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INTRODUCTION

Acute invasive fungal infection (AIFI) of the nasal cavity 
and external nose is an infectious disease caused by fungi such 
as Mucor, Rhizopus, and Aspergillus. It occurs mainly when 
the immune response deteriorates after transplantation and 
can also occur in case of neutropenia led by the administra-
tion of immunosuppressants or chemotherapy, uncontrolled 
diabetes, autoimmune disease, etc. [1]. If the fungus invades 
the mucous membranes of the nasal cavity or sinuses, muco-
sal edema, degenerative change such as dryness or paleness, 
and persistent crusting can be observed in endoscopic exam-
ination. When a thrombus is formed after it further progress-
es to a blood vessel, it causes ulcers and necrotic lesions of the 
skin and mucous membranes [2].

AIFI is a rare disease but has a high mortality rate. There-
fore, it is important to make sure that doctors conduct an ac-

tive differential diagnosis to prevent any delay in treatment 
when mucosal lesions in the nasal cavity are observed in im-
munocompromised patients.

Intranasal herpes simplex virus (HSV) infection is mainly 
caused by HSV type-1 [3]. It appears as clustered blisters or ul-
cers in skin lesions accompanied by symptoms such as ery-
thematous changes, and causes pain, itching, and burning. 
However, it can be expressed in various clinical manifesta-
tions in immunocompromised patients and is sometimes con-
fused with cutaneous lymphoma because lymphocyte infil-
tration is accompanied by histopathology [4]. The authors 
analyzed two cases of HSV infection, not AIFI, in a biopsy for 
diagnosis of necrotic lesions of the nasal mucosa and skin sur-
rounding the external nose in immunocompromised patients 
in order to provide clinical clues of HSV infection and exam-
ine the diagnosis and treatment of two diseases with complete-
ly different prognosis and treatment methods.

CASE REPORT

Case 1
A 29-year-old male patient, who had undergone allogeneic 

peripheral hematopoietic stem cell transplantation for severe 
aplastic anemia, developed necrotic lesions on the skin of the 
left nasal septum and columella while receiving treatment for 
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neutropenic fever and septic shock. Debridement was con-
ducted at a different hospital, and fungal infection was con-
firmed during histological examination. He was transferred 
to our hospital, and antifungal drugs were administered with 
suspicion of having fungal infection in the liver and lungs. 
The patient complained of nasal obstruction due to a large 
amount of crusts in the left nasal cavity. There were no other 
nasal symptoms such as rhinorrhea or postnasal drip. He also 
had no previous experience of being diagnosed with or treat-
ed for rhinosinusitis. On examination, a large amount of ery-
thematous changes and hemorrhagic crusts were found in the 
columella, subnasale to alar rim in the left nose, and that there 
were mucosal paleness and ulcerative mucosal changes ac-
companied by edema and pallor in the anterior septum and 

lateral mucous membrane of the inferior turbinate (Fig. 1A). 
For tissue diagnosis and treatment, debridement and biopsy 
were performed. There was no improvement in the intrana-
sal lesion after the operation. A few days later, new ulcerative 
lesions were developed on the lip and gingiva of the left max-
illary second molars (Fig. 1B). Magnetic resonance imaging 
confirmed infiltrative lesions and mucosal edema with T1 en-
hancement in the left nasal vestibule and anterior nasal cavity. 
In the inversion recovery image, an infiltrating inflammatory 
lesion with non-uniform high signal intensity was observed 
(Fig. 2). On the final biopsy, HSV type-1 was identified in both 
the left nasal vestibule and the left inferior turbinate mucosa, 
and no evidence of fungal infection was found. Then, the ad-
ministration of an antiviral agent (acyclovir) was initiated. 

Fig. 1. Endoscopic finding of patient 1. A: Hemorrhagic crusts on an erythematous base are seen from columella, subnasale to alar rim 
in left nose. Ulcerative mucosal lesion with edema and pallor extends from anterior septum and lateral mucosa to inferior turbinate in left 
nasal cavity. B: New ulcerative lesions and pallor in lower lip, upper lip, anterior tip of tongue and right maxillary second molar adjacent gin-
giva (white arrows).
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Fig. 2. MRI finding of patient 1. A: T1-weighted image. B: T1-enhanced image showing soft tissue infiltrative lesion by invasive herpes 
simplex virus (HSV) infection (white arrow) in left anterior nasal cavity and vestibule. C: Short TI-inversion recovery image.
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However, the recovery of the mucosal lesion was slow. Since 
there was a history of previous intranasal fungal infection con-
firmed and the patient was in a state of persistent immuno-
suppression, debridement under general anesthesia and mu-
cosal flap of the middle turbinate in the mucosal defect were 
additionally performed to exclude AIFI mixed infection. How-
ever, the second biopsy in hematoxylin and eosin (H&E) stain-
ing (Fig. 3) and immunostaining in both the left vestibular 
and inferior turbinate mucosa confirmed only HSV type-1 in-
fection, and there was no evidence of fungal infection. Although 
intravenous administration of antiviral agent and application 
of antiviral ointment were continued, mucosal lesions of the 
nasal cavity and skin lesions around the nose were maintained 
without significant change at first. Then, the administration 
of intravenous antiviral drugs was stopped after 3 weeks, and 
the topical antiviral was in continued use. Although skin and 
mucosal lesions improved later, the hematopoietic stem cell 
transplantation failed. As a result, the patient died from sepsis 
and intraparenchymal hemorrhage.

