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RESEARCH

RHINO-ORBITAL MUCORMYCOSIS IN THE
ELDERLY POPULATION AFTER COVID-19

AsstracT

Introduction: In this study, we aimed to retrospectively evaluate the
characteristics of mucormycosis cases seen in our clinic during the COVID-19
pandemic, the management of their treatment and the SARS-CoV-2 variants
that were dominant at that time.

Methods: The medical records of patients diagnosed with rhino-orbital
mucormycosis between March 2020 and July 2022 were retrospectively
evaluated.

Results: Nine patients were diagnosed with rhino-orbital mucormycosis.
Of these patients, six were male and three were female, and the patients were
between the ages of 65-75 (mean 69.2). After the diagnosis of mucormycosis,
antifungal  treatment was initiated with liposomal amphotericin-B. Eight
patients underwent surgery within 48 hours, only one patient refused to
undergo surgery.

Conclussions: Mucormycosis is a rapidly progressing opportunistic fungal
infection. Therefore, the most basic criteria determining mortality is the
early detection of about mucormycosis infection and to diagnose it as soon
as possible, especially in patients with an underlying immunosuppressive
condition. Once a diagnosis of mucormucosis has been established, risk factors,
especially blood sugar regulation, should be corrected. Furthermore, systemic
and local antifungal therapy shuold be initiated, and urgent debridement
should be performed.
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RHINO-ORBITAL MUCORMYCOSIS IN THE ELDERLY POPULATION AFTER COVID-19

INTRODUCTION

On the 7th of January 2020, the WHO defined a
new coronavirus (2019-nCoV) that had not been de-
tected in humans previously. On the 11th of Feb-
ruary 2020, the disease was named coronavirus
disease-19 (COVID-19) and the virus Severe Acute
Respiratory Syndrome Coronavirus -2 (SARS-CoV-2)
(1,2).

Since it was detected, SARS-CoV-2, which caused
the death of millions, has constantly mutated like
any other RNA virus. Although many variants were
detected after index virus identification in the first
cases in December 2019, five were classified as var-
iants of concern (VOC). On the 18th of December
2020, Alpha (B.1.1.7. United Kingdom), December
2020 Beta (B.1.351, South Africa), 11 th of January
2021 Gamma (S.1, Brazil), 11th of May 2021, Delta
(B.1.617.2, India) and on the 26th of November 2021
Omicron (B1.1.529, in multiple countries) have been
declared VOCs (3).

Mucormucosis is a rare opportunistic fungal in-
fection (0.005 to 1.7 per million) that progresses
rapidly (4). It is often caused by Rhizomucor, Mucor,
and Lichthimia spp. Fungi that cause mucor infec-
tion can be found in soil and mold or suspended in
air (5,6). Deterioration of the immune system, such
as Diabetes Mellitus (DM), transplantation, haema-
tological malignancies, neutropenia, iron overload,
long-term steroid use, human immune defficiency
viris (HIV), skin trauma, chemotherapy or intrave-
nous drug use, and inhaled saprophytic fungi can
be found in the paranasal sinuses and colonise the
nasal cavity (4,5,7). This affects the pterygopalatine
fossa, eroding the paranasal sinus wall, and spreads
to the brain and orbit (rhino-orbito cerebral mucor-
mycosis) or is observed as pulmonary, cutaneous,
gastrointestinal, or disseminated mucormucosis
(5). These fungi cause vascular thrombosis and tis-
sue necrosis owing to their invasive properties, and
causes a black scar in the nasal cavity or hard palate,
which is typical of mucormucosis (5,6).

Decreased numbers of routine doctor check-ups

due to pandemics, the deterioration of the control
of comorbid diseases by Covid 19 infection, high-
dose steroids used due to severe COVID-19 in-
fection, and the need for intubation, increases the
incidence of not only mucormycosis but also other
opportunistic fungal infections such as candidiazis
and aspergillozis (4,7). Mucormycosis infection is
more dangerous than other opportunistic infections
due is its ability to spread rapidly (4,7,8). A delay of
even a few hours in the diagnoses of patients may
cause the spread of the disease and even death. If
the patient is intubated or unconscious, it is very dif-
ficult to diagnose this opportunistic infection, which
progresses rapidly in the nasal passage.

