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Abstract

Background Oral geotrichosis is an infection caused by Geotrichum species. It is an uncommon opportunistic oral
fungal infection caused mainly by Geotrichum candidum and rarely found in immunocompetent hosts. This report
attempted to highlight a case of unusual geotrichosis, which requires accurate observation, as well as indicate

the appropriate diagnostic methods that may contribute to eliminating the misdiagnosis of this fungal infection.

Case presentation We report of unusual isolation of Geotrichum silvicola and Geotrichum candidum from the oral
cavity of a 15-year-old immunocompetent female with a sign of oral geotrichosis. The isolation of Geotrichum silvi-
cola and Geotrichum candidum was performed using Mitis Salivarius Agar. After a month of prescribing appropriate
medication and improving oral hygiene, the patient showed the absence of all the signs of geotrichosis without any
complaints and an improvement in overall oral health.

Conclusions The isolation of Geotrichum silvicola and Geotrichum candidum from the oral cavity of an immunocom-
petent patient is considered an unusual and rare case that documented for the first time.

Keywords Case report, Geotrichum candidum, Geotrichum silvicola, Geotrichosis, Oral geotrichosis

Background

Geotrichum species are arthroconidial yeasts belonging
to the Endomycetales family of the Ascomycota phylum.
They are yeast-like fungi since their colonies are similar
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Among Geotrichum species, the yeast Geotrichum
candidum is thought to be the most common cause of
Geotrichosis (Bose and Brizuela 2023; Pal et al. 2013;
Garza et al. 2018).

Geotrichum candidum is emerging as an opportunis-
tic pathogen that can produce disease in humans. This
organism was reported to be responsible for frequent
pulmonary cases as well as oral, bronchial, vaginal, cuta-
neous, and other human organs (Keene et al. 2019).

Oral geotrichosis, as with all opportunistic fungal
infections of the oral cavity, is frequently diagnosed in
immunocompromised patients and rarely in immuno-
competent hosts (Pal et al. 2013; Farzanegan et al. 2021).

Clinical features of oral geotrichosis are similar to those
of oral candidiasis and have been described in three clini-
cal appearances (pseudomembranous, hyperplastic, and
ulcerative).

It is a superficial fungal infection with a chronic inflam-
matory response in the underlying connective tissue
(Bonifaz et al. 2010; Shah et al. 2021).

Geotrichum silvicola, which is one of the species that
make up the genus Geotrichum, was first reported in
2005 and described as a species that belongs to a clade
of several Galactomyces species (Pimenta et al. 2005). To
our knowledge, no documentation has established a cor-
relation between G. silvicola and oral geotrichosis, nor
has it been isolated with G. candidum from the oral cav-
ity of the same patient. We thus document for the first
time the isolation of G. silvicola and G. candidum from
the mouth of immunocompetent patient presenting signs
of oral geotrichosis.

Case presentation

This study was conducted in the Department of Den-
tistry and Orthodontics at Usak University and was based
on the enumeration of streptococcal species in saliva
samples from 50 patients prior to orthodontic treat-
ment. During the first phase of the study, panoramic
X-rays were performed for all patients. Additionally,
morning blood and saliva samples were collected from
all patients prior to the start of orthodontic treatment.
Patients’ blood samples were processed, and a complete
blood count was conducted to assess any signs refer-
ring to abnormal levels in the blood. Before the collec-
tion of saliva samples, sterile container was given to the
patient. While the patient was sitting with his head tilted
forward in a quiet environment, the saliva accumulated
in the mouth was requested to be poured into the sterile
container. The patients were instructed to clean their oral
cavity with three clean-water oral washes prior to obtain-
ing the saliva. After that, all saliva samples collected in
sterile containers were sent to the Vocational School of
Health Services Department of Medical Services and
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Techniques Medical Laboratory. 100 ul of saliva from
each patient was inoculated and spread with sterile cot-
ton swabs on Mitis Salivarius Agar (Liofilchem, Roseto
degli Abruzzi TE, Italy), which was prepared without
adding potassium tellurite and incubated at 37 °C. After
two days of incubation, the culture results revealed an
unusual condition that was detected in a 15-year-old
female patient. The culture of this patient showed the
apparent growth of two different fungal colonies (Fig. 1).
Microscopic examination of both colonies revealed typi-
cal septate hyphae that broke to produce chains of hya-
line arthroconidia. The arthroconidal appearance took
different forms, such as barrel-shaped, rectangular, or
cylindrical, which is round at the ends (Fig. 2).

A subculture from the initial growth was performed on
Mitis Salivarius Agar without adding potassium tellurite
and revealed two types of dry white fungal colonies after
72 h at room temperature (Fig. 3). The morphology of the
two colonies was difficult to distinguish and appeared as
dry, buttery colonies that emulsified when touched with
a microbiological loop, which is an important clue that
indicates Geotrichum species. The MALDI-TOF test and
molecular identification results confirmed the two iso-
lates as G. silvicola and G. candidum (Abed et al. 2023).

