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Chronic invasive fungal sinusitis: characterization and shift in management

of a rare disease

Brian D’Anza, MD', Janalee Stokken, MD?, J. Scott Greene, MD?3, Thomas Kennedy, MD?3,
Troy D. Woodard, MD' and Raj Sindwani, MD'

Background: Chronic invasive fungal sinusitis (CIFS) is a
rare subtype of mycotic diseases involving the paranasal
sinuses. It is characterized by a slow onset and invasive
organisms with non-granulomatous inflammation seen on
histopathology. Historically, treatment has involved radical
surgical resection. The purpose of this study was to de-
scribe the presentation, comorbidities, and role of more
conservative treatment options.

Methods: This is a multi-institutional retrospective case se-
ries of 6 patients with CIFS over 15 years. Patients’ med-
ical comorbidities, imaging results, operative procedures,
pathological findings including organisms identified, antimi-
crobial medications used, and outcomes were reviewed.

Results: The mean time from onset of symptoms to di-
agnosis was 6 months. Cultures and fungal PCR identified
Aspergillus species in every case. All 6 patients were found
to have systemic comorbidities, with many being diabetic.
Imaging findings ranged from thickening of sinus mucosa
to invasion of the orbit and skull base. Treatment included
long-term antifungal therapy and conservative endoscopic
surgery in all but 1 patient, who had an open approach.

Every patient was free of invasive fungal disease at last
follow-up, with a range of 1 to 27 months.

Conclusion: CIFS is an insidious disease often with months
between symptom onset and diagnosis. It is differenti-
ated from chronic granulomatous invasive fungal sinusitis
(CGIFS) by a lack of granulomas on histopathology and
an association with diabetes mellitus. Endoscopic debride-
ment combined with long-term oral voriconazole was an
effective treatment strategy in this series. © 2016 ARS-
AAOA, LLC.
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hroughout much of the 20th century invasive fungal
disease was poorly understood. Classification schemes
focused on the immune status of the patient rather than
pathologic, microbiologic, or epidemiologic factors."»? It
was not until the 1980s that invasive fungal sinusitis

THead and Neck Institute, Cleveland Clinic Foundation, Cleveland, OH;
?Department of Otolaryngology-Head and Neck Surgery, Mayo Clinic,
Rochester, MN; 3Department of Otolaryngology—Head and Neck
Surgery, Facial Plastic Surgery, Geisinger Medical Center, Danville, PA
Correspondence to: Raj Sindwani, MD, Head and Neck Institute, Cleveland

Clinic Foundation, 9500 Euclid Ave, A-71, Cleveland, OH 44195; e-mail:
sindwar@ccf.org

Potential conflict of interest: R.S. is a consultant for Meda Pharmaceuticals,
Acclarent, and Olympus America, Inc. T.D.W. is a consultant for Acclarent
and Medtronic.

Received: 30 March 2016; Revised: 4 June 2016; Accepted: 28 June 2016
DOI: 10.1002/alr.21828
View this article online at wileyonlinelibrary.com.

became more widely known as a distinctive clinical entity
from the noninvasive forms.?

Chronic invasive fungal sinusitis (CIFS) is part of a spec-
trum of mycotic diseases involving the nasal cavity and
paranasal sinuses. The disease is a relatively rare entity and
until recently was not well characterized.!>* Historically,
there has been confusion regarding its distinction from
chronic granulomatous invasive fungal sinusitis (CGIFS)
and even acute invasive fungal sinusitis (AIFS). CIFS is not
well represented in the literature with only intermittent case
reports and small case series. Nevertheless, several clinical
features are frequently reported, which help to differentiate
it from other invasive fungal pathologies.

Previously, definition of CIFS was based primarily on the
immune status of the patient.’>*® Recent studies reveal a
proclivity for occurrence in patients who are immunocom-
promised, often suffering from diabetes mellitus or taking
corticosteroids long term.! This is contrasted with CGIFS,
which occurs in healthy and immune competent patients
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that are nearly exclusively from North Africa and India.”
The same geographic distribution does not hold true with
CIFS or AIFS.

Patients with CIFS often undergo a protracted clinical
course. The insidious onset can last months before being
diagnosed. Most case reports note Aspergillus fumigatus
as the inciting organism distinctive of CIFS.%° Meanwhile,
Aspergillus flavus species and Zygomycetes or Mucoraceae
families of fungi are most closely associated with CGIFS
and AIFS, respectively.®? The etiologic fungal species is
characteristic and helps to define it from other invasive
fungal diseases.