In this study, we evaluated the characteristics of
the mucormycosis cases referred to our clinic and
the management of their treatment by evaluating
the dominant SARS-CoV-2 variant periods.

METHOD

The medical records of patients diagnosed with
rhino-orbital mucormycosis between March 2020
and July 2022 were evaluated retrospectively. Pa-
tients diagnosed with COVID-19 by PCR and whose
mucormycosis diagnosis was confirmed by histo-
pathological and direct microscopic methods were
included in the study.

All patients diagnosed with mucormucosis were
followed up by the Infectious Diseases, Ear Nose
Throat (ENT), and Eye Diseases departments using
a multidisciplinary approach. Demographic char-
acteristics of these patients, initial symptoms and
findings, PCR results for SARS-CoV-2, treatments
they received, hospital stay duration, presence of
DM and blood sugar levels, presence of other co-
morbid diseases, physical examination findings, im-
aging methods, and type of surgery were recorded
for patients who underwent surgery. Paranasal sinus
computed tomography (PNS-CT) and magnetic
resonance imaging (MRI) were performed for all pa-
tients to evaluate eye involvement.
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Approval for the study was granted by the Uni-
versity of Health Sciences Antalya Training and Re-
search Hospital Local Ethics Committee (date: 2021,
number: 333).

RESULTS:

All patients with mucormycosis were treated be-
tween June 2021 and November 2021. All patients
were diagnosed with COVID-19 based on naso-
pharyngeal swab sample examination with SARS-
CoV-2 real-time reverse transcription polymerase
chain reaction (RTPCR), all of which resulted in delta
variants. COVID-19 infection was defined as severe
when SpO2 was <90% or the respiratory rate was
>30 breaths/min at admisson or during hospitalisa-
tion(4). Nine patients were diagnosed with rinoor-
bital mucormucosis (Figure 1). Of these patients, six
were male and three were female, and the patients
were between the ages of 65-75 (mean 69.2). The
patient information is presented in Table 1.

Seven patients had uncontrolled DM. The mean
fasting blood glucose level of the patients was
283.27 mg/dL with a mean glycated haemoglobin
(HbA1c) of 10.8% (+£1.28). All patients were diag-
nosed by histopathological and microbiological
examination of tissue samples taken from the nasal
passage.

Figure 1. Rhinoorbital mucormucosis (orbita, eyelid and
facial skin involvement)
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The hospitalisation of patients diagnosed with
mucormycosis was between 1-85 days. Once mu-
cormycosis diagnosis was confirmed, patients were
administered 5-10 mg/kg/day intravenous lipo-
somal amphotericin B. Eight patients underwent
surgery within 48 hours. Informed consent was ob-
tained from all patients (first-degree relatives of the
intubated patients) before surgery. One patient did
not undergo surgery.

Medial maxillectomy and orbital exenteration
were performed on the affected side in all the pa-
tients who underwent surgery. All patients under-
went endoscopic sinus surgery, removal of non-vi-
able tissues, and excision of the septum excised
(Figures 2-3). Hard palate excision was performed
in four patients. Postoperatively, the patients were
followed-up with daily endoscopic examinations.
Repeated debridement was performed in all pa-
tients during follow-up. The patients were followed
up in the hospital for 20-95 days (mean 67.11 days)
after the surgical intervention. Three patients were
discharged from the hospital. The one patient who
refused surgery died because of septic shock, and
another five patients died while in the hospital due
to cardiac or pulmonary causes. All the patients
had unilateral eye involvement. In the patient that
did not undergo surgery, the other eye was also in-
volved 6 days after diagnosis (Figure 4).

DISCUSSION

Mucormycosis is a rapidly progressing opportunis-
tic fungal infection (4,8,9). If there is no rapid inter-
vention, it could reach the orbit and brain, causing

death.