After the unexpected results of the microbiological
examination, a careful intraoral examination was carried
out for the patient. The intraoral examination revealed
creamy, whitish-yellow patches, like a pseudomembra-
nous appearance, in the buccal mucosa of the right and
left cheeks (Fig. 4). An oral swab was taken from the sites
of the lesion after the patient was instructed to clean her
oral cavity with three clean-water oral washes and exam-
ined under the microscope. Careful examination revealed
the fungal structure of a chain of arthroconidia that
formed septate hyphae (Fig. 4).

A frontal view of the panoramic X-ray, which was taken
synchronously with saliva collection, showed an obvi-
ous narrowing of the air passages and deviation of the
nasal septum, with clear radiolucency of the sinus on the
right side. These results can provide evidence of fluid in
the sinus or a thickened mucous membrane, which is a
strong affirmation of a sinus infection (Fig. 5). Oral pseu-
domembranous and radiographic results were consist-
ent with microbiological results and strongly confirmed
oral geotrichosis due to Geotrichum species. The results
of the blood test indicated that the complete blood count
and white blood cell count were all at normal levels. In
the anamnesis taken from the patient, it was learned that
there were mouth sores approximately three months
prior, which may refer to the patient’s lack of interest in
maintaining dental good hygiene and could account for
the flourishing of this type of opportunistic fungi. She
had no chronic, immunological, genetic, haematological,
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Fig. 1 Growth of two different fungal colonies on Mitis Salivarius agar after 48 h (24 h incubation at 37°C and 24 h at room temperature (A). Colonies

of Geotrichum silvicola (B), and colonies of Geotrichum candidum (C)

malignant, or other conditions in her medical history
and had never had an operation or COVID-19. There
was no history of antibiotic use or smoking. She did not
complain about her mouth during the saliva sampling.
The patient complained only of headaches and pain at
sinus sites that supported radiographic observations.
The patient was diagnosed as immunocompetent with
oral geotrichosis caused by G. silvicola and G. candidum.
Miconazole mouth gel for two weeks and two types of
fluoride-free toothpaste twice a day were prescribed, and
the patient was advised to care for oral hygiene. After a
month, the patient was called to an observation session,
which showed the absence of all the signs of geotrichosis
without any complaints of headache, pain in the mouth
or in the sinus sites, and improvement in overall oral
health. Laboratory and radiology investigation revealed
total cure of oral infection.

Discussion

Geotrichum species have been reported as an upper res-
piratory and gastrointestinal tract inhabitants in 30% of
healthy people, and the isolation of this fungus from skin
and sputum samples taken from healthy individuals is
not uncommon (Heinic et al. 1992).

However, another report indicated that G. candi-
dum may be part of the normal flora of the oral cavity
or found as a contaminant. The report concluded that
the infection caused by this fungus is probably endog-
enous, making it similar to the infection caused by

Candida spp. (Bonifaz et al. 2010). Depending on organ
involvement, geotrichosis is classified into pulmonary,
bronchial, intestinal, cutaneous, or mucosal (oral) types
and usually occurs in immunocompromised individuals
(Rajendra Santosh et al. 2021).

Oral geotrichosis clinically mimics the oral pseu-
domembranous associated with Candida spp. (Shah
et al. 2021; Rajendra Santosh et al. 2021).

The pseudomembranous sign is found in 75% of
patients with oral geotrichosis, and the symptoms
appear as creamy-white pseudomembranous patches
with an erythematous background on the tongue, and
on the cheeks (Bonifaz et al. 2010).

These results are consistent with the pseudomem-
branous found in our patient which was resembled
oral candidiasis. The lesion was whitish to creamy, and
could be easily removed with a cotton swab, leaving an
erythematous mucosa surface. It was located as patches
on the buccal mucosa of the cheeks. The X-ray find-
ings of our patient revealed an obvious sign of sinusitis,
which is strong evidence that supports the presence of
geotrichosis.

Cases of fungal sinusitis have increased over the past
several years. Dematiaceae and Aspergillus families of
fungi are frequently identified as causative agents in
these cases (Marglani and Shaikh 2015).

These types of sinusitis have been divided into inva-
sive and noninvasive types. Noninvasive types occur in
the forms of fungal infestation, allergic fungal sinusitis
and fungal ball (Deutsch et al. 2019).
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Fig. 2 Microscopic examination of Geotrichum sivicola and Geotrichum candidum colonies after 1 week of growth on Mitis Salivarius Agar. Aland
A2 photos show hyphae and arthrospores of Geotrichum sivicola. The hyphae are septate, and the arthroconidia are hyaline and of elongated
rectangular form. Photos B1and B2 show hyphae and arthrospores of Geotrichum candidum. The hyphae are hyaline with a typical septate.
Fertile hypha are fragmented to produce slightly inflating arthroconidia with different shapes ranging from rounded to cylindrical (barrel-shaped

or rounded at the ends). Magnification x400

Allergic fungal sinusitis appears as a form of rhinosi-
nusitis in immune-competent atopic people. It is fre-
quently found in young individuals, with a mean age of
approximately 21 years (Mohammadi et al. 2017).