Despite these common clinical findings, in the contem-
porary literature CIFS is only definitively diagnosed by tis-
sue biopsy samples.'® Histopathologic evidence of fungal
forms in soft tissues of the host in the setting of non-
granulomatous inflammation is diagnostic. It is this key
finding that recent reports have noted in defining it from the
other forms of invasive fungal disease.! In contrast, CGIFS
is identified by the appearance of non-caseating granulo-
mas in host soft tissues.""'! Meanwhile, AIFS is heralded
by a fast-moving necrotizing infection with extensive tissue
invasion, infarcted blood vessels, and mycotic aneurysms. '
There sometimes is a lymphocytic infiltrate, but often there
is little to no inflammatory response given the speed at
which the disease destroys tissues.

There is minimal discussion in the current literature re-
garding the treatment of CIFS. Treatment has involved
radical surgical resection and intravenous amphotericin
B.1:8:%13 The treatment of the disease is often likened to
that of AIFS, where in the past open approaches predom-
inated and significant morbidity was expected. The mor-
bidity of medical management via intravenous (IV) ampho-
tericin B was just as substantial, with severe side effects such
as nephrotoxicity, encephalopathy and seizures.'* Only in
the last decade have some case reports described utilization
of voriconazole in management of invasive forms of fungal
disease.!518

There is a paucity of literature regarding CIFS and un-
certainty still exists regarding the classification despite the
themes discussed above. Our understanding of the disease
and its ideal management is based largely upon case reports
and summary articles, which often lump together CIFS and
other invasive fungal infections. The goal of this study was
to provide an improved understanding of CIFS by charac-
terizing this rare disease and providing recommendations
for management through a multi-institutional analysis of
CIEFS cases.

Patients and methods

A retrospective analysis was conducted of all patients with
the diagnosis of CIFS seen as part of Cleveland Clinic Foun-
dation and Geisinger Health System over a 15-year period
(1999 to 2013 inclusive). The initial search included all pa-
tients regardless of age with a sinus tissue biopsy revealing
invasive fungal organisms and an indolent onset of greater

FIGURE 1. GMS stain showing a dense infiltrate of branching hyphae
invasive into the surrounding tissues. GMS = Grocott's methenamine
silver.

than 2 months. Histopathology was confirmed as consistent
with CIFS disease when invasive fungal forms could be seen
on Grocott’s methenamine silver (GMS) staining. Figure 1
gives a representative pathology slide. All pathology slides
were reviewed by a board-certified pathologist with further
training and experience specific to head, neck, and sinus
pathology. Patients with acute onset disease consistent with
ATFS were excluded. A total of 8 patients were initially in-
cluded in an electronic medical record chart review for the
pathologic diagnosis including “invasive fungal sinusitis.”
We excluded 2 of these patients secondary to the diagnosis
of chronic granulomatous invasive fungal disease, defined
by the presence of non-caseating granulomas on review of
the histopathology details.

Patients’ age, gender, geographic residence and recent
travel, as well as other epidemiologic characteristics were
noted. Please see Table 1 for details. Patients’ medical co-
morbidities, admission details, including diagnostic mea-
sures taken, number and manner of tissue biopsies, inpa-
tient and outpatient treatment specifics, and imaging results
were recorded. This included reviewing both computed
tomography (CT) and magnetic resonance (MRI) images
and reports. Additionally, operative procedures and surgi-
cal descriptions as well as medications given and the route
of administration were noted. Recorded operative images,
when available, were reviewed. Histopathological findings
including organisms identified, culture results, and antimi-
crobial medications used including duration and dosing
were reviewed. The offending fungal organism was deter-
mined by tissue histopathology and tissue culture in all or-
ganisms. This was confirmed by polymerase chain reaction
(PCR) analysis in 2 patients. Specific attention was paid to
outcomes via rates of recurrence and months of postoper-
ative surveillance, and the rate of disease specific survival
for patients at last follow-up was verified.

