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ABSTRACT

Acute invasive fungal rhinosinusitis occurs almost exclusively in patients with immunodeficiency, particularly
cellular immunodeficiency. AIFRS rapidly spreads through nasal mucosa and sinus to the orbit and brain. Necrosis
and vascular invasion are characteristics of AIFRS. Diagnosis is made by biopsy and obvious fungal invasion
associated with necrosis in the nasal mucosa and underlying bone. High mortality rate has been reported in these
patients (50-80%). This case study reviewed patients treated for AIFRS in 2012 to 2014. Diagnosis was based on
clinical course of acute disease (less than 4 weeks) and fungal invasion confirmed by the pathology. Among 41
patients with AIFRS, fever was the most common initial manifestation (n = 33, 80.5%). Involvement of orbit (100%
vs. 18.2%, p<0.001,) skull base (100%, p=0.001) palate and nasal floor (83.3% vs. 15.2%, p=0002) and lateral
nasal wall (50.0% vs. 6.1%, p=0.019) was significantly higher in died patients than the improved patients. Recovery
was reported in 80% of patients receiving endoscopic and pharmaceutical treatment. Early treatment of patients
with sinus mucormycosis using endoscopic surgery improves overall survival. Poor prognosis was associated with
extranasal involvement such as orbit and central nervous system (CNS) involvement.
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INTRODUCTION

Fungal rhinosinusitis includes a wide range of phlthical and immune responses in the form of aierg
granulomatous invasive sinusitis. However, thenedscensus about its exact classification and ilagpgl]. In the
most accepted classification, fungal rhinosinusgislivided pathologically into invasive and nowdsive groups.
Invasive fungal sinusitis itself involves three gps including granulomatous, chronic invasive aogte invasive
[2]. Acute invasive fungal rhinosinusitis (AIFRS) & potentially fatal infection which often occimspatients with
immunodeficiency [3]. AIFRS occurs in patients withmunodeficiency in less than 4 weeks course efdisease
[4]. Two diagnostic criteria are proposed for AIERE sinusitis is confirmed by imaging; 2) histdpaibgical
evidence indicates hyphae in sinus mucosa, subrapbtod vessels or bone. Presence of hyphae s smicosa
is specific for tissue invasion. Hyphae is absenhucosa of patients with chronic bacterial sinsigit patients with
allergic fungal sinusitis and mycetoma [2]. Earlyaghosis and treatment, including aggressive sakgic
debridement, antifungals, and modification of risictors are essential for improvement of AIFRS [BIFRS
occurs almost exclusively in patients with immurfadency, particularly cellular immunodeficiency. IRRS
rapidly spreads through nasal mucosa and sinushdootbit and brain. Necrosis and vascular invasios
characteristics of AIFRS. Diagnosis is made by sjognd obvious fungal invasion associated with assrin the
nasal mucosa and underlying bone. High mortalitg keas been reported in these patients (50-809]. [Ghis
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study addressed patients with AIFRS and their poetio factors. Demographic data, symptoms, undeglyi
diseases, treatment results and prognostic facfdre patients are presented as follows.

MATERIALSAND METHODS

This case study reviewed patients treated for AIFR&012 to 2014. Medical documents were reviewetkims of
demographic data, clinical symptoms, medical amdisal treatment and clinical outcomes. Diagnosis Wwased on
existing guidelines [9] including acute clinicalwse (less than 4 weeks) and fungal invasion oassiucosa,
submucosa, or bone confirmed in pathology. Treatnmeiuded anti-fungal regimen and endoscopic apédno
surgery. Differentiation of mucor and aspergilluasabased on pathology. Involvement of orbit and ON®lved
sites and their number were determined by imagntyiatraoperative findings. The results providedaarview of
AIFRS symptoms, treatment, survival and relevamtdis. Data distribution was compared between ivguio
patients, lost patients and all patients as a whihe collected data was analyzed by SPSS softwarsion 19.
Quantitative data was reported as mean + SD; atiakt data was reported as numbers (%). T-testusad to
measure differences in quantitative variables betwéhe two groups; chi-square test was used to ureas
differences in qualitative variables between the groups (p=0.05).

