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Abstract: Invasive fungal rhinosinusitis (FRS) is a rare but intractable infectious disease of 
the sinonasal region with destructive direct infiltration into surrounding tissues, such as the 
bone, orbit and brain, and potential dissemination to systemic organs. Symptomatic assess-
ments and imaging are frequently not sufficiently diagnostic, and histopathological examina-
tion is essential for definite diagnosis of FRS. We herein report a case of chronic invasive 
FRS (CIFRS) in a 58-year-old Japanese male with end-stage diabetic nephropathy that 
required maintenance dialysis after graft rejection of living kidney transplantation. His initial 
main clinical presentation was sinus gangrene, which gradually progressed from the para-
nasal sinus to the nasal septum and oral palate, but not towards the intracranial or orbital 
region, for two months. The patient was first strongly suspected to have extranodal natural 
killer/T cell lymphoma (ENKTL), nasal type, a subtype of malignant lymphoma, based on 
the macroscopic appearance of the gangrene, expansion pattern and high serum soluble 
interleukin-2 level; however, repeated biopsies and eventual resection led to diagnosis of 
CIFRS due to Aspergillus niger and Mucor. The disease was improved by surgical resection 
in combination with antifungal pharmacologic treatment with liposomal amphotericin B and 
voriconazole. CIFRS typically occurs in immunocompetent patients and shows intracranial 
progression, but this case shows that atypical CIFRS with an uncommon expansion pattern 
can occur in an immunodeficient patient. 
Keywords: chronic invasive fungal rhinosinusitis, diabetes mellitus, maintenance dialysis, 
extranodal natural killer/T cell lymphoma, nasal type

Introduction
Fungal rhinosinusitis (FRS) presents with various clinical manifestations depending 
on the immune status, and the incidence has increased due to an increase in 
immunosuppressed patients with diabetes mellitus (DM) and cases with acquired 
immunodeficiency after chemotherapy or immunosuppressant therapy.1–3 

Extramucosal non-invasive forms of FRS, including superficial sinonasal mycosis, 
allergic FRS and fungal ball, are common in daily practice, whereas invasive forms, 
such as chronic invasive FRS (CIFRS) and acute fulminant invasive FRS (AIFRS), 
are rare. The prognosis of invasive FRS is poor due to its aggressive disease 
manifestation with destructive invasion of surrounding tissues, especially intracra-
nial and orbital lesions, and occasional dissemination to systemic organs.1–6

Since clinical symptoms, gross appearance and imaging findings are frequently 
similar to those of malignant tumors or granulomatous diseases,2,3,7 a histopathologic 
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examination is required for the correct diagnosis and appro-
priate treatment choice for invasive FRS.8–10 However, diag-
nosis is not always straightforward, even with 
histopathologic assessments. Here, we report a case of clini-
cally atypical CIFRS in an immunocompromised patient that 
expanded towards the nasal cavity and oral palate, but not to 
the intracranial region.

Case Report
A 58-year old Japanese male with type 2 DM and related 
end-stage chronic renal failure (CRF) was referred to our 
hospital for diagnosis and treatment of rhinosinusitis of 
undetermined etiology. The patient visited a local hospital 
complaining of headache, a depressed nasal bridge and 
nasal dryness with purulent rhinorrhea. He had a history 
of living renal transplantation for CRF. Removal of the 
grafted kidney had become necessary due to acute rejec-
tion one month before he became aware of sinonasal 
symptoms, and he had been treated by maintenance hemo-
dialysis. Immunosuppressants started just after transplan-
tation had already been discontinued by the day of his first 
visit.