Results

After electronic chart review at the 2 institutions, a total
of 6 patients were identified as having presentation and
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TABLE 1. Patient demographics and clinical details

Disease free at last
follow-up, duration

Age (years) Gender Pathology Medical comorbidities Surgical intervention (months)

33 M Aspergillus fumigatus Hepatitis C, liver cirrhosis Endoscopic Yes, 11

25 F Aspergillus fumigatus DMl Endoscopic Yes, 6

41 M Aspergillus flavus DMII Endoscopic Yes, 27

25 M Aspergillus fumigatus DM Il Lateral rhinotomy Yes, 6

66 M Aspergillus fumigatus s/p Renal transplant Endoscopic Yes, 8

77 M Aspergillus fumigatus DM I, CHF, CKD Endoscopic Yes, 1

CHF = congestive heart failure; CKD = chronic kidney disease; DM Il = type 2 diabetes mellitus; s/p = status post.

pathology consistent with CIFS. The mean age was
44.5 years. Demographics are shown in Table 1. The mean
time from onset of symptoms to diagnosis was 6 months
with a range of 2 to 9 months. The most common pre-
senting symptom was facial pain, found in 5 patients. This
was followed by odynophagia and paresthesias, found in 4
patients each.

Aspergillus was the only fungal genus isolated or deter-
mined on tissue histopathology, culture, or PCR analysis.
The species Aspergillus fumigatus was determined to be
the cause of CIFS in 83% of cases (5 patients). Please see
Table 1 for complete information on each patient.

All patients were found to have systemic comorbidities
with 4 of the 6 having type 2 diabetes mellitus. However,
none of these diabetic patients’ presenting glucose levels
were elevated greater than 200, nor were they in diabetic
ketoacidosis (DKA) or other hyperglycemic crisis at the
time of presentation. Two patients suffered from immune
compromised states: 1 patient had previously undiagnosed
hepatitis C-induced liver cirrhosis, whereas the other had a
kidney transplant for long-standing chronic kidney disease
and was taking the requisite immune suppressing agents
tacrolimus, mycophenolic acid, and prednisone. This was
the only patient taking long-term corticosteroids. Table 1
lists the morbidities for each patient.

Imaging via CT and MRI showed a range of findings.
The most common CT findings were a thickening of sinus
mucosa and opacification of the sinuses, which was seen in
all 6 patients. There was also noted erosion of bony walls
of sinuses, and invasion of the orbit and skull base. As ex-
pected, MRI was much more sensitive regarding soft tissue
and orbital involvement. A hypointense T1 and markedly
decreased T2 signal within the orbital soft tissues was seen
in 2 patients with concern for extrasinus extension of dis-
ease. Other extrasinus involvement was heralded by MRI
findings of hypointense T2 signal extending to the ptery-
gopalatine fossa soft tissues. Corresponding CT findings
of intraorbital or pterygopalatine fossa involvement were
either not present, nonspecific, or not present until much
later in the disease course. See Figure 2 for a representative
image.

FIGURE 2. Coronal non-contrasted CT showing extensive bony destruction
of lamina papyracea and orbit with skull-base erosion. CT = computed
tomography.

In every patient, definitive treatment included primary
surgical extirpation and long-term postoperative antifun-
gal therapy with oral voriconazole. This is contrasted with
prediagnostic empiric treatment that was highly variable.
Three patients received no antimicrobials at all, whereas
2 received a 2-week course of either amoxicillin/clavulanate
or levofloxacin. This was then followed by a 2-week course
of fluconazole in both cases.

All 6 patients had a single definitive surgical procedure.
One of the 6 patients had a preprocedure biopsy showing
invasive fungal elements. This patient was the only one to
have an open procedure via a lateral rhinotomy approach
and extirpation of disease from involved sinuses. The pro-
cedure was performed open secondary to surgeon prefer-
ence. The remaining 5 patients all underwent endoscopic
endonasal sinus surgery with removal of all disease until
healthy bleeding tissue was encountered. The sites of in-
volvement for each patient can be found in Table 2. The
septum, maxillary sinuses, and ethmoid sinuses were the
most commonly involved sites based on intraoperative find-
ings. In all patients, disease involved at least 3 sinonasal
subsites. Bilateral nasal or sinus pathology was seen in
4 patients. In total, none of the 5 patients who underwent
an endoscopic approach had disease deemed unresectable
and there was no need for converting to an open approach.
Additionally, all 5 of these patients had no evidence of

3

International Forum of Allergy & Rhinology, Vol., No. , xxxx 2016



D’Anza et al.

