later
removed in the operating room (FIG-
URE 4). The intervention allowed partial
control of the local infection and tran-
sient improvement in nasal ventilation,
but did not prevent the progression of
necrosis to the nasal apex, resulting in
significant aesthetic deformity.

DOI: https:/doi.org/10.36489/nursing.2026v31i333p12828-12851 @ ®
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Figure 4 — Post-debridement appearance, with nasal splints and Foley catheter in place.

During hospitalization, the patient
had persistent fever that was refractory
to antibiotics. Imaging tests revealed
bilateral pulmonary infiltrates, sug-
gesting possible hematogenous fungal
dissemination. The severity of the con-
dition required management in the in-
tensive care unit (ICU), with intensive
clinical support and continuous he-
modynamic monitoring. Despite the
combined approach, which included
high-dose antifungals and aggressive
endoscopic surgery, the patient's con-
dition remained unfavorable, culmi-
nating in extensive mucosal necrosis
and partial collapse of the nasal apex.
The prognosis remained guarded, and
future nasal reconstruction was indi-
cated after clinical stabilization.

Differential diagnoses were con-
sidered according to the Otorhinolar-
yngology Treaty (2025). Acute bacteri-
al rhinosinusitis was ruled out due to
the presence of extensive necrosis and
the absence of response to antibiotic
therapy. Chronic noninvasive fungal
rhinosinusitis, including fungal ball,
was excluded due to rapid progres-
sion and tissue destruction. Allergic
fungal rhinosinusitis was also ruled
out, as there was no local eosinophil-
ia, allergic mucin, or Charcot-Ley-
den crystals. Thus, the combination

@ (®  |DOI: https:/doi.org/10.36489/nursing.2026v31i333p12828-12851
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of clinical, endoscopic, radiological,
histopathological, and microbiologi-
cal findings confirmed the diagnosis
of acute invasive fungal rhinosinusitis
caused by Fusarium solani.

DISCUSSION

The reported case refers to a
66-year-old male patient who under-
went liver transplantation and had
liver cirrhosis and chronic lympho-
cytic leukemia, which progressed to
invasive fungal rhinosinusitis caused
by Fusarium solani, presenting with
extensive nasal necrosis and pulmo-
nary infiltrate. The immunosuppres-
sion associated with the hematologi-
cal disease was the main predisposing
factor for the infection and explains
the rapid progression of the disease.
This clinical scenario is supported by
the literature, which describes ISR as
a rapidly progressing condition with
high lethality, especially in individu-
als with severe immunosuppression.
1,2

Extensive nasal necrosis, as ob-
served in the present case, is an un-
common manifestation, but highly
suggestive of aggressive fungal infec-
tion. According to the Treatise on Oto-
rhinolaryngology and Head and Neck

Revista Nursing,

Surgery', the acute invasive form is
characterized by early necrosis and
accelerated bone destruction, find-
ings consistent with the evolution pre-
sented. Although the most commonly
described agents are Aspergillus spp.
and Mucorales, the genus Fusarium
has emerged as a relevant opportunis-
tic pathogen in immunocompromised
patients, especially those with solid
organ transplants and hematological
diseases.**

In the present report, the patho-
genic mechanisms of Fusarium solani
justify the severity of the condition,
including nasal necrosis and pulmo-
nary involvement. This species has a
high capacity for epithelial adhesion,
secretion of proteolytic and lipolytic
enzymes, production of mycotox-
ins that compromise the immune re-
sponse, and remarkable potential for
angioinvasion, responsible for throm-
bosis, ischemia, and tissue necrosis.?

The differential diagnosis included
necrotizing bacterial rhinosinusitis,
invasive aspergillosis, mucormycosis,
and noninvasive forms of fungal rhi-
nosinusitis. The lack of response to
antibiotic therapy and the findings of
early necrosis, combined with histo-
pathology showing septate hyphae at
acute angles, allowed bacterial etiol-
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ogies to be ruled out. The differenti-
ation between aspergillosis and fusa-
riosis was particularly challenging, as
both have histological similarities. In
this context, fungal culture played a
decisive role in confirming Fusarium
solani, reinforcing the importance of
complementary laboratory methods in
diagnosis.’

The approach adopted in this case
was clinical-surgical, with extensive
endoscopic debridement associated
with the use of liposomal amphoter-
icin B and voriconazole. Despite this
early and combined approach, there
was progression of necrosis with par-
tial loss of the nasal apex, an outcome
consistent with previous reports of
high mortality and therapeutic refrac-
toriness of fusariosis.®” The literature
reinforces that, when compared to
Mucorales, Fusarium is distinguished
by its greater intrinsic resistance to
antifungals, which significantly limits
the available options. 3

Recent studies are investigating
new therapeutic alternatives. lIsavu-
conazole shows promising activity
against fusariosis, although it is still
not widely available in many Brazil-
ian centers. Other molecules under
study, such as olorofim, have shown
potential in the experimental phase.
’In addition, adjuvant strategies are
being discussed, such as the use of
interferon-gamma, granulocyte colo-
ny-stimulating factors, and neutrophil
transfusions in cases of severe neutro-
penia, but robust evidence for routine
application is still lacking. ©

This report contributes to the na-
tional literature by documenting a
rare and severe presentation of rhi-
nosinusitis fusaria in a liver transplant
patient with chronic lymphocytic leu-
kemia. The findings reinforce the im-
portance of early suspicion in immu-
nosuppressed individuals with nasal
necrosis, highlight the fundamental
role of endoscopy and fungal culture
in diagnosis, and demonstrate the lim-
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itations of current therapies in the face
of Fusarium solani resistance.