Case 2 
A 76-year-old male patient undergoing chemotherapy for 

diffuse large B-cell lymphoma was referred to the otolaryn-
gology department after developing painful ulcerative lesions 
in the oral and nasal cavity. The patient complained of nasal 
pain with no other nasal symptoms and had no history of di-
agnosis and surgery for rhinosinusitis. On endoscopic exam-
ination, a large amount of erythematous skin changes and 
hemorrhagic crusts were observed in the anterior part of the 
right nasal septum and vestibule. When the crusts were re-
moved in the anterior part of the right nasal septum, an ul-
cerative lesion accompanied by mucosal edema and pallor 
was confirmed (Fig. 4A). In the oral cavity, multiple ulcers with 
erythematous changes were found on the dorsal part of the 
tongue, hard palate, and bilateral lateral pharynx. As AIFI was 
suspected, biopsies were performed for mucosal lesions in the 
nasal vestibule, nasal septum, and nasal cavity, respectively. 
However, there was no evidence of fungal infection confirmed 
in the frozen section biopsy. Although soft tissue swelling was 

Fig. 3. Pathologic finding of patient 1. A: H&E staining (×200). B: H&E staining (×400). Mixed inflammatory infiltration, multinucleated gi-
ant cells (white arrow) and intranuclear inclusion (black arrow) are seen.
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Fig. 4. Endoscopic findings of patient 2. A: Before antiviral treatment. Hemorrhagic crusts on an erythematous base are seen along to 
subnasale and columella in right nose. Ulcerative mucosal lesions and pallor are also seen along anterior septum in right nasal cavity. 
Multiple ulcerative lesions are seen on dorsal tongue, hard palate, and lateral pharyngeal wall. B: After antiviral treatment.
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found in the right nasal cavity adjacent to columella based on 
computed tomography, there was no evidence of infiltration 
into the surrounding fat surface or bone erosion (Fig. 5A). 
Based on the treatment experience of the previous patient, 
HSV infection was suspected of diffuse mucosal lesions of the 
oral and nasal passages, and an antiviral agent (acyclovir) was 
administered intravenously for 1 week. In the final report of 
biopsy including immunostaining, HSV type-1 was identified 
and there was no evidence of fungal infection. After intrave-
nous antiviral administration, there were improvements in 
erythematous skin changes in the nasal septum and nasal ves-
tibules, as well as crusts and erosive mucosal lesions. After dis-
charge, the drug was switched to oral antiviral drug (valacyclo-
vir), and skin and mucous membranes were almost normalized 
(Fig. 4B). The computed tomography also confirmed the im-
provement of edema in the right nasal vestibule and intrana-
sal mucosal membrane (Fig. 5B).

DISCUSSION

HSV is a double-stranded deoxyribonucleic acid virus with 
a pathophysiology of latent infection in neural tissues such as 
dorsal root ganglion, sympathetic ganglion, and peripheral 
nerve after primary infection, and is activated depending on 
the systemic and immune status. In the head and neck area, 
the infection occurs due to gingivostomatitis, pharyngoton-
sillitis, and eye infection [3]. Clustered blisters, erythematous 
changes, and crusts are observed after the infection and ac-
companied by symptoms such as pain, itchiness, and burning 

sensation. However, atypical clinical features can be exhibited 
[4] in immunocompromised patients and may be expressed 
similarly to AIFI with a high mortality rate.

Differentiating between HSV infection and AIFI is very criti-
cal because AIFI has only 50%–60% of a 6-month survival 
rate [1,5] and treatments such as rapid antifungal treatment, 
early debridement of mucosal lesions, and correction of un-
derlying diseases are important for prognosis [6]. In fact, it is 
reported in some papers that early debridement and rapid re-
covery of absolute neutrophil counts improve the survival rate 
of AIFI [1,7,8].

AIFI is characterized by mucosal edema, pallor, dry nasal 
mucosa, necrotic tissue, and repeated intranasal crusts, and 
concentrated mucus of green, brown, or gray color may be ob-
served when accompanied by rhinosinusitis [3]. For immu-
nocompromised patients, AIFI is accompanied by ocular in-
vasion in about 32%, and the 6.5% may progress as intracranial 
invasion. Such complications can be evaluated through mag-
netic resonance imaging. In computed tomography, symp-
toms such as nasal and sinus mucosal edema similar to bac-
terial sinusitis and bone erosion in the late stage of infection 
can be confirmed. However, the diagnostic value of imaging 
tests for AIFI is not high due to the low sensitivity and speci-
ficity of tests [9].