Internationsl Forum of

< Rhinology

TABLE 2. Treatment details for each patient

Duration of
medical treatment
Surgical approach Sites of involvement?® Medical treatment (months)
Endoscopic Inferior turbinates, septum, Voriconazole 200-300 mg BID PO, 6
middle turbinate, maxillary weekly levels
sinus, nasopharynx, soft palate
Endoscopic Inferior turbinates, septum, Voriconazole PO 200 mg BID 2
maxillary sinuses,
nasopharynx, soft palate
Endoscopic Maxillary, ethmoid, frontal and Voriconazole 200-300 mg BID PO, 12
sphenoid sinuses, septum weekly levels, amphotericin
daily irrigations
Lateral rhinotomy Maxillary, ethmoid, frontal and Voriconazole PO 200 mg BID 2
sphenoid sinuses, septum
Endoscopic Sphenoid sinus, superior and Voriconazole 400 mg PO BID x2 1
middle turbinates doses, then 300 mg PO BID
Endoscopic Ethmoid and sphenoid sinuses, Voriconazole 200 mg PO BID 1
middle turbinate, medial orbital
wall

2Based on intraoperative endoscopic findings and pathology.
BID = twice per day; PO = by mouth (per os).

recurrence clinically or radiographically at last follow-up
after a single operation.

Voriconazole was the postoperative antifungal medical
treatment of choice in all patients. This medication was
continued for an average of 4 months postoperatively, how-
ever there was a broad range (1 to 12 months) with longer
durations of treatment selected for extensive disease (ie,
concern for orbital or pterygopalatine fossa involvement).
Duration of treatment was guided by consultation with in-
fectious disease specialists in all cases. Dosing was titrated
to weekly blood levels, typically consisting of a higher
1-week loading dose followed by a lower regular dose. All
maintenance dosing fell within a range of 200 mg to 300 mg
given twice daily. See Table 1 for more patient specific dos-
ing and treatment details. In addition to medical treatment,
all patients continued postoperative topical nasal saline ir-
rigation for the duration of their follow-up. In 1 patient,
this included addition of amphotericin 5 mg/mL, with 1 mL
added in 50 mL of sterile saline included in a daily irrigation
regimen.

Follow-up times ranged from 1 to 27 months, with an
average of nearly 1 year (10 months). One patient died from
pneumonia 2 months after presentation. Every patient was
free of invasive fungal disease at last follow-up. Disease-
specific survival was thus 100%. Table 1 lists the details
for each patient.

Discussion

Despite the rarity of CIFS, the data in this study and
previous literature highlight several features that help to

differentiate it from the other forms of invasive fungal
sinusitis. In 1997, deShazo et al.! presented a contempo-
rary classification based on a review of the literature. The
scheme divided invasive fungal sinusitis into 3 categories:
acute, chronic, or granulomatous. The CIFS subtype
was noted to have an association with diabetes mellitus,
immunocompromised patients, and a lack of granuloma
formation in the tissues. The fungal species involved were
nearly exclusively Aspergillus fumigatus. This is in contrast
to CGIFS characterized by Aspergillus flavus species, gran-
uloma formation, and immunocompetent patients.!'?!3
These features are consistent with the findings of our
study. Using our data and a review of the literature, we
have created a chart that highlights CIFS and compares the
3 forms of invasive fungal sinusitis, which can be confused
(see Table 3).1-611

AIFS is probably the best well-known invasive fungal
infection. It is also the most serious and moves rapidly
through tissues. It is the most common of the 3 subtypes,
occurring almost exclusively in immunocompromised
patients. The treatment of AIFS mirrors its presentation,
as aggressive early surgery is recommended. Operative
intervention is considered emergent in many cases and
extensive tissue resection via multiple procedures is not
uncommon. Intravenous amphotericin is often prescribed
perioperatively and the patients are typically monitored in
the inpatient setting.

In contrast, the treatment of both chronic invasive
forms of fungal disease (CIFS and CGIFS) parallel their
slow progression. This study highlights the benefits of
endoscopic-directed management with limited resection of
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TABLE 3. Categorization of invasive fungal sinusitis

Immune-compromised Associated
Invasive fungal sinusitis type Common causes state Onset geographic areas
Acute Zygomycetes: Exclusively, typically Hours to days None
Mucoraceae family, severe with ANC <1
Aspergillus or glucose >200
Chronic Aspergillus fumigatus DM Il associated; in Months None
some cases,
typically mild
Granulomatous Aspergillus flavus No Months to years North Africa, Sudan,
East Asia

ANC = absolute neutrophil count; DM Il = type 2 diabetes mellitus.

surrounding tissues. CIFS is a less aggressive infection and
preservation of tissue function should take a higher pri-
ority. The favorable postoperative outcomes in our study
support this notion.