RESULTS

In 2011-2014, 41 patients were diagnosed with AIfR®an age 15.1 + 34.8). Prevalence of the disease
slightly higher in males than females (n= 25, 6186 = 16, 39%). Immunodeficiency resulted from htatogic
malignancies (n=36, 87%), diabetes (n=3, 7.3%) @mntlosis in HCV (n=2, 4.9%), respectively. Pathlgpidound
mucor organism in 80.5% (n = 33), aspergillus I8l = 7) and both in one patient. Initial manif&n of the
improved patients compared to the lost patientsided fever (n = 30, 90.9% vs. n = 2, 33.3%), Visyanptoms (n
=3,9.1% vs. n = 2, 33.3%) and central nervousesygn = 0, 0.0% vs. n = 2, 33.3%). All patients=(41, 100%)
were treated with amphotericin and 24% (n = 10gired GCSF at the same time.

Table 1: statistical result

Variable Total patients Improved patients L ost patients P value
Age 34.87+15.12 33.57+£14.93 41.83+17.81 0.3244
Male 25 (61% 19(57.6% 5(83.3%
Gender Female 16(39%) 14(42.4%) 116.7%) °°76
Blood 36(87%) 33(100%) 2(33.3%)
%”‘;fno deficiency of ~Siabetes 3(7.3%) 0.00 2(33.3%)  <0.001
Clinical 2(4.9%) 0.00 2(33.3%)
Sight 6(14.6%) 3(9.1%) 2(33.3%)
Initial manifestation CNS 2(4.9%) 0(0.0%) 2(33.3%) .003
Fever 33(80.5%) 30(90.9%) 2(33.3%)
Mucor 33(80.5%) 26(78.8%) 6(100.0%)
Organism Aspergillus 7(17.1%) 6(18.2%) 0(0.0%) 244
Both 1(2.4%) 1(3.0%) 0(0.0%)
Amphotericin 41(100%) 33(100.0%) 6(100.0%)
Anti-fungal drug GCSF 10(24.4%) 9(27.3%) 0(0.0%) .305
Etc. 12(29.3%) 7(21.2%) 4(66.7%) .042
Bilateral involvement 32(78%) 26(78.8%) 5(83.3%) 1.000]
Ocular involvement 14(34.1%) 6(18.2%) 6(100.0%) <0.001
Ner vous system involvement 4(9.8%) 0(0.0%) 4(100.0%) <0.001
Only endoscopic surgery 34(82.9%) 33(100.0%) 1(16.7%) <0.00]L
Time from symptom to diagnosisto date 4+1.78 4.33+1.79 2.50+1.04 0.005]
Number of involved sites 4.34+1.68 3.48+1.52 6.83+1.16 <0.00[L
Number of surgeries 1.25+ .44 1.21+0.41 1.50+0.54 0.266
Maxillary 31(75.6%) 24(72.7%) 6(100.0%) .305
Ethmoid 36(87%) 29(87.9%) 6(100%) 1.00(
Sphenoid 28(68.3%) 22(66.7%) 5(83.3%) .64
Involved site Frontal 24(58%) 17(51.5%) 6(100%) .064
Lateral nasal wall 5(12.2%) 2(6.1%) 3(50.0%) .014
Septum 25(61%) 18(54.5%) 6(100.0%) .064
Palate and nasal floor 11(26.8%) 5(15.2%) 5(83.3%) .002
Skull base 4(9.8%) 0(0.0%) 4(100%) <0.001
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Two patients died before surgery. Endoscopic debmeht was performed completely in 87% (n = 34)haf t
patients. Out of 4 (9.8%) patients who needed G&ik repair due to the skull base involvement, twtepts
received endoscopic repair; however, both patidateloped central nervous system involvement incthese of
the disease and eventually died. During the stugixibd, 8 patients (19%) died, among whom 2 ptgigled
before the surgery, 2 patients died because of @X3vement and one patient died in post-operatiendoscopy
due to the rupture of internal carotid artery. #ilé mortality cases occurred in less than one mohtfiagnosis.
Sinus involvement occurred at most (n = 36, 87%@thmoid and at least (n = 24, 58%) in frontal sirilateral
involvement occurred in 78% (n = 32) of patientatdral nasal wall involvement occurred in 12% (5)=Septum
involvement occurred in 61% (n = 25). Involvemefitpalate and nasal floor was observed in 26% (nl)yxdf
patients. Skull base involvement was observed in @%= 4), among whom CNS symptoms were initially
manifested in 2 patients and developed in clinaairse of the disease in two other patients. Onviblvement
occurred in 34% (n = 14), among whom it was initienifestation in 42% (n = 6) all the result shovlable 1.