At the onset, a computed tomography (CT) scan 
showed the partial fracture of septum and soft tissue den-
sity in the paranasal sinuses (Figure 1A and B). The 
patient was initially suspected to have sinusitis, but the 
paranasal pyogenic lesion gradually progressed to devel-
opment of nasal septum perforation, crust formation and 
saddle nose. Eventually necrotic tissue penetrated through 
the hard palate to the oral cavity after one month of 
therapy, and the lesion was considered to be a hidden 
tumor of extranodal natural killer/T cell lymphoma 
(ENKTL), nasal type. A biopsy of the necrotic tissue 
from the nasal cavity and hard palate had been performed 
at the previous hospital, but no diagnostic specimen was 
obtained. In the absence of definite histopathologic find-
ings, the patient was suspected to have ENKTL, nasal type 
based on the macroscopic appearance and laboratory data. 
He was admitted to our hospital for further examination 
and treatment at three months after onset of rhinosinusitis.

On admission, the patient had a deteriorated condition 
and his Eastern Cooperative Oncology Group performance 
status was grade 3. Endoscopic examination revealed the 
perforation of nasal septum, large amounts of crusts in the 
nasal cavity (Figure 2A), and necrotic tissue on the hard to 
soft palate (Figure 2B). In addition, rotten bone appeared, 
when the crusts were removed. Blood tests revealed 
a normal leukocyte count of 6.20×109/L (normal range: 

3.30–8.60×109/L) comprising 71.0% neutrophils (normal 
range: 39.8–70.5%) and 2.0% eosinophils (normal 
range:0.6–5.4%). Serological examination identified eleva-
tion of blood urea nitrogen to 79.1 mg/dL (normal range: 
8.0–20.0 mg/dL) and creatine to 5.87 mg/dL (normal 
range: 0.65–1.07 mg/dL). Hemoglobin A1c (NGSP) was 
5.9% (normal range: 4.9–6.0%). Soluble interleukin-2 
receptor (sIL-2R) was markedly elevated to 3280 U/mL 
(normal range: 157–474 U/mL) and C-reactive protein was 
slightly elevated to 1.71 mg/dL (normal range: <0.20 mg/ 
dL). β-D glucan was elevated to 18.1 pg/mL (normal: 
<11.0 pg/mL), while Aspergillus antigen, EBV-DNA and 
anti-neutrophil cytoplasmic antibody were negative. Nasal 
bacterial cultures failed to detect the pathogenic microor-
ganism. Magnetic resonance imaging (MRI) showed 
destruction of the nasal structure with loss of the septum, 
and abnormal mucosal thickening and mucus retention in 
the sinuses, but no tumor was detected in the sinonasal 
region (Figure 3). The destructive area did not reach the 
intracranial region, despite expansion and penetration 
towards the oral cavity. Repeated conventional biopsies 
of small tissue samples from the surface of sinus gangrene 
using biopsy forceps showed the presence of necrotic 
tissue with numerous fungi, including Candida species 
and Mucor, and Actinomycetes, which extended deep 
below the mucosa (Figure 4A and B). However, it was 
difficult to conclude whether those microorganisms were 
truly pathogenic or merely contaminations, as the histolo-
gic finding lacked key-point features for the diagnosis of 
CIFRS, such as fungal invasion within the vessels or 
mucosal/vascular necrosis, perhaps due to massive tissue 
destruction by necrosis which caused the disappearance of 
findings for vascular invasion and mucosal/vascular necro-
sis. It was also difficult to make a definite differential 
diagnosis from malignant lymphoma, such as ENKTL, 
nasal type, due to the small tissue volume of the biopsied 
samples.