Although mucormycosis develops after severe
COVID-19 infection, it has been reported that peo-
ple who have mild illness also develop mucormyco-
sis. The average time between COVID-19 infection
and the development of mucormycosis is 15 days
(6,7). However, mucormycosis infections have also
been reported 42-90 days post COVID-19 infection
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Table 1. Patients’ informations with mucormucosis.

Age/ |Comorbidity |Vari- [Hbalc |Side |Corticosteroid Anti-fun- | Anti [ICU Hos | Surgery Mor-
Sex ant treatment gal viral tality|
1 [73/M | DM (type 2) Delta 13,7 |Left |Dexamethasone 8 L-Amp B |Fav |Entube |62 |MM+OE+ESC Ex
mg for 7 days
2 |68/F | DM (type 2), Delta 14,7 |Right | Dexamethasone é L-Amp B |Fav |Entube |75 |HPR+M- Alive
HT, Obesity mg for 9 days M+ESC+OE+SE
3 |75/M | DM (type 1) Delta 10,8 |Left |[Dexamethasone 6 L-Amp B |Fav |None |69 |MM+ESC+OE+SE|Ex
mg for 10 days
4 |65/F | CKF, Drug Delta 5,7 |Right | Methylprednisolone |L-Amp B |Fav |None |95 |HPR+M- Alive
abuse 250 mg for 2 days M+ESC+OE+SE
and 80 mg for 5 days
5 |67/M | DM (type 2), Delta 12,6 |Right | Dexamethasone 6 L-Amp B |Fav |Entube |80 |HPR+M- Ex
HT mg for 10 days M+ESC+OE+SE
6 |72/M | Pancreas Ca, |Delta 4,6 |Left |Methylprednisolone [L-AmpB |Fav [None |45 |MM+ESC+OE+SE|Alive
CT,RT 100 mg for 3 days
and 60 mg for 7 days
7 |65/F | DM (type 2), Delta 13,2 |Right | Dexamethasone 6 L-Amp B |Fav |Entube |20 |None Ex
HT mg for 10 days
8 |72/M | DM (type 2), Delta 11,8 |Right | Dexamethasone 6 L-Amp B |Fav |Entube [82 |MM+ESC+OE+SE|Ex
HT mg for 7 days
9 |66/F | DM (type 2), Delta 10,7 |Left Dexamethasone 6 L-Amp B |Fav |Entube |76 |HPR+M- Ex
HT mg for 10 M+ESC+OE+SE

(DM: Diabetes Mellitus, CKF: Chronic Kidney Failure, Hos: hospitalisation time, L-Amp B (Liposomal Amphotericin-B).

Fav (Favipiravir), MM: medial maxillectomy, OE: Orbital exenteration, ESC: Endoscopic Sinus Surgery, HPR: Hard Palate Resection, SE:
Septum Excision)

(7). Therefore, if mucormucosis is suspected, a rapid
biopsy should be performed, and after histopatho-
logical and microbiological diagnoses, treatment
should be started as soon as possible. Particular
care should be taken in patients who are entubated,
are in intensive care units, or have other predispos-
ing factors.

The diagnosis of mucormycosis is typically made
by histological and microbiological examination of
the biopsy taken from the necrotic focus, with the
appearance of strip-like, irregularly circumscribed,
non-septate or less divided, wide hyphae, and verti-
cally angled hyphae (4,8,10). However, it should not
be forgotten that once biopsied lesions are detect-
ed, the disease has already begun. For this reason,
studies aiming to detect mucor DNA in the blood
and cerebrospinal fluid (CSF) are ongoing, so that

diagnosis can be established before lesions occur
(5).

Although there are many predisposing factors
for the development of mucormycosis, DM is the
most important factor determining morbidity and
mortality (7,10). The acidic environment created
by hyperglycaemia and ketoacidosis disrupts neu-
trophil chemotaxis, reduces neutrophil effects, and
impairs fungal phagocytosis.