The initial presentation and onset of CIFS is not well de-
scribed in the literature. The current study demonstrates
a prolonged, insidious onset, as the median duration of
symptoms was 6 months. This illustrates an indolent qual-
ity of the disease and helps to define it as a separate disease
entity from AIFS. This is further supported by the pathol-
ogy findings showing evidence of chronic inflammation and
lacking the extensive thrombosis and mycotic aneurysms
indicative of a fast-moving infection such as AIFS. Thus,
despite both groups affecting immunocompromised pa-
tient populations, CIFS shows clinical evidence of a distinct
pathogenesis.

One of the most striking associations born out in this
study is that of CIFS with diabetes and immunocompro-
mised patients. All 6 of the patients presented with a co-
morbid condition fitting into 1 of these categories. As well,
two-thirds of the patients’ had type 2 diabetes, which is
consistent with previous reports.! This is an important as-
sociation as it helps identify a likely risk factor for CIFS.
Unfortunately, the nature of this relationship is unclear.
Diabetics have been known to be more susceptible to in-
fection; however, this is classically thought of in relation
to uncontrolled blood glucose levels or ketoacidotic states
that create a milieu for bacteria or fungi to proliferate.!'®>2°
Hyperglycemia of =11.1 mmol/L (=200 mg/dL) has been
closely associated with reduced neutrophil activity.>! None
of the 4 diabetic patients in this study had evidence of such
condition on presentation. This does not rule out the possi-
bility of longer-term intermittent hyperglycemia, as glyco-
sylated hemoglobin Alc (HbAlc) levels were not collected
from these patients at presentation. Further study in this
area is needed.

Only one of the 6 patients in the study was taking cor-
ticosteroids long-term for therapeutic purposes secondary
to kidney transplant status. Prior reports have described
prevalent corticosteroid use in series with CIFS.! Our study
did not appear to have the same proportion. Part of the

reason may be because the population largely consisted of
diabetic patients, which is a relative contraindication to
corticosteroid use.

Aspergillus fumigatus has been implicated as the primary
pathologic fungus in prior studies involving CIFS.!2%23
This study would seem to confirm this notion, as all patients
but 1 had the organism positively identified in tissue biopsy
cultures or PCR analysis of tissue organisms.

Two studies report their experience with a larger popula-
tion of CIFS patients. Pagella et al.>* describe a retrospec-
tive case series with acute and chronic invasive fungal infec-
tions. They note 8 patients with CIFS. Diagnosis is based
only on length of presentation and there was no discus-
sion regarding detailed pathology results. They identified
Mucormycosis as the offending organism in the majority
of cases (5), something that is not supported in our study
or most of the literature.'%7 As well, in 4 cases there was
less than a month between diagnostic and definitive proce-
dure. These factors raise the question of whether there may
be some spectrum of AIFS included in the samples.

Li et al.> reported a large sample of 28 CIFS patients
that does include detailed histopathology results, including
fungal hyphae within the sinus mucosa in all cases. They
were able to speciate 16 cases based on histopathology,
with 12 identified as Aspergillus. Interestingly, they report
medical comorbidities in only 7 patients, with 4 of these
being hypertension and only 2 having diabetes. We believe
assessing the viability of the host’s immune system is central
to differentiating between invasive and noninvasive fungal
rhinosinusitis. This is important because literature shows
there can be evidence of mucosal fungal invasion in certain
aggressive sinus fungal balls.?®?% As well, the study re-
ported involvement isolated to the maxillary sinus in 50%
of cases. We did not find this to be the case in our study, as
the nasal cavity and ethmoids were often involved as well.
Most of the literature does not specify a sinus predilection
in CIFS, making the findings of this study challenging to
interpret.1=36:7:22,23,29

Surgical removal of the disease was effective with a sin-
gle endoscopic procedure in all but 1 case. In the past, the
gold standard for treatment of invasive fungal disease had

5
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FIGURE 3. Endoscopic transnasal view of the left inferior turbinate and
septum. Note the pale mucosa with an area of necrosis and ulceration along
the septum designated by the arrow. IT = inferior turbinate; S = septum.

been aggressive open debridement and radical resection of
all surrounding tissue. Contemporary reports of surgical
management in all of the forms of invasive fungal sinusitis
show a major trend toward endoscopic approaches.® En-
doscopy affords a better illuminated and more magnified
view to give an excellent impression of the involvement, or
lack thereof, in suspected tissues. Please see Figure 3 for a
representative image.