Accordingly, we tentatively diagnosed CIFRS and 
started antifungal treatment with liposomal amphotericin 
B (L-AMB), while careful attention was paid to possible 
emergence of ENKTL. However, the gangrene still con-
tinued to expand towards the soft palate despite treatment 
with L-AMB for two weeks, and, indeed, CT examination 
showed no major improvement of sinus abnormal lesion 
(Figure 1C and D). Therefore, we next performed endo-
scopic sinus surgery under general anesthesia with the aim 
of both removal of necrotic tissue and histopathologic 
examination. MRI after endoscopic surgery showed the 
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Figure 1 Computed tomography (CT) at the level of the maxillary sinus (A and C and E) and the ethmoid sinus (B and D and F). (A and B) The nasal septum fracture and 
soft tissue density in sinus cavity were observed at the onset, those were not remarkable changed just before endoscopic sinus surgery (C and D). (E and F) Follow-up CT 
scan after endoscopic surgery (before additional surgery) showed the removal of fractured nasal septum and the improvement of mucosal thickening.
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removal of septum, but the residual soft tissue (Figure 5A 
and B). The resected specimen showed extensive infiltra-
tion of Aspergillus niger in the background of necrotic 
tissue, but again without evidence of tumor tissue (Figure 
4C–E), based on which we made a final conclusive diag-
nosis of CIFRS, despite the absence of finding for fungal 
vessel invasion. Thereafter, the patient was treated with 
oral voriconazole and routine nasal cleaning as an out-
patient, and his symptoms gradually improved. Follow- 
up CT scan (Figure 1E and F) and MRI (Figure 5C and 
D) showed no intracranial extension and the gradual 
improvement of the mucosal thickening, however, he 
unfortunately experienced a skin perforation of the nasal 
root after antifungal treatment for seven months, and an 
additional operation was performed to remove residual 
necrotic tissue on the palate and paranasal sinuses eight 
months after his first admission to our hospital. Presently, 
there is almost no necrotic tissue in his nasal cavity and 
paranasal sinus (Figure 2C and D) and MRI shows only 
slight residual mucosal thickening (Figure 5E and F).

Discussion
FRS is classified into invasive and non-invasive forms 
with and without fungal infiltration into mucosa.1–6,11 

Invasive FRS is further subcategorized into AIFRS, 
which normally progresses within four weeks, and 
CIFRS, which progresses over more than four weeks.2,4 

Aspergillus is the most frequent pathogen for FRS and 
Mucor is also commonly causative, regardless of the 
FRS subtype.1–6 Malignant diseases such as lymphomas 
or epithelial carcinomas, and non-malignant diseases, 
including granulomatosis with polyangiitis (ie Wegener 
granulomatosis) and FRS, can destroy the normal nasal 
and sinus structure and cause gangrene. Among these 
diseases, a distinct pathological and clinical characteristic 
of invasive FRS is related to the biological characteristics 
of Aspergillus and Mucor; that is, their preference for 
intracranial invasion due to the vascular affinity of fungi. 
This unique characteristic is also associated with the 
increased incidence of systemic dissemination leading to 
diseases such as meningitis, encephalitis, abscesses, infec-
tious aneurysms, cerebral infarction, and cerebral hemor-
rhage in invasive FRS.12–14

Despite its unique features, definite diagnosis of inva-
sive FRS is frequently difficult in daily clinical practice 
because the gross appearance and symptoms of invasive 
FRS due to destruction of the sinus and nasal cavity are 
frequently similar to those in the other diseases mentioned 

Figure 2 Endoscopic findings of progressive gangrene. (A) The destroyed nasal cavity was heavily crusted on admission. (B) Necrotic tissue on the oral palate at admission. 
(C) Sphenoid sinuses and (D) palate defect four months after additional necrotomy. Almost no necrotic tissue remained at either site.
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above.2,3,7 The sensitivity of culture tests for pathogenic 
fungi is insufficient5,15 and the diagnostic powers of ima-
ging modalities are also limited for invasive FRS, although 
septal enhancement or loss of contrast enhancement on 
MRI is informative in the differentiation of invasive FRS 
and malignant tumors.16,17 Therefore, histopathological 
assessment is required for diagnosis of FRS.5,10,15,18 

However, even in the absence of tumor cells in 
a biopsied specimen, it is not always easy to exclude the 
possibility of a false-negative test for the presence of 
a cancerous disease that has developed around the necrotic 
lesion, especially in a case in which only a small biopsy 
specimen of the gangrenous lesion is available for 
assessment.