Another important risk factor for mucormyco-
sis is steroid use. While steroids were not recom-
mended in the treatment of COVID-19 during the
first months of the pandemic, with the publication
of many study results reporting the benefit of us-
ing corticosteroids to supress the systemic inflam-
atory over-response in severe COVID-19 patients,
the Ministry of Health of our country launched a
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Figure 2. A-B: Left rhinoorbital mucormucosis PNS CT and examination findings C-E: Subtotal maxillectomy and orbital
exenteration intraoperative images F: Postoperative paranasal sinus CT

new COVID-19 guideline on the 2nd August 2020,
instructing that “For those in need of oxygen, 6
mg/day dexamethasone (or equivalent glucocorti-
coids, such as 40 mg/day prednisolone or 32 mg/
day methylprednisolone) can be used for 10 days”
(11). It is believed that dysregulated and exessive
cytokine storm may be a major cause of many met-
abolic problems seriously threatening the lives of
COVID-19 patients, causing respiratory distress,
multiple organ failure, or thromboembolic disease
(12). In terms of recovery, it has been reported that
steroid use was effective in reducing mortality in pa-
tients that were in need of oxygen (13). However,
this high-dose steroid not only raises blood sug-
ar in diabetic COVID-19 patients but also impairs
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neutrophil functions, which are the most important
weapons of the immune system in fungal infections,
and paves the way for opportunistic infections, es-
pecially mucormycosis (8,12).

Studies have shown that 78% of patients diag-
nosed with mucormycosis have a history of DM, and
85% have a history of high-dose glucocorticoid use
(11). Glycaemic control is difficult to achieve when
administering steroid therapy, especially in patients
with diabetes and COVID-19.

In our study, only seven patients were diagnosed
with DM. As all patients had severe COVID-19, they
received corticosteroid therapy in the intensive care
unit. There was no blood sugar level deterioration
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Figure 3. A-C: Preoperative T2 sequence MRI inages of a patient with rhinoorbital mucormucosis Black arrow: Eye In-
volvement Star : Necrotic Tissues D: Intraoperative view of the patient after orbital exenteration and subtotal
maxillectomy E: Post-operative image of the patient who was intubated due to COVID-19

Figure 4. Bilateral eye involvement in the patient who did
not accept surgery

in the two patients who did not have DM. However,
one of these patients had a history of chronic re-
nal failure and drug abuse, whereas the other had a
history of chemoradiotherapy for pancreatic cancer.

In our study, all patients with mucormucosis
who were diagnosed with COVID-19 were found
to have delta variants. We attribute this situation to
the fact that the delta variant causes more severe
clinical effects than previous variants and to the in-
creased use of corticosteroids at the intensive care
unit. Therefore, opportunistic infections should be
carefully considered when initiating corticosteroid
treatment in patients with diabetes.

597



Turkish Journal of

GERIATRICS 2022; 25(4): 592-599

Mucormycosis is a rapidly progressing oppor-
tunistic fungal infection. Therefore, the most impor-
tant criterion determining mortality in treatment is
the early suspicion and diagnosis of mucormycosis
infection, especially in patients with an underlying
immunosuppressive state (4,8). Once mucormy-
cosis has been diagnosed, comorbid risk factors,
especially blood sugar regulation, should be cor-
rected, and systemic and local antifungal therapy
should begin. Furthermore immediate surgical de-
bridement should also be performed. One year of
treatment with posaconazole can be prescribed to
patients whose condition stabilises after liposomal
amphotericin B administration and surgical de-
bridement.

Debridement should be performed at an early
stage, before the infection spreads to the surround-
ing tissues, especially the skull base. In cases where
cerebral involvement occurs, local control cannot
be achieved and morbidity increases considerably.
It is important to achieve local control of infections
with repeated debridement. Washing the cavity
with amphotericin B during debridement yielded
more successful results in the local control of the
infection (5,8). Although nasal and paranasal de-
bridement is safely performed in rhino-orbital mu-
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CONCLUSION

Disease severity in COVID-19 may vary according to
the variant. It should be noted that the risk of devel-
oping mucormucosis will increase in patients with
comorbid diseases, especially in cases of severe
COVID-19 or intensive care hospitalisations, which
may increase the need for high-dose steroid use.
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