FINAL CONSIDERATIONS

The reported case clearly demon-
strates the severity of invasive fungal
rhinosinusitis caused by Fusarium so-
lani in immunosuppressed patients,
highlighting the numerous diagnostic
and therapeutic challenges associated
with this condition.

€6

The rapid pro-
gression to ex-
tensive nasal ne-
crosis, associated
with the risk of
systemic dissemi-
nation, reinforces
the need for this
entity to always
be considered
in the differen-
tial diagnosis of
transplant patients
who show signs
of rhinosinusitis
refractory to con-
ventional antibiot-
ic therapy.'?

9

Although less
pared to other hyaline fungi, such
as Aspergillus spp.

les, Fusarium solani

prevalent com-
and Mucora-
has devastat-
ing invasive potential, sustained by
mechanisms such as angioinvasion,
mycotoxin production, and intrin-
sic resistance to multiple antifun-
gals. This combination of factors
contributes to the high mortality
rate described in the literature, of-
ten exceeding 50%, even in refer-
ral centers equipped with advanced
diagnostic resources and combined
antifungal therapy. *°

From a practical standpoint, the
case reaffirms that the therapeutic
triad of early diagnosis, aggressive
systemic antifungal treatment, and
radical and early endoscopic sur-
gery remains the main strategy avail-
able."®

clinical outcome observed demon-

However, the unfavorable

strates that, despite the adoption of
these measures, invasive fusario-
sis remains a difficult condition to
control. This reinforces the urgency
of developing new antifungal drugs
and innovative protocols that can
expand the therapeutic possibilities
for this highly resistant infection.(*®

At the

important to implement standard-

institutional level, it is
ized surveillance protocols in trans-
plant centers. This strategy should
include periodic otorhinolaryngo-
logical evaluations in liver and kid-
ney transplant recipients, early use
imaging tests,
such as computed tomography and

of high-resolution

magnetic resonance imaging, in the
presence of nonspecific symptoms,
as well as access to rapid molecular
methods, such as real-time PCR and
MALDI-TOF, capable of anticipating
the identification of resistant fungi.
It is also essential to ensure equita-
ble availability of modern antifungal
drugs, such as isavuconazole and
posaconazole, which are still not
widely accessible in Brazil.

DOI: https:/doi.org/10.36489/nursing.2026v31i333p12828-12851 @ ®
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€ € rrom a scientific
point of view, this
report reinforces
the need for na-
tional multicenter
studies capable of
broadening the un-
derstanding of the
epidemiology of
fusariosis in immu-
nosuppressed pa-
fients.34

Botelho HVC, Leal PC, Senne JA, Medeiros JW, Sobrinho LM, Ximenes ABN

Invasive Fungal Rhinosinusitis Caused by Fusarium solani with Nasal Necrosis in a Liver Transplant Patient

In addition, it is essential to devel-
op research on individualized antifun-
gal prophylaxis in high-risk transplant
patients, a topic that is still controver-
sial but that can significantly reduce
the incidence of severe cases. Clin-
ical trials with new molecules, such
as olorofim and rezafungin, as well as
adjuvant strategies, such as interfer-
on-gamma, GM-CSF, and neutrophil
transfusions, are also fundamental
to opening new therapeutic perspec-
tives.?®

From an ethical and human per-
spective, it is essential to recognize
that, in addition to the high risk of
death, surviving patients often face
significant aesthetic and functional
sequelae, such as the nasal deformity
described in this case. These compli-
cations have a direct impact on quali-
ty of life and mental health, making it

essential that future protocols consid-
er not only survival but also function-
al and reconstructive rehabilitation,
including psychological support and
reconstructive plastic surgery.

It can therefore be concluded that
invasive fungal rhinosinusitis caused
by Fusarium solani, although rare,
represents a concrete and growing
threat in immunosuppressed patients.
In developing countries, where access
to diagnostic and therapeutic resourc-
es is limited, the condition becomes
even more challenging. Thus, further
scientific research on this entity, com-
bined with the creation of national
protocols for prevention, diagnosis,
and treatment, is a fundamental step
toward reducing mortality and miti-
gating the functional and psychoso-
cial sequelae of this devastating dis-
ease. '

1. Campos CA, Dedivitis RA, editores. Tratado

References

de Otorrinolaringologia e Cirurgia de Cabeca e

Pescoco. 4° ed. Rio de Janeiro: Thieme Revinter;

2025.

neiro: Revinter; 2022.

6. Costa AR, et al. Rinossinusite fungica inva-

siva: relato de caso e revisdo de literatura. Braz J
Otorhinolaryngol. 2019;85(3):377-382.

2. Brasil. Ministério da Saude. Protocolo clinico

e diretrizes terapéuticas para infec¢des fungicas
invasivas. Brasilia: Ministério da Saude; 2019.

7. Campos CA, et al. Tratado de Otorrinolarin-
gologia e Cirurgia de Cabeca e Pescogo. 3? ed.

Sao Paulo: Roca; 2017.

3. Richardson MD, Warner M. Fusarium infec-

8. Lima ENA, Carvalho PMM. Videonasolarin-

tion: a growing threat in immunocompromised
patients. Clin Microbiol Rev. 2021;37(2):172-
185.

4. Pereira GH, Costa SF. Infeccbes fungicas
invasivas em pacientes imunossuprimidos: diag-
nostico e tratamento. Rev Soc Bras Med Trop.
2017;50(4):478-486.

5. Balsalobre FA, Tepedino MS. Rinologia
360°: aspectos clinicos e cirurgicos. Rio de Ja-

() |DOI: https:/doi.org/10.36489/nursing.2026v31i333p12828-12851

Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons

goscopia — FORL. Sao Paulo: Editora Forl; 2020.

Revista Nursing,



