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A B S T R A C T

Scedosporium apiospermum is a ubiquitous organism present in the environment and is rarely identified in rhi-
nosinusitis. We report a case of invasive rhinosinusitis with Scedosporium apiospermum which made a definite
diagnosis by metagenomic next-generation sequencing (mNGS) from a biopsy sample. The resection of the Sce-
dosporium apiospermum pathological mass was performed with low-temperature plasma radiofrequency ablation.
Six months of continuous oral voriconazole treatment was followed. The patient was asymptomatic with no signs
of recurrence during the next 1-year follow-up.
1. Introduction

Invasive fungal rhinosinusitis (IFR) is a disease of the paranasal si-
nuses and nasal cavity that typically affects immunocompromised pa-
tients, such as diabetes mellitus. Aspergillus spp., Dematiaceae spp. and
mucomycoses are the most commonly isolated pathogens. Infection
caused by the Scedosporium apiospermum are relatively rare. It is a major
challenge to make a quick and correct diagnosis in occasional cases due
to the atypical physical findings, ambiguous symptoms and imaging
manifestations. Currently, the gold standard for diagnosing IFR is evi-
dence of pathogen identification in anatomic pathology specimens.
Microbial culture or Gomori methenamine silver (GMS)-stained
anatomic pathology specimens are helpful to confirm the presence of
fungal organisms. However, because of the high negative rate, time-
consuming and low detection rate to pathogenic bacteria of the exist-
ing technology, the misdiagnosis rate is often increased and the best
time for treatment is missed. Here, we present a difficult-diagnosis case
of IFR caused by Scedosporium apiospermum identified by metagenomic
next-generation sequencing (mNGS) in 30 h from a biopsy tissue
sample.
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2. Case presentation

We report a 77-year-old female who suffered from persistent dis-
tending pain on the left side of the head and face with nasal obstruction
and hyposmia. She had a history of diabetes, but her blood sugar was
well-controlled. We attached the flowchart for diagnosis and treatment of
this case to elucidate the process (Figure 1). The patient first received an
examination in the neurology department, and a magnetic resonance
imaging (MRI) scan showed slight sphenoid sinus inflammation. The
patient responded poorly to analgesic treatment, computed tomography
(CT) and MRI scans after two months later visualized a left olfactory area
mass with dura invasion (Figure 2A, B). No abnormality was found on
neurological examination. Transnasal endoscopic mass biopsy was per-
formed by the otolaryngologist (Figure 2C). The biopsy specimen path-
ologic diagnosis was granulomatous lesions with a large number of foam
cells. Subsequent immune-related tests were negative, except for eryth-
rocyte sedimentation rate and C-reactive protein. Considering the high
possibility of special infection, we subsequently performed microbiologic
culture and GMS stain on pathology specimen obtained from the second
biopsy. Meanwhile, we transported fresh biopsy tissue samples to Beijing
ng).
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Figure 1. The flowchart for diagnosis and treatment of this case.
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Figure 2. Preoperative CT scan showed that the skull base was involved by the olfactory area mass, and the bone of the skull base was damaged (A). MRI showed that
the meninges were involved (B). A Scedosporium apiospermum mass was identified in the olfactory area during the surgical operation (C, black arrow indicates
lesion location).
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Genomics Institute for mNGS. The detailed process of mNGS was added
in Supplementary material. After 30 h, the results showed that an
infrequent fungus, Scedosporium apiospermum, was highly replicated,
with 1731 sequences (Figure 3). GMS-stained biopsy specimens showed
black particles (Figure 4A). However, the tissue fungal culture got
negative result. We also send patient blood sample for G assay and GM
assay for aetiologic diagnosis but got negative result. According to the
comprehensive judgment of medical history, clinical symptoms, labora-
tory examination, pathological examination and mNGS results, we
speculated that the patient suffered IFR caused by Scedosporium apio-
spermum. Then we carried out emergency surgical exploration under
general anaesthesia to clean out the resection of the Scedosporium apio-
spermum pathological mass through low-temperature plasma radio-
frequency ablation. Both tissue GMS staining and microbiological culture
after surgery yielded the same results as before. Voriconazole was
administered after the operation, with a dose of intravenous (IV) 200 mg
Q12 hours. The patient's headache gradually disappeared one week later.
After 2 weeks, MRI showed that a small amount of the Scedosporium
apiospermum mass still remained (Figure 4B). After 14 days of intrave-
nous administration, the maintenance dose is oral 200 mg Q12 hours
until 6 months after surgery. With more than 3 months of continuous oral
Figure 3. The Scedosporium apiospermum g
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voriconazole treatment, the mass completely disappeared (Figure 4C).
During the next follow-up at 1 year without treatment, the patient was
asymptomatic with no signs of recurrence on either clinical examination
or MRI.