Patients with allergic fungal sinusitis usually suffer
from several symptoms, ranging from chronic sinusitis
to headache. Although pain is a rare sign, seven patients
who made up a percentage of (26%) in one survey com-
plained of headaches, eyesore, and facial pain. In the
same survey, of 27 cases of fungal sinusitis, two were
found to be caused by G. candidum. The two cases were
female; one was diabetic, and the other had no predispos-
ing factors and complained of nasal congestion (Moham-
madi et al. 2017). In our study, the patient reported
headaches and facial pain that were consistent with the
results of the previous survey. Another study isolated
G. candidum from a 45-year-old woman diagnosed
with diabetes mellitus and hypertension and reported

rhinosinusitis (Benachinmardi et al. 2020). Until a few
years ago, Geotrichum species had not been relevant as
pathological agents. However, opportunistic infections
caused by these fungi have begun to increase due to the
increasing number of immunocompromised people
(Vaux et al. 2014).

Patients with predisposing factors such as tuberculo-
sis, diabetes, lymphoma, leukemia, Human Immuno-
deficiency Virus, and immunosuppressive therapy are
the target of G. candidum, which causes opportunistic
infections in these individuals. Most infections caused by
this fungus occur in adults, and women are slightly more
frequently affected (Bonifaz et al. 2010; Sfakianakis et al.
2007). Although geotrichosis is rarely observed in immu-
nocompetent hosts, one study reported a case of urinary
tract infection due to G. candidum in a young immuno-
competent female patient after catheterization (Shinde
et al. 2015). The severity of the clinical feature was found
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Fig. 3 Sub-culture from initial growth on Mitis Salivarius Agar after 72 h at room temperature shows a colony of Geotrichum candidum that appears
soft, cottony, filamentous, and membranous with radial furrows (A). The Geotrichum silvicola colony appears white, flat, dry, and powdery
to fine-haired (B)

Fig. 4 Intraoral examination revealed a creamy, yellow-whitish, pseudomembranous patch in the buccal mucosa of the right (A) and left (B) cheeks
of the patient. C Microscopic examination of the oral swab from the sites of lesion revealed fungal structure of a chain of arthroconidia that formed
septate hyphae (black arrows)
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Fig. 5 A panoramic x-ray, frontal view, shows an abnormality

in the vaults of the right sinus. The image shows a noticeable

narrowing of the air passages and a deviation of the nasal septum.

There is also clear radiolucence of the sinus on the right side (white

arrow), which may indicate a thickening of the sinus wall and fluid
inside the sinus

to be lower in immunocompetent patients and seldom
reported (Zein et al. 2020). The patient in our study was
a 15-year-old woman and immunocompetent individual
who complained of non-serious oral geotrichosis. To our
knowledge, this may be considered a very rare occur-
rence that has not been reported before. Regarding G.
silvicola, which was first described in a report published
in 2005, we found two Chinese case reports published in
2004 and 2006 that indicated the isolation of G. silvicola.
The first case was in a 9-year-old boy who had a kerion-
form lesion on his scalp, and the second case was of toxic
epidermal necrolysis associated with geotrichosis due to
G. silvicola (Li et al. 2004; Gao et al. 2006).

However, there are no published reports indicating
that G. silvicola is isolated from the mouth. In our case,
we reported for the first time the isolation of this fungus
orally from a patient complaining of geotrichosis, which
is also a very rare case that was documented for the first
time. The isolation of G. silvicola and G. candidum at the
same time from the oral cavity of the immunocompetent
patient is reported for the first time in our study. The iso-
lation of G. silvicola and G. candidum was performed
in our study on Mitis Salivarius Agar. According to the
technical data sheet of LIOFILCHEM, this medium is
manufactured and designed with supplements for the
selective isolation of viridans streptococci and entero-
cocci from specimens containing mixed microbial flora
(LIOFILCHEM 2016). We discovered that without add-
ing potassium tellurite G. silvicola and G. candidum were
successfully cultured and gave diagnostic morphology on
this medium. These results could open the door to fur-
ther studies to experiment this medium for testing and
comparison with classic means, such as Sabouraud and
Mycosel agar, for the isolation of the main fungal patho-
gens that can affect the oral cavity, such as Candida, His-
toplasma and Paracoccidioides.
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Conclusions

Reports about Geotrichum species as etiological agents
among immunocompromised patients have been increas-
ing in recent years. We believe that misreporting or mis-
diagnosis with other species, like Candida, could be the
reason it is rarely reported. An earlier study also suggested
this rationale (Kassamali et al. 1987). Further studies of
this fungus are essential to determine if it is present in the
mouth as normal flora or as a contaminant. In addition,
study the possibility of immunocompetent individuals
being infected with this fungus and whether minor disor-
ders in those individuals turn this fungus into an oppor-
tunist. More importantly, we think it’s critical that dentists,
microbiologists, and radiography specialists collaborate
and conduct a complete examination in order to diagnose
this type of opportunistic infection. Moreover, the choice
of the appropriate medium and the cultivation of this fun-
gus under appropriate conditions, as well as the use of
molecular analysis, can contribute to the successful isola-
tion of these species and make a final diagnosis to eliminate
the misdiagnosis.
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