The present case was finally diagnosed as CIFRS based 
on histopathologic examination of a relatively large 
resected specimen and the time needed for progression of 
over two months. However, the diagnosis was confusing 
for several reasons at initial presentation. First, the expan-
sion pattern of the gangrene was uncommon for invasive 
FRS, as it only extended from the sinus to nasal septum 
and nasal cavity to oral palate, but not towards the 

intracranial or orbital region. The clinical appearance, 
including the expansion pattern, imaging tests and high 
serum sIL-2R level all initially suggested malignant lym-
phoma, especially ENKTL, nasal type, which is more 
common in Asian patients. This is a relatively rare subtype 
of malignant lymphoma that normally causes mucosal 
necrosis and destruction of nasal and sinus structures, 
which can make detection of lymphoma cells in necrotic 
tissue difficult, and this in turn made the differential diag-
nosis difficult. As shown in our case, endoscopic biopsy is 
more appropriate for diagnosis of FRS because it can more 
reliably exclude the presence of malignant disease. 
However, a smaller biopsy is normally preferred for diag-
nosis of both infectious and cancerous diseases to avoid 
dissemination of microorganisms and tumor cells in daily 
practice. Therefore, careful consideration is needed for the 
indication of a larger biopsy, and it should be noted that 
endoscopic sinus surgery was performed as therapy for 
intractable gangrene, as well as for diagnosis, in our case.

A second difficulty with diagnosis was that invasive FRS 
normally develops as an acute fulminant form in immuno-
compromised patients, especially those with DM.14 

Figure 3 Magnetic resonance imaging (MRI) on admission. Horizontal views of (A and D) T1-weighted, (B and E) T2-weighted, and (C and F) FLAIR images at the level of 
(A–C) the maxillary sinus and (D–F) the eyeballs. The nasal septum was disrupted (A–C) and structural deformation with mucosal thickening and fluid retention were 
observed in the maxillary, ethmoid and sphenoid sinuses (A–F).
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However, expansion of sinus gangrene took more than two 
months in our frail and immunocompromised patient with 
DM, who had recently had a failed renal transplantation and 
was dialysis-dependent. It is of note that invasive FRS due to 
a combination of Aspergillus and Mucor was the chronic 
form and did not progress to the intracranial region, but 
subtle differences in immunosuppressive status among 
patients may cause different disease progression patterns in 
invasive FRS. Actually, control of DM was relatively favor-
able on admission and immunosuppressants had already 
been discontinued before onset of CIFRS, but the patient 
was still frail and immunocompromised. This suggests the 
importance of improvement of underlying immunosuppres-
sive disease, in addition to appropriate antifungal therapy, 
for successful treatment of invasive FRS. Finally, as also 
shown in our case, the prognosis of invasive FRS without 

orbit invasion has been found to be more favorable than that 
of FRS invading the orbit.19

In conclusion, we have reported an atypical case of 
CIFRS that was initially suspected to be ENKTL based on 
its unique progression pattern and laboratory data. This 
case suggests that CIFRS may occasionally occur in 
immunosuppressed patients and does not always progress 
towards the intracranial or orbital regions. In a case in 
which pathologic diagnosis is difficult with a small con-
ventional biopsy specimen, large resection of gangrene can 
be both therapeutic and diagnostic for invasive FRS.

Ethics and Consent Statement
Informed consent has been provided by the patient for the 
publication of the case report and accompanying images. 

Figure 4 Histopathological findings. (A) Infiltrations of Candida species and Actinomycetes in the background of necrotic tissue of the soft palate (hematoxylin and eosin (HE) 
staining, × 600). (B) Infiltration of Mucor in the background of necrotic tissue of the soft palate (HE, ×400). (C–E) Low- (×100) (C) and high- (×400) (D) power magnification 
views of resected gangrene. Brown spores of Aspergillus niger and surrounding calcium oxalate crystals were identified in the background of necrotic tissue (E). 
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The institutional approval was not required for the pub-
lication of the case details.
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Pharma, Nippon Shinyaku, Takeda, Shionogi, Asahi Kasei, 

Figure 5 MRI findings along with clinical course. Horizontal views of (A and C and E) T1-weighted, and (B and D and F) T2-weighted images at the level of the maxillary 
sinus after endoscopic sinus surgery (A and B), before the additional operation (C and D), and five months after the additional operation (E and F).
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