The current study presents an area for discussion on the
importance of MRI findings and how it relates to the ex-
tent of disease during surgical treatment. Two of our pa-
tients were noted to have evidence of intraorbital extension
on MRL Clinically, neither of these patients had visual
problems, cranial neuropathies, or other evidence of or-
bital involvement. Meanwhile, intraoperative findings us-
ing endoscopy revealed no obvious gross disease within the
areas of concern on the corresponding MRIs, namely the
pterygopalatine fossa, orbit, or orbital apex. Previous re-
ports have noted frequent orbital invasion in CIFS based
on imaging findings and the subsequent removal of such
tissues.»>>2? In our series, conservative endoscopic resec-
tion was guided by intraoperative findings until bleeding
tissue was encountered and not necessarily extended based
solely on MRI findings. We believe, for CIFS, an initial con-
servative surgical approach sparing vital structures and pre-
serving function (of intraorbital structures, cranial nerves,
etc.) is preferred unless there is gross invasion noted intra-
operatively. The lack of disease recurrence or persistence in
our series (0%) supports this more conservative approach.
It is our contention that although CIFS is an invasive and
potentially fatal illness, complete removal of all microscopic
disease may not be necessary for successful treatment when
combined with long-term antifungal therapy.

Several CIFS cases noted in the literature were treated
with long-term (IV) amphotericin as are many cases of
AIFS.> A prior case report of a patient with CGIFS
also noted a good response to long-term oral voricona-
zole therapy.'! This medication has excellent coverage of
Aspergillus species and penetration in the nose, sinuses,

and cerebrospinal fluid (CSF). This treatment paradigm
appears to have equivalent or improved rates of cure and
minimal morbidity when compared to previous treatment
regimens involving more toxic antifungals. Most notably,
the approach avoids the systemic toxicities associated with
amphotericin use and allows for oral administration. This
obviates the need for invasive procedures to place central in-
travenous catheters with their attendant complications and
cost implications. Our approach of conservative surgical
removal of disease followed by long-term oral voricona-
zole therapy resulted in excellent outcomes and a complete
cure in all patients, and should be considered in patients
diagnosed with this rare condition.

The implications of this study should be interpreted with
caution. If one is faced with a situation in the operating
room where invasive fungal organisms are noted on frozen
section, the first thought should be to AIFS and not CIFS—
simply based on the rarity of this condition. The clinical
picture is of foremost importance. A prolonged time course
of months and a less immunocompromised patient (eg, dia-
betic) may speak to CIFS. Meanwhile, a patient with severe
neutropenia or a severe immunodeficiency (eg, acquired im-
mune deficiency syndrome [AIDS]) and a shorter duration
should make one think of AIFS. Regardless, if the clinical
picture or imaging has any concern for AIFS we suggest
treating the patient as such, with aggressive repeated de-
bridements until either convincing pathology or a proper
history reveals otherwise.

The limitations of this study are inherent in the rarity
of the disease process being studied. Although 1 of the
largest in the literature, the study is still small, with only
6 patients. The retrospective nature and lack of random-
ization or a control group are also shortcomings that limit
the strength of our findings. As well, although the multi-
institution pooling of data allows for a larger number of
patients, there may be differences in the methods of treat-
ment that are provider- and center-dependent, including the
extent of surgery and duration of antimicrobial medication
administration, for example. Nonetheless, this study does
provide meaningful data on the distinctive characteristics
of this disease process and suggestions for alternative, less
aggressive treatment strategies.

This study is 1 of the largest series of CIFS patients re-
ported in the literature to report detailed histopathology
results and significant comorbidities, while describing long-
term outcomes at a mean follow-up of nearly 1 year. All
6 of the patients were free of disease at last follow-up,
resulting in a disease-specific survival of 100%. The fact
that none of the 6 patients recurred or suffered significant
morbidity related to the disease or treatment is a testa-
ment to the benefits of conservative initial management
as well as the indolent pathology. These findings and the
growing literature on this topic suggest that unlike other
forms of invasive fungal infections, CIFS can be effectively
managed with conservative endoscopic resection followed
by long-term oral antifungal therapy. Further investigation
into the host (especially immune function), organism, and
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disease-related factors that differentiate CIFS from other
entities in the spectrum of invasive fungal sinusitis is

warranted.

CIFS is a rare and distinct subtype along the spectrum
of invasive fungal sinusitis. It presents with a protracted

Conclusion
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