Therefore, it is necessary to preferentially identify AIFI by 
synthesizing risk factors and underlying disease history when 
nasal skin and intranasal mucosal lesions with necrotic change 
occur in the nose of immunocompromised patients, rather 
than simply referring to clinical findings or imaging tests, and 

Fig. 5. Enhanced CT finding of patient 2. A: Before antiviral treatment. Soft tissue swelling (arrow) is in right nasal cavity adjacent to colu-
mella. B: After antiviral treatment. Previous mucosal thickening in right nasal vestibule and adjacent mucosal swelling are resolved.
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then perform a frozen section biopsy to check the presence of 
fungi in the tissue for a quick and accurate diagnosis. Unlike 
HSV infection, infiltration of inflammatory cells is not usually 
observed in H&E staining, and fungi mixed with fibrous tis-
sue in the blood vessel wall and intravascular space can be 
more easily distinguished in silver staining and periodic acid-
Schiff staining. In 30% of AIFI patients, the fungal culture can 
be tested negative. Then, in situ hybridization for the patho-
logical tissue makes it possible to confirm the fungal infection 
even when the culture test comes out negative and identify 
the type of fungal infection [10-12]. HSV infection can also be 
differentiated by pathologic findings after biopsy, but in some 
patients, clinical and simple pathological findings do not pro-
vide sufficient diagnostic evidence and additional inspections 
may be performed such as staining, Tzank smearing, virus 
culture test [4]. They are pathologically characterized by cell 
degeneration such as enlarged and pale keratinocytes with 
steel gray nuclei, marginated chromatin, multinucleated cells, 
and eosinophilic intranuclear inclusion. When tissue is ac-
companied by necrosis, the infection is not limited to the epi-
dermis, but invades the structure of the body such as sebaceous 
glands and hair follicles in the dermis, and a large number of 
inflammatory cells are infiltrated. For this case, it is necessary 
to differentiate it from benign skin lesions such as hematolog-
ical tumors, lupus, rosacea, erythema multiforme, and Wegen-
er’s granulomatosis and performing staining using HSV PCR 
swab, in situ hybridization, HSV antibody allows detailed and 
accurate diagnosis including virus subtypes (type 1 and 2). In 
the case of serological tests, it is highly likely to be false-posi-
tive as most people possess high levels of HSV antibodies. There-
fore, a single serological test is not effective in diagnosis [4,13].

The authors performed frozen-section biopsy with suspi-
cion of AIFI for necrotic lesions of the nasal skin and intra-
nasal mucosa in immunocompromised patients. Based on 
the result, there was no fungal infection in both cases and the 
final biopsy confirms the infection as HSV type-1. However, 
these cases were different from typical HSV skin infection as 
they were not accompanied by characteristic blisters or severe 
hemorrhagic lesions. The scope of the lesions in both cases 
was not limited to mucosal edema and ulcerative changes in 
the nasal and nasal septum, and erythematous changes and 
hemorrhagic scabs were accompanied in the skin around the 
nose including the nasal tip and alar rim. For both cases, ul-
cerative lesions accompanied by lesions were identified when 
scabs were removed. Unlike AIFI, which mainly showed crusts 
accompanied by old clots, these hemorrhagic lesions were 
characterized by mixed fresh blood. In both cases, ulcerative 
lesions accompanied by pallor and erythematous changes were 
additionally confirmed in the oral cavity and gums in both 
cases. This is consistent with the fact that HSV type-1 is most 

commonly expressed as gingivostomatitis [3], and it does not 
show typical herpetiform lesions or prodromal symptoms 
when the rare infection of the nasal mucosa occurs [14]. There-
fore, if intranasal mucosal lesions are found in immunocom-
promised hosts, confirming whether the presence of skin 
lesions in nasal cavity adjacent to columella outside the mu-
cosa and oral mucosal lesions are present will be a clue to dis-
tinguish HSV infection from AIFI. However, for immuno-
compromised patients, oral mucosal lesions accompanied by 
ulcerative changes can also be caused by other etiologies such 
as Epstein-Barr virus and Cytomegalovirus besides HSV infec-
tion and can also occur in oral mucositis and aphthous sto-
matitis after chemotherapy and radiation therapy. Therefore, 
careful examination is necessary [3].

The prognosis is usually good for HSV infection as in case 
2 if intravenous infusion of an appropriate antiviral agent, ap-
plication of topical ointment, and correction of underlying dis-
eases and immune-decreasing factors are combined together, 
and other papers also confirm the improvement within 2 
weeks [13,15]. Therefore, if there was no fungus in the frozen 
section biopsy for the nasal lesions in immunocompromised 
patients, immunostaining or HSV intranasal polymerase chain 
reaction smear should be performed to identify HSV infec-
tion. Proactive antiviral treatment can lead to a positive clini-
cal prognosis.

Since the number of reported cases of nasal skin and intra-
nasal HSV infection in immunocompromised patients is not 
large at home and abroad [13,15], the authors performed bi-
opsy and imaging tests with suspicion of AIFI. When necrotic 
lesions on the nasal mucosa and skin around the nose were 
expressed in immunocompromised hosts through the diag-
nosis and treatment process of case 2, they tried to provide 
clinical clues for diagnosis and therapeutic approaches. We 
believe this discussion is clinically meaningful.
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