3. Discussion

IFR is a rare and fatal infection. Aspergillus, Candida, and Mucor spe-
cies are the most common causative agents of IFR. Occasionally, other
lesser known fungal species, such as Paecilomyces variotii, have been re-
ported [1]. IFR caused by Scedosporium apiospermum, the aetiologic agent
in our case, has been reported infrequently before. A retrospective review
found isolated Scedosporium sp. in 5% of cases of acute IFR and in only
one case of chronic IFR [2].

Based on the immune status of the patient and histopathological
features, IFR has been divided into 3 categories: acute, chronic or
granulomatous [3]. Acute IFR is often reported in immunosuppressed
patients with rapidly progressive infections, and the mortality is as
high as 50–80% [4]. Although granulomatous IFR is less progressive,
an incorrectly diagnosed or missed case may also lead to central ner-
vous system involvement and even to a life-threatening condition [5].
enome sequences mapping by mNGS.



Figure 4. GMS-stained results showed some black particles but could not find mycelia (A). MRI showed that a small mass remained 2 weeks after the surgery (B). The
lesion completely disappeared after surgery and voriconazole treatment (C). * indicates sphenoid sinus.
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The diagnosis of IFR is challenging, especially for rare fungal-induced
cases. In this case, the initially suspected diagnosis was olfactory
neuroblastoma because a large mass could be visualized in the left
olfactory area on MRI and CT scans. Surprisingly, pathological biopsy
indicated that the specimens were rich in foam cells rather than
tumour cells. We realized that this was a special infection, and made
the second biopsy to detect pathogens. But both microbial culture and
GMS stained anatomic pathology specimens failed to find the path-
ogen. G assay and GM assay was also negative. Finally, mNGS was
employed, and the presence of rare Scedosporium apiospermum species
was identified in 30 h.

Early diagnosis is a key factor affecting the prognosis of IFR patients,
but the diagnosis of IFR is a major challenge because the identification of
fungal pathogens is difficult. Singh et al. found that out of 76 IFR patient
only 37 (48.68%) cases were found to be positive based on direct mi-
croscopy, culture, histopathology or polymerase chain reaction (PCR)
[6]. Among these patients only 21 (27.6%) cases were found to be pos-
itive by culture and 14 (18.42%) by histopathology. Furthermore, several
researches reported the positive rate of microbiology culture was less
than 30% [7, 8, 9]. Mroeover, it is reported that the fungal pathogens
were still difficult to detect after GMS-stained in false-negative frozen
sections on H&E stain of IFR patients [10]. These evidences demonstrate
that sometimes traditional identification methods, including
time-consuming microbial culture and histopathology, hard to identify
the pathogen quickly and precisely. Thus, a rapid and sensitive method
for detection of pathogens in clinical samples is urgently needed to di-
agnose IFR early.

Recently, mNGS has emerged as a sensitive technology capable of
detecting pathological organisms from human biopsy samples and body
fluids [11] and provides an unbiased assay. Since mNGS ensures the
detailed sequencing of the total DNA or RNA content of the microbiome
[12]. In addition, the results can be obtained in a short period of time.
Therefore, mNGS is a promising detection tool for the early diagnosis of
IFR, especially for acute IFR and rare fungal species IFR.

For the treatment of IFR, surgical intervention removed infection
tissues as soon as possible and combine with prolonged antifungal
therapy should be processed. In the case, we performed emergency sur-
gery to clean out the resection of the Scedosporium apiospermummass and
long-time antifungal agent voriconazole treatment. At the present, the
duration and efficacy of antifungal therapy is not widely known due to a
lack of large scales studies. A study reported that 57% of patients ach-
ieved response at a median of 103 days during the treatment of scedo-
sporiosis with voriconazole [13]. For this patient, after we continue more
than 3 months voriconazole treatment, MRI showed the remaining
4

Scedosporium apiospermum mass completely disappeared. However,
whether the treatment duration is proper should be further studied in the
future IFR cases.

In conclusion, the application of mNGS in clinical diagnosis is
considered to be very promising, not only because of its independence
from culture techniques but also because of its short turnaround time and
high sensitivity. However, mNGS is rarely used in clinical applications at
present, and more cases are needed to evaluate its accuracy and practi-
cability in the future.
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