DISCUSSION

In this study, the most common cause of immunogefiy was hematologic malignancy followed by diaseind
cirrhosis. The most common initial manifestationswaver (n = 33, 80.5%); most patients showed ewideof
fungal sinusitis in diagnostic endoscopy withouedfic symptoms of sinusitis and merely with treahtaresistant
fever. Orbit symptoms were initially manifestedrinre 6 (14.6%); however, about one-third of patigfms= 14,
34.1%) developed orbit symptoms in their coursdiséase. CNS involvement was initially manifeste@ ipatients
in the form of loss of consciousness which finddlgt to death of both patients. All diagnosed pasiemere treated
with amphotericin. One fourth of patients (n = 28,4%) received both amphotericin and GCSF. Tweptg with
underlying disease died before surgery and 39 matienderwent endoscopic surgery. Finally, twogrdas needed
craniotomy and enucleation after endoscopic surgery to the progressed disease; however, they lukéale
surgery. Another patient needed oral debridemeter &nhdoscopic surgery; however, the patient dieel th the
underlying disease. In follow-up, 8 patients diedsl than one month after diagnosis. Two of therd Ofore
surgery due to the underlying disease. Involvenwnbrbit (100% vs. 18.2%, p <0.001), skull base 0%®0
p=0.001), palate and nasal floor (83.3% vs. 152%,0002) and lateral nasal wall (50.0% vs. 6.1%,(019) was
significantly higher in lost patients than improvpdtients. This can be attributed to the difficuliytreatment of
these regions or their proximity to eyes and aatesranial fossa. Like other studies, the most comrmvolved
sinus was ethmoid (n = 16, 87%) and maxillary (8% 75.6%). Septum was involved in almost one fourdt
patients. In other studies, ethmoid involvement associated with the increased risk of mortalit§][However,
this study found no significant relationship, whitdn be due to the increased clinical suspicioneamty diagnosis.
Nevertheless, like previous studies, involvementodfit and anterior cranial fossa still accounts &olarge
percentage of mortality. Like other studies [1Xjdescopic surgery was successful in controllingdisease. Two
patients underwent CSF leak repair due to skulé bagolvement and one patient received endoscopitrhent in
infratemporal fossa. Endoscopic surgery was naica®ed with serious complications. In one casrival carotid
artery ruptured in post-operational endoscopy, twhéd to death. However, its risk factors includaddence of
disease invasion to the carotid artery in spheswids found by pre-operational imaging and destrectature of
the disease. Endoscopic surgery is increasinglyrmet popular considering the underlying disordefshese
patients and advantages of endoscopic surgeryduociregy cost, time and mortality rate. The mean tiinoen
manifestation of symptoms to diagnosis was higheiniproved patients (6.8 + 1.1 vs. 4.3 + 1.7, P.608).
Moreover, the number of involved sites was lowerinproved patients (6.8 + 1.1 vs. 3.4 = 1.5, P 60Q),
indicating late diagnosis in early stages of theedse with lower involvement and milder symptoms ttulower
clinical suspicion. This reflects the need for reidg diagnostic threshold in patients with loweedfic findings.

Survival was higher in these patients compareddwipus studies [8]. Although one-fifth of patiemtseded further
surgery, about 80% of patients improved at a 6-mdoitow-up. One advantage of this study is thgéarnumber
of cases examined compared to previous studiesh@nadvantage is that the samples were collected2years,
which is less than similar studies. However, thislg had some limitations. One limitation is thpdyof the study
examining the number of cases. Considering the Easipe, complete analytic results cannot be ae€lielt was
better to conduct a cohort study with a larger dansize. Another limitation is the 6-month follovp-uLonger

follow-up may affect the results. In this regandattfier cohort studies with larger sample sizeslander follow-ups
are suggested for risk factors of mortality. Thiaynhelp better judgements about risk factors oftatity before

surgery. Early treatment of patients with sinus amogycosis by endoscopic surgery leads to higherivalrrate.

However, poor prognosis is associated with extrarnasolvement such as orbit and CNS